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PREFACE.

In the preparation of this work some of the teachers of Practical Medi-

cine in leading schools of America have associated themselves, in order that

each subject should be discussed by an expert of special authority. It may,

then, be said to represent truly the best teaching of the science and art

of Medicine at the present time in this country. As such it is oifered to

the medical profession and to the large body of our medical students, with

the earnest hope that it will be found to meet their needs and to prove a safe

guide. Especial care has been taken to provide a strong article on Hygiene,

including the full discussion of disinfection, isolation, and other principles of

preventive medicine. Bacteriology is treated at length by an eminent author-

ity, while in connection with each of the infectious diseases full consideration

is given to the nature and cause of the morbid process. The important subject

of Intestinal Parasites is presented with unusual fulness. Here, as well as in

connection with bacteriology, no pains have been spared to provide the best

illustrations
; so, too, wherever the text has seemed to require it, charts and

diagrams have been freely used.

The object of the work is essentially a practical one. The subjects are

treated in an authoritative manner. It has been impossible to give space for

bibliographical lists or for many references. Any apparent absence of recog-

nition of the views of other writers must be attributed to this cause.

The sections on Symptomatology, Diagnosis, and Treatment are especially

full, and many formulae are admitted.

Important assistance has been rendered in the preparation of this work by

Dr. F. A. Packard, who has been associated witii the Editor in the revision

of MSS. and the correction of the proof-sheets.

WILLIAM PEPPER.
1811 Spruce St., Philadelphia, "I

January 30, 1893. i





CONTENTS.

PAGE
HYGIENE ... 1

By John S. BiLLiNGa

EPHEMERAL FEVER AND SIMPLE CONTLNUED FEVER 46

By William Pepper.

TYPHOID FEVER ... 52

Bt William Pepper.

TYPHUS FEVER 134

By William Pepper.

RELAPSING FEVER 150

By William Pepper.

CEREBRO-SPINAL FEVER 162

By William Pepper.

• INFLUENZA 184

By William Pepper.

DENGUE 197

By William Pepper.

MILIARY FEVER 201

By William Pepper.

MILK SICKNESS 204

By William Pepper.

MOUNTAIN FEVER , . 207

By William Pepper.

• SCARLATINA 208

By James T. Whittaker.

• MEASLES . 230

By James T. Whittaker.
•

RUBELLA 254

By James T. Whittaker.

^ SMALL-POX 261

By James T, Whittaker.

rii



viii CONTENTS.

PAGE

VACCINATION 283

Bt James T. Whittaker.

VARICELLA 297

By James T. Whittakeb.

• MUMPS 304

By James T. Whittaker.

' WHOOPING COUGH 311

By James T. Whittakeb.

SEPTICEMIA AND PYAEMIA 324

By William Pepper.

ACUTE MILIARY TUBERCULOSIS 329

By W. Oilman Thompson.

SCROFULA 336

By W. Oilman Thompson.

SYPHILIS 345

By W. Oilman Thompson.

LEPROSY 369

By William Pepper.

DIPHTHERIA 373

By W. Oilman Thompson.

ERYSIPELAS 397

By W. Oilman Thompson.

MALARIAL FEVERS 405

By W. Oilman Thompson.

CHOLERA 434

By W. Gilman Thompson.

YELLOW FEVER 451

By W. Oilman Thompson.

TETANUS 462

By James T. Whittaker.

ACTINOMYCOSIS 473

By Jamfs T. Whittaker.

ANTHRAX 478

By James T. Whittaker.

HYDROPHOBIA . 485

By James T. Whittaker.

TRICHINOSIS
'

499

By James T. Whittaker.

GLANDERS 612

By James T, Whittaker.



CONTENTS. ix

PAGE
FOOT-AND-MOUTH DISEASE 519

By James T. Whittaker.

GENERAL SYMPTOMATOLOGY OF DISEASES OF THE NEEVOUS SYSTEM . 523

By Hobatio C. Wood,

MENTAL DISEASES 529

By Horatio C. Wood.

FUNCTIONAL NERVOUS DISEASES 587

By Horatio C. Wood.

ORGANIC DISEASES OF THE BRAIN 669

By William Osler.

SYPHILIS OF THE NERVOUS SYSTEM .726

By Horatio C. Wood.

ORGANIC DISEASES OF THE SPINAL CORD AND ITS MEMBRANES ... 737

By Horatio C. Wood.

DISEASES OF THE NERVES 805

By William Osler.

DISEASES OF THE MUSCLES 850

By William Osler.

VASO-MOTOR AND TROPHIC DISORDERS 869

By William Osler.





LIST OF ILLUSTRATIONS.

FIGURES.

FIGUEE PAGE

1. Diagram showing Relative Frequency of Small-pox Before and After Compulsory

Vaccination 14

2. Diagram showing Deaths from Scarlatina in Providence 15

3. Typical Temperature-chart of Typhoid Fever 73

4. Temperature-chart of Case of Typhoid Fever, showing prolonged hyperpyrexia . . 77

5. Temperature-chart of Case of Typhoid Fever, showing effect of intestinal haemor-

rhage 86

6. Temperature-chart of Case of Typhoid Fever, showing pseudo-relapse 94

7. Temperature-chart of Case of Typhoid Fever, showing effects of complications ... 96

8. Temperature-chart of Case of Abortive Typhoid Fever 86

9. Temperature-chart of Case of Typhoid Fever, showing results of Brand method of

treatment 121

10. Temperature-chart of Case of Typhus Fever 139

11. Spirilla of Relapsing Fever 161

12. Chart showing Death-rate of Pneumonia during Epidemic of Influenza 191

13. Temperature-chart of Mild Case of Scarlatina 215

14. Temperature-chart of Case of Measles, showing defervescence by crisis 238

15. Temperature-chart of Ordinary Case of Measles 238

16. Temperature-chart of Four Ca-ses of Measles up to Appearance of Eruption .... 240

17. Temperature-chart of Case of Measles following Scarlatina . 242

18. Capillary of Skin in Small-pox 264

19. Section of Variolous Lesion of Sitin 271

20. Temperature-chart of Case of Small-pox 272

21. Diagram showing Mortality from Small-pox in Prussia and Austria 290

22. Temperature-chart of Case of Acute Miliary Tuberculosis 333

23. Central Incisor Teeth of Hereditary Syphilis 364

24. Forms of Plasmodium Malariee 407

25. Temperature-chart of Case of Quotidian Intermittent Fever 415

26. Temperature-chart of Case of Tertian Intermittent Fever 416

27. Temperature-chart of Case of Remittent Fever 424

28. Comma-bacillus of Cholera 437

29. Actinomyces 474

30. Actinomyces Stained by Gram's Method 475

31. Anthrax-bacilli 479

xi



xii LIST OF ILLUSTRATIONS.

FIGURE PAGE

32. Section of Hypoglossal Nucleus of Case of Hydrophobia 492

33. Section showing Miliary Abscess in Fibres of Origin of Hypoglossal Nucleus of Case

of Hydrophobia 492

34. Meischner's Sac 501

35. End of Meischner's Sac, with kidney-shaped bodies free and enclosed 501

36. Unimpregnated Female Trichina 502

37. Male and Female Trichinae, female discharging young 502

38. Trichinae in Muscle near Tendinous Insertion 503

39. Living Embryos of Trichina 504

40. Encapsulated Trichina 504

41. Calcified Trichina 505

42. Calcified Trichinae (natural size) 505

43. Case of Glanders with Tubercles upon Alse Nasi 514

44. Temperature-chart of a Case of Puerperal Insanity 573

45. Lateral Surface of Brain of Monkey, showing motor area 696

46. Median Surface of Brain of Monkey, showing motor area G97

47. Diagram showing Arrangement of Motor Fibres in Internal Capsule 698

48. Lichtheim's Schema 701

49. Diagrammatic Section of Spinal Cord 737

50. Diagram of Groups of Cells in Anterior Cornu 738

51. Diagram of Levels of Nerve-roots and Vertebrae 739

52. Tabetic Feet 783

53. Impression of Tabetic Feet 783

54. Tabetic Hand 783

55. Multiple Alcoholic Neuritis 808

56. Diagram of Visual Paths 817

57. Diagram of Motor Tract 829

58. Pseudo-hypertrophic Muscular Paralysis 853

PLATES.
PLATE Opposile page

1. Hsematozoon of Malaria 407

II. Areas involved in Various Forms of Aphasia 705

IIL Acromegaly 863



HYGIENE.

By JOHN S. BILLINGS.

Instruction in hygiene for the medical student has, until recently, been

considered as theoretically desirable, but practically unessential. To the stu-

dent entering on his course of medical study the question may arise, "Why
should a physician be compelled to learn how to prevent disease?" From the

business point of view he is to support himself and his family by treating the

sick : why, then, should he try to prevent the occurrence of sickness and

thus lessen the chances for his employment? The answers to this are as

follows :

First : From the business point of view the man who has studied modern

hygiene is more apt to obtain and retain employment as a practitioner than

one who has not. The laws of several States already require a knowledge of

hygiene by those to whom license to practise medicine is given ;
the medical

examining boards of the army, navy, and marine-hospital service lay special

stress on the knowledge of hygiene possessed by the candidates who come

before them
;
and the same may be said for the civil-service examinations

for filling various offices in which medical knowledge is essential. There is, in

fact, a rapidly-growing demand on the part of the public that physicians shall

receive special instruction as to the causes of disease and the means of prevent-

ing or destroying those causes, as well as in the treatment of the diseases pro-

duced by them
;
and this demand exists not only with examining boards, but

with the men and women who employ physicians in private life. The people

who pay medical bills want to know the cause of their sickness
;
whether their

houses are in good sanitary condition, and if not, why not, and what should

be done about it
;
whether the water is safe to drink

;
and many other things

for which they consult their physicians. Moreover, hygiene is not only the art

of preserving health, but of improving it, and is a most important part of the

therapeutics of many forms of disease.

Second : It is the duty of the physician to prevent disease whenever and

wherever he can, without reference to any considerations as to whether his

Vol. I.—1 1



2 HYGIENE.

doing so will be of any pecuniary benefit to himself or not, and to be fully

informed as to the best methods of doing this. It is true that the health

interests of the people among whom he lives and works are his own interests,

because if they suffer he and his family must also suffer
; but, without refer-

ence to this, or to his obligations as a husband or father, it is his special duty

as an educated medical man to consider and advise upon sanitary problems for

the benefit of those who have not this exjjert knowledge. It is the most direct

and certain way in which he can serve God and his fellow-man.

Questions of public hygiene are becoming more and more prominent in the

social and political world : all efforts to make the mass of the people more

contented and comfortable are connected with health questions, and there is

great need of scientifically educated men who will not be induced through

ignorant enthusiasm to endorse the numerous quack reform schemes which are

being continually proposed and thrust upon the public.

There has been, and still is, a vast amount of charlatanry, humbug, and

advertising in so-called sanitary literature, especially in that part of it devoted

to attempts to scare people into buying some patent contrivance or article of

food or drink
;
and it is a part of the business of the physician to know when

there is real danger and what is best to be done under the circumstances.

Half-knowledge in these matters produces much unnecessary anxiety and

fear.

Health is a means, not an end. In every-day life many men deliberately

choose an occupation and a place of residence which they know involve a cer-

tain extra risk to health and life
;
in fact, the physician does this himself. In

insuring health and life, as well as property, the question occasionally comes up,
" What is the greatest amount of premium that it is worth while to pay for

such insurance ?" There is both an upper and a lower limit. Some cannot

afford to insure at all.

Compulsory legislation for securing the health of a communitv must be

framed with reference to economic consequences as well as to health.

The public hygiene of to-day dates from about fifty years ago, the time

when a really useful system of vital statistics was established for England by
Dr. William Farr. Prior to that time the causes and mode of preventing

scurvy had been discovered, vaccination had been introduced, and much was

known about personal hygiene ;
but very little was known about the health

of communities or particular cities, or whether it was becoming better or

worse.

The cholera epidemic of 1849 in England gave a powerful stimulus to

investigation, which was made by the Health of Towns Commissions ;
but the

Crimean War, with its positive demonstration of the effects of sanitation elab-

orated and insisted on by Dr. Parkes, was what finally convinced the govern-

mental authorities of its importance and necessity. Next came the stage of

careful study of the causes of various diseases by experiment and observation

under the direction of Mr. John Simon as medical officer of the Privy Coun-

cil, and of his successor, Dr. (now Sir) George Buchanan, until i-ecently the
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medical officer of the Local Government Board, and, finally, the work of Pas-

teur and Koch and their followers in bacteriology and its relations to contagious,

infectious, and epidemic disease, which are now leading to practical results of

the greatest importance.

Hygiene, as applied to man, includes the study of his relations to those sur-

roundings which influence his health and longevity, and the practical application

of the results of this study.

The end of each human life is fixed, in one sense of the word : there is a

maximum which it cannot pass. But in another sense it is movable, and may
be hastened or postponed by surrounding circumstances. Mere postponement

of death is, however, not always desirable, for life itself may be a burden, and

to be desirable it should be healthy and productive. A really sound, healthy

man is, to a considerable extent, independent of surrounding circumstances : he

does not have to regulate his diet minutely, to adjust his clothing to every

change of weather, or to be continually guarding against possible causes of dis-

turbance of function in order that he may be able to live and do his work.

There was some truth in the old proverb that to live medically is to live

miserably.

From the hygienic standpoint the causes of disease may be classified as

follows : (a) causes acting from within, or predisposing causes, including (1)

heredity, (2) individual jieculiarities, connate or acquired after birth, but not

inherited
; (B) mental and emotional causes

; (C) causes acting from without,

immediate or exciting causes, including (1) physical, mechanical, and chemical

causes, (2) micro-organisms.

Those causes which are more or less under our control, and which therefore

may be modified, prevented, or avoided, are of special practical interest
;
but

the so-called unavoidable causes must also be studied, partly because the disease

or source of injury or nuisance against which we can to-day devise no protec-

tion may, in the rapid advance of science, be to-morrow within our control
;

and partly because we must know what and how much disease is due to un-

preventable causes in order to understand the real scope and results of those

influences which we can hope to modify.

For example, the effects of weather, including especially excessive cold,

dampness, or heat, upon the health and life of the poorer classes in large cities

are often very marked
;
hence these must be carefully considered in comparing

the death-rates of two different years in order to determine whether a water-

supply is becoming worse or better, or whether the system of sewage-disposal
is producing satisfactory results.

Our knowledge of the causes of disease is derived from observation and

experiment, the latter being in the main limited to those diseases which can be

induced or produced in animals. Observation may be applied to individual

cases or to communities. By the first we compare individual with individual

and minutely ; by the second we compare the vital phenomena of communities,
but only on broad lines and with regard to circumstances easily noted.
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To ascertain whether a block of houses or a town is unhealthy, whether it

is getting worse or better, and what is the matter, we must obtain certain infor-

mation with regard to the amount, character, and fatality of the diseases pre-

vailing in the place ;
and the most important means of doing this is by exam-

ining the mortality statistics. Mortality does ijot mean the number of deaths,

but the death-rate, or liability to death, as shown by comparing the number of

deaths in a given time with the quantity of life in which they have occurred.

It refers to a definite unit of time—viz. one year's life of one person
—and the

quantity of life is the sum of the time lived by each of the population expressed

in years ; thus, five men living one year, or ten men living six months each, or

sixty persons living one month each, give five years of life. The number of

years of life is usually stated as being the mean population for the year, and

the annual death-rate is given for each thousand of mean population. It is

computed by adding three ciphers to the number of deaths occurring during
the year and dividing by the number of mean population for that year. Thus,
if there were 350 deaths in a year in a city of 20,000 mean population, the

death-rate would be 350,000 divided by 20,000, equal to 17.5 per 1000. If

the time for which the mortality is calculated is less than a year, the result must

be reduced to an annual ratio
; thus, if the number of deaths in one week be

given, this number must be multiplied by 52.177, the number of weeks in a

year, and the product by 1000, and divided by the mean population, to give
the annual death-rate. A more convenient, and sufficiently accurate, method

is to divide the mean population by 52, and use the quotient throughout the

year as the constant divisor for the weekly number of deaths multiplied by 1000.

The mean population is ascertained either by an actual count or census taken

in the middle of the year, or (and usually) by computation from the data

given by two successive counts, from which is ascertained the annual rate of

increase.

It is usually assumed that a population increases in geometrical progression,

and the calculation is made by the use of logarithms according to the following

formulae, in which r= annual ratio of increase, p = population at last census,

p'= population at present census, n= number of years between these two cen-

suses, x= mean population sought, and n'= number of years between last cen-

sus and the time for which the population is sought :

log r= o r~—SJl^ and log x= \og p' + log r X n'.

The mean population for a period, as found by this geometrical-progression

formula, is greater than the population actually living in the middle of the

period, and less than the arithmetical mean of the {X)pulation living at the

beginning and end of the jx^riod ;
but if the period be only a year or two, the

diiferences are small and either figure may be used.

The assumption that the population is increasing regularly in geometrical

progression is rarely correct, and when the census is taken only once in ten
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years it may lead to very erroneous results. The best method of correcting the

result thus obtained is by comparing it with the result obtained by multiplying

the number of inhabited houses, as shown by tax records or personal count,

with the average number of inhabitants per house for that particular city, as

shown by the previous census. Estimates based on the number of voters or

of school-children or on city directories are almost invariably in excess of the

true figures.

The number of deaths is ascertained from the public record in which each

death is registered as it occurs. No system of registration of deaths is com-

plete and accurate unless a permit for burial, granted by some public official,

is required in each case of death. To obtain such a permit a certificate must

be presented stating the name, age, sex, color, residence, etc. of the dead person

and the cause of death. The certificate as to the cause of death must be signed

by some one who is competent to tell whether the death was due to so-called

natural causes or to crime. Hence it must be signed by an educated physician,

and hence the matter of registration of deaths is one of great importance to

medical men, for it is the foundation of state legislation to determine who are
'' educated physicians

" and competent to sign such certificates.

The shorter the period for which a death-rate is given, and the smaller the

population to which it refers, the less probable it is that it is to be relied on for

purposes of comparison. This is due to the law of probable error as connected

with the use of large or small numbers.

For rough calculations it may be assumed that the possible variation in the

number of deaths is equal to the square root of that number. Thus, if 16

deaths occur in a year in a village of 1000 inhabitants, the possible error is 4,

so that the death-rate might vary between 12 and 20 jier 1000 without giving

any certain indications of corresponding variation in the sanitary condition of

the place ;
while in a city of 100,000 inhabitants, with 1600 deaths yearly, the

possible variation in the number of deaths would be 40, so that the death-rate

could only vary between 1 5.6 and 16.4 per 1000, without indicating the action of

some special cause.

For localities for which the population cannot be determined, or for which

the number of deaths occurring in a given time is unknown, death-rates cannot

be calculated, and the essential foundation for a useful public health organiza-

tion is therefore wanting.
Fair average annual death-rates are from 9 to 16 per 1000 in rural districts

and small villages, from 14 to 18 per 1000 in towns of from 5000 to 20,000

inhabitants, from 17 to 20 per 1000 in cities of from 25,000 to 100,000 inhab-

itants, and from 18 to 21 per 1000 in cities of over 100,000 inhabitants. When
death-rates below the lowest of the above rates are given, it is probable that the

population has been over-estimated or that all the deaths have not been counted,

or both
;
when they are higher than the highest of the above rates, it is prob-

able that some special cause exists for the high mortality. In comparatively
new and rapidly-growing cities, however, the large proportion of adults gives
a lower general death-rate than those above stated.
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Gross death-rates, obtained by comparing the total number of deaths with

the total mean population, although useful, are not nearly so useful as the

death-rates of particular classes of the population, and especially death-rates

for different groups of ages with distinction of sex. This is due to the fact that

the natural tendency to death varies greatly at different ages ; thus, the average
annual death-rate of children under five years of age is from 60 to 100 per

1000
;
of persons between five and twenty years of age, from 2 to 7

;
between

twenty and forty, from 6 to 11
;
between forty and sixty, from 12 to 25

;
and

over sixty, from 55 to 95 per 1000. Hence the proportion of young children

and of old persons present in a given population has a great influence on its

death-rate, and, unless these proportions are nearly the same, the comparison
of the' gross death-rates of two different populations may give very erroneous

results. This also applies to the death-rates of different occupations. The

death-rate ofjudges and major-generals is greater than that of students or lieu-

tenants, because of the average difference in ages.

To obtain satisfactory and reliable mortality statistics we must know not

only the population, but the population of each sex at different groups of ages,

and the number of deaths in a given time, with corresponding distinctions of

sex and age.

For a large part of the United States the data necessary for calculating

death-rates cannot be obtained : only the New England States, New York, and

New Jersey have a system of registration of deaths which gives fairly complete

results, and in some of these it has been in operation but a short time. Even

where there is a fairly good registration of deaths, its results are often partially

or entirely useless for calculating death-rates because of the want of reliable

information as to the number of population at different ages.

The best means of eliminating the influences of sex and age on death-

rates is by the preparation of a life table, from which can be determined the

expectation of life at each age in each sex, such as that shown in the following

table :

Table showing Expectation of Life.

Ages.

10 15 25
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thirty-nine and a half years, while for colored males in Baltimore it is only

thirty-one years.

The expectation of life is the mean after-lifetime
;
the probable duration of

life is the age at which the population at a given age will be reduced one-half.

If of 100 children born, 30 live just one year, 20 just five years, 30 live 40

years, and 20 live 60 years, then the probable duration of life of any one of

these children at birth is five years, because at the end of that time one-half of

them will be dead, but the expectation of life of any one of these children is

25.3 years, because the 100 altogether live 25,300 years of life.

If we have the results of a registration of deaths, but no information about

the population, the best we can do is to compare the number of deaths under

one or under five years of age with the whole number of deaths, or the number

of deaths from one particular cause with the number of deaths from all causes
;

but the results are unsatisfactory and may be very misleading. Suppose, for

instance, that in a city 1000 deaths occur in a year, and that 250 of them are

due to consumption, and that in another city there are 2000 deaths in a

year, of which 500 deaths are due to consumption, then the proportion of the

number of deaths from phthisis to total number of deaths would be the same

in the two cities. But if the two cities were of the same size, the liability to

death from phthisis would really be twice as great in the second city as it was

in the first.

In investigating the healthfulness of a place it would be very desirable to

know not only the number of deaths, but the amount and kind of sickness

which has prevailed. The usual estimate is, that for every case of death there

is an average of two years' sickness in a community, so that if tiic annual

death-rate is 18 per 1000, the average number constantly sick is 36. It is

impossible, however, to obtain complete and reliable information on this point

from any city, since it is, as a rule, only collected for the army and navy and

for certain societies. For certain contagious diseases, however, physicians in

cities are often required to report all cases which come under their observation,

these diseases being Asiatic cholera, yellow fever, typiius fever, small-pox, scar-

latina, and diphtheria, and sometimes typhoid fever and measles. The results

are useful as far as they go, but the returns are generally incomplete.

Predisposing Causes of Disease.

The most important predisposing causes of disease are those connected with

the structure of the body, being individual i^eculiarities which may be inherited,

or may be congenital but not inherited, or may be acquired after birth. In

most of the so-called hereditary diseases that which is transmitted from parent

to child is not the disease itself nor its direct specific cause, but some peculiar-

ity of structure of tissues or organs which, in the course of development, either

makes the person |>eculiarly susceptible to causes of disease acting from without,

or produces disorder itself by excess or defect of structure or function of some

particular part. Syphilis, small-pox, and a few other diseases may be directly

transmitted by transference of the specific cause to the child in utero. In scrof-
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ula, consumption, and other forms of tuberculosis the specific germ is very rarely

if ever transmitted, inheritance giving only a special susceptibility to its-action.

In gout, rheumatism, or insanity due to heredity there is abnormal structure of

some particular part which ultimately leads to disease. Heredity transmits im-

munity against certain forms of disease. Its effects are seen not only in certain

families, but on the large scale in certain races
; thus, the number of cases of

cancer in the white residents of the Southern States is more than twice as great

as it is in the negroes of the same region in proportion to the number of each class,

while, on the other hand, the tendency to tuberculosis is decidedly greater in the

negro than in the white. Jews are specially liable to diabetes and to various

forms of degeneration in the spinal cord in advancing years, but are somewhat

less liable to cancer and consumption than other whites. In many cases it is very

difficult to distinguish the effects of inherited bodily peculiarities from those

due to modes of life peculiar to certain families or races, but the general prac-

titioner soon learns to expect certain special symptoms in the members of a

particular family, as, for instance, delirium in the course of fever. In the

examination of applicants for life insurance the family tendency to death from

certain forms of disease, such as consumption, apoplexy, or insanity, is carefully

inquired into, and is held to be of great practical importance. Persons having
the same hereditary tendency to disease should not intermarry, for the tendency
will be markedly increased in their offspring. Persons affected with hereditary

or well-marked constitutional syphilis should never marry. Every one has

certain individual peculiarities which may or may not be manifestly inherited,

and it is in the detection of these peculiarities, and in the estimation of tiieir

relations to each other, to disease, and to results of certain remedies, that the

skill of the physician largely consists. A normally well-developed, healthy

young man has more lung surface, more kidney, or liver, or lymphatic gland,

than is actually necessary to preserve life under ordinary circumstances, and

therefore if a part of one of these organs becomes, through injury or disease,

unable to do its proper work, or if an extra amount of work is thrown on the

organ for a short time, it does not necessarily disable him. But if the amount

of absorbing, secreting, or excreting surface in any department of his economy
is barely sufficient to supply the needs of the organism, either because of origi-

nally insufficient development or because of loss of a portion of it through want

of exercise, disease, or injury, then disturbances or excessive demands, which in

a healthy man would produce no noticeable effects, ma,v give rise to the most

serious results, and hence require special care in diet, clothing, and mode of life

to maintain comfort, if not existence.

Mental Causes of Disease.

Certain forms of nervous disease may be produced by exj^ectant attention

or suggestion, or, which is much the same, by involuntary imitation of the

pymptoms presented by a person affected with it. This occurs in various forms

of epidemic chorea and hysteria, especially those occurring under religious

excitement, in some cases of stammering, etc. Expectant attention directed to
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some particular part or organ of the body, especially if accompanied by strong
belief in or fear of some result, may produce marked changes in function,

excess or deficiency of blood-supply, abnormal reflexes, and even permanent

change in structure. Excessive worry or anxiety is often a cause of disease,

either by producing loss of sleep or by interfering with the nervous mechanism

regulating the appetites and the action of the digestive and secreting organs.

Simple mental exercise in the form of study or writing, even when carried to

excess, rarely produces marked ill effects
;

it is only when it is accompanied by

anxiety that its results are likely to become serious. The disorders produced
or aggravated in children by school attendance are more usually due to impure

air, to defective or improper lighting, and to badly-shaped seats and desks than

to excess of study ; nevertheless, under the stimulus of prizes, final pass-exam-

inations, etc. the health of some sensitive and ambitious children may be seri-

ously impaired, and such means of inducing them to work should be used

with great caution. As a rule, in our public schools too much is demanded of

the children, and the most of them have to do too much studying at home in

order to keep good standing in their classes. In adult life the effects of mental

strain are often complicated with, or marked by, those of such stimulants as

coffee, alcohol, opium, etc.
;
and this should be borne in mind in the investi-

gation of such cases.

Micro-organisms.

Of the diseases due to more or lees preventable causes and liable to occur

in epidemic form—and which are therefore of special interest from the hygienic

point of view—the most important are those which are known or supposed to

be caused by very minute living organisms. These micro-organisms include

the minute animal forms, or the raicrozoa
;
the minute vegetable forms, or the

microphytes ;
and also minute living particles of protoplasm which may be

doubtfully classed as distinct organisms.
With regard to the microzoa, or those doubtful forms known as the protozoa,

considered as causes of disease, our knowledge is as yet scanty. One form, the

Amoeba dysenterice, is the cause jf a peculiar and dangerous form of dysentery ;

some of the sporozoa ap])ear to be connected with certain skin diseases, and it

is probable that the cause of malaria belongs to this class. Here also, although

belonging to higher orders of the animal kingdom, may be mentioned such

parasites as the Anchylostomnm duodenal^, the Trichina spiralis, Bilharzia hcema-

tobia, and worms of various kinds, including hydatids.

The microphytes of most known importance in the causation of disease are

certain kinds of the schizomycetes, commonly known as bacteria, and especially

those known as cocci or micrococci, being minute spherical forms, and those

named bacilli, which are rod-shaped or oval. There are many kinds of these

bacteria, differing slightly in shape and size, and greatly in the apjjcarances

they present when growing in masses in or upon various media, such as beef-

broth, gelatin, agar, etc. They differ also in the ease with which they may be

stained with different substances, in the tenacity with which they retain these
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stains, in the decompositions and decomposition-products which they produce,

and in the effects which follow their entrance intc> the living human body.

These differences are constant and each kind breeds true, so that we may say
that there are many distinct species. The great majority of the species are not

only harmless so far as man is concerned, but beneficial. They feed upon dead,

insoluble organic matters, the products of higher animal and vegetable life, and

convert them into soluble forms of simpler composition which may be utilized

by living plants. They are present in the lower layers of air over the land

except in the Polar regions, in the upper layers of soil, and in almost all water,

and there is very little dead organic matter which escapes them. Almost all

forms of putrefaction and fermentation are produced by them. They multiply

by simple division with great rapidity under favorable circumstances, some of

them dividing once every half hour, so that a single cell may produce ten mil-

lions or more in twenty-four hours. They are about one-twenty-five-thousandth

of an inch in diameter, and from one-fifteen-thousandth to one-five-thousandth

of an inch in length. It would require about twelve million micrococci placed

side by side to cover an ordinary pin's head. All of them require the presence

of moisture, nitrogen compounds, usually in the form of dead organic matter,

and of a suitable temperature to enable them to grow and develop. A few of

them produce disease in man, either directly or through their products. The

proof that a particular form of disease is due to a particular micro-organism
is as follows :

1. The disease must be one that can be identified—that is, that presents a

tolerably distinct series of symptoms or of pathological results—so that it can

be distinguished from other diseases either in the living or the dead subject, or

in both.

2. In all cases of the disease the specific form of the micro-organism must

be found in the fluids or tissues of the body.

3. This micro-organism must be separated from the fluids or tissues of the

body, and from other micro-organisms, and cultivated in suitable media outside

the animal body until a series of pure cultures is thus obtained.

4. The pure culture thus obtained must produce the specific disease in a

healthy animal when introduced into its body by inoculation or through the

alimentary canal or air-passages.

5. In the animal in which the disease has thus been produced the same

micro-organism must be found.

Since many different micro-organisms may be found at different times in the

human body, including all the varieties found in water and air, the mere occa-

sional coincidence of the presence of some one form in a particular disease is

not sufficient to prove a causal connection. It must also be remembered that

the specific micro-organisms may be present in or on the skin or mucous mem-
branes of the body without producing disease, for in many cases they require

special conditions of injury or lowered vitality of the tissues with which they

come in contact to enable them to develop, and in some persons they produce no

effects, as will be explained hereafler in speaking of immunity. As inoculations
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of disease-producing organisms, or of those supposed to be such, cannot, as a rule,

be tried on man, the chain of positive experimental proof can usually only be

completed for those diseases which can be produced in other animals
;
neverthe-

less, a high degree of probability may be obtained when a particular form of

micro-organism is always found present in a person affected with a disease hav-

ing well-marked characteristics, and is seldom or never found in the living body

when such disease is not, or has not recently been, present.

No satisfactory classification of the bacteria has yet been made. For the

purposes of this article it is sufficient to say that the spherical forms, or micro-

cocci, include Streptococcus, in which the individual cocci after subdivision

remain united together in little chains or strings ; Staphylococcus, in which they

are clustered together like a bunch of grapes ;
and Micrococcus, in which the

granules are usually seen singly or in pairs or in short chains. When they

are usually in pairs they are called diplococci. Some authors use the term

micrococcus as the generic name of all forms
; thus, the 3£ierococcus pyogenes

aureus is the same as the Staphylococcus pyogenes aureus. Of the rod-shaped

forms, some authors refer to a separate genus, Bacterium, all those in which

spore-formation is absent or unknown, but most writei-s include them all under

the term Bacillus
;
thus the Bacteinum prodigiosum is the same as the Bacillus

prodigiosus.

The student should bear in mind that there is no sharp dividing-line between

the coccus forms and the rod-shaped forms
;
that very short rods with rounded

ends or shaped like an ellipse are called micrococcus by one observer and bacil-

lus or bacterium by another
;
and that the same organisms in different stages of

growth and development may show single cocci, chains, and rods. The spirally-

twisted forms of bacteria are classed as Spirillum, but the spirillum of Asiatic

cholera is commonly called the cholera bacillus. The following is a list of the

principal diseases of man which are due to bacteria, with the usual names of the

species of bacteria which cause them :

1. Inflammation of tissues, producing suppuration and its consequences, as

in abscesses, boils, pyaemia, osteomyelitis, puerperal fever, etc. These are pro-

duced by the Staphylococcus pyogenes aureus, the Staphylococcus pyogenes eitreus,

the Staphylococcus pyogenes albus, the Streptococcus pyogenes, and by a few other

forms, the whole forming a group known as the pyogenic micrococci. Two or

more kinds of these are oflen found together in pus. The specific cause of

erysipelas also belongs to this group.

2. Gonorrhoea, produced by the Merismopedia gonorrhoece or gonococcus.

3. Anthrax, caused by the Bacillus anthracis.

4. Tuberculosis, caused by the Bacillus tuberculosis.

5. Leprosy, caused by the Bacillus lepra.

6. Glanders, causetl by the Bacillus mallei.

7. Typhoid fever, caused by the Bacillus typhosus.

8. Diphtheria, caused by the Bacillus diphtherice.

9. Tetanus, caused by the bacillus of tetanus.

10. Specific croupous pneumonia, caused by the Diplococcus pneumonixz.
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11. Asiatic cholera, caused by the cholera bacillus.

12. Relapsing fever, caused by the Spirochcete Obermeierii.

In addition to these there are various forms of dysentery, of so-called cholera

morbus, cholera infantum and summer diarrhoea of infants, and of chronic forms

of diarrhoea which are probably produced by one or more species of bacteria, as

are also various forms of endemic tropical ulcer, such as the Delhi boil, and of

skin disease, such as rhinoscleroma. There are also a number that produce

specific diseases in certain animals, but which have thus far been very rarely or

never observed in man, such as the bacillus of hog cholera, of swine erysipelas,

of malignant oedema, of black leg of cattle, the vibrio of Metschnikoif, etc. It

is also probable tliat small-pox, measles, scarlatina, yellow fever, typhus fever,

influenza, Oriental plague, and syphilis are due to specific micro-organisms, but

this is not yet demonstrated. Some of the specific pathogenic micro-organisms,

such as those of diphtheria, typhoid fever, and cholera, may grow and multiply

in dead organic matter of animal origin at the ordinary temperatures of the air,

and hence collections of such organic matter may become dangerous centres of

infection. Others, like those of tuberculosis, of glanders, and probably also of

small-pox, measles, scarlatina, etc., do not grow and multiply outside the living

animal body under ordinary circumstances, so far as we now know, being what

are termed obligatory parasites. Many different kinds of bacteria are found on

the surface of the human body, in the mouth and air-passages, and in the ali-

mentary canal. A few exist in the hair-follicles beneath the epidermis, and

among these are some of those which cause suppuration under favorable cir-

cumstances. They gain admission to the body through the air and in articles

of food and drink. The bacteria of the air come from the upper layers of the

soil, from hay, straw, clothing; in short, from whatever produces dust, to the

particlas of which they are usually found adherent. • They are not detached into

the air by simple evaporation from moist surfaces. The air expired in respira-

tion does not contain them unless there is coughing or sneezing, in which case

they may be in the spray. An open tubful of diphtheritic membranes or of

typhoid stools will give off no specific germs to the air so long as its contents are

kept thoroughly moist and no bubbles arise to break into spray and throw par-

ticles of liquid into the air. Sewer air contains fewer bacteria than outside air,

and those found in sewers do not, as a rule, come from the sewage, but are

brought in in air-currents from the outside. Whatever produces dust increases

the number of bacteria in the air, as, for example, dry sweeping, bed-making,

stamping of feet in assembly halls, etc. The fact that disease-producing organ-

isms cannot escape into the air from the surface of still fluids or from thoroughly

moist surfaces is one of great practical importance in hygiene, and will be

referred to hereafter in speaking of disinfection, of ventilation, and of house-

drainage. The number of bacteria in the upper layer of the soil is very great,

the most important disease-producing forms found there being the bacilli of

malignant oedema and of tetanus, and in cities those which produce summer

diarrhoea. The soil-organisms which are of the greatest importance in decom-

posing organic matters are those which produce nitrites and nitrates, and are
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known as the nitrifying bacilli, and the action of these in the pnrification of

waters contaminated by organic matters is of great practical interest. The

chemical compounds produced or excreted by many bacteria check the growth,
or even destroy the vitality, of other forms, and especially of the disease-

producing forms
; while, on the other hand, the power of certain bacteria to

produce disease is greatly increased by the presence of other forms which

by themselves appear to have no harmful influence. The means at our dis-

posal for preventing the diseases caused by micro-organisms consist of the

production of immunity in individuals, of disinfection, and of isolation.

Immunity.

A person is said to possess immunity as regards a certain disease when he

is but slightly or not at all affected by the causes of that disease when brought
into contact with them. Immunity may be natural or artificial, partial or

complete, relative or absolute. Natural immunity may be hereditary ; as, for

example, in the comparative insusceptibility of the negro to malarial and yel-

low fevers. Artificial or acquired immunity may be produced by the action

of the disease itself. Thus, a person who has recovered from an attack of

small-pox, scarlet fever, measles, whooping cough, typhoid fever, or yellow

fever is more or less immune against a second attack of that disease, and one

who has been projierly vaccinate<l is immune against small-pox. Precisely

how this immunity is produced we do not know, and it probably differs some-

what in different diseases, but in general it may be said to be due to the

presence of certain albuminoid substances which have the power of killing

or weakening pathogenic micro-organisms or of neutralizing their toxic pnxl-
ucts

;
and this presence is probably connected with peculiarities in the mode

of life and chemical products of large masses of cells in the body. In some

cases these masses may perhaps be definitely localized, forming a sort of new

organ with specific powers, as, for example, in the locality in which vaccina-

tion has been performed. Cases are known in which amputation of the

vaccinatetl limb has seemed to destroy the immunity against small-pox.

Immunity is rarely absolute and complete ;
second and even third attacks

of all the diseases named above may occur, but from experiments on animals

it is probable that it requires the concurrent action of a much larger number of

the specific organisms to produce a second attack than it did for the fii*st. The

natural fluids and living tissues of the body, when healthy, have the power
of destroying a certain limited numlwr of micro-organisms ; thus, almost

every one at some time or other inhales the bacilli of tubercle, yet in only
a certain number do they develop and multiply. At present, vaccination for

small-pox is the only operation for prtKlucing immunity in man which is

advised by physicians, but it is probable that this method of prophylaxis may
be extended in the futtire. It is important to bear in mind the effects of

immunity in investigating the conditions of outbreaks of disease in certain

localities
;
for instance, yellow fever is not likely to become epidemic in certain

old parts of cities specially liable to be affected by it, simply because almost every
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inhabitant of those quarters has had the disease
;
and in like manner after an

epidemic of typhoid has swept through a village a large number of the sur-

vivors will be immune against that disease. Immunity thus produced is the

cause of the appearance of certain contagious diseases in epidemics at tolerably

regular intervals, as small-pox before vaccination was introduced used to be

epidemic at intervals of five or six years, and scarlet fever now appears in

somewhat similar waves. It requires about that length of time for a new

generation of children who are epinosic
—that is, susceptible to the specific

germ
—to be developed in order to furnish sufficient material for an epidemic.

This is shown diagrammatically in Figs. 1 and 2.

Fig. 2.

Diagram showing 'percentage of deaths from Scarlet Fever in total deaths in Providence, R. I., for

forty-nine years.

Disinfection.

Sterilization of a substance, or of a flask or other vessel, consists in the kill-

ing of all living organisms contained in it. It may be partial or total, relative

or absolute, permanent or temporary. In experiments in cultivating bacteria

the culture media and the vessels which contain them are usually totally and

absolutely sterilized, but it is not desired that this sterilization shall be perma-
nent under all conditions. It is to be temporary, and to endure only until we

inoculate the media with some particular form of organism which we wish to

grow there. Total permanent sterilization is rarely u.sed unless we wish to

entirely decompose and destroy the substance, as by fire. The application of

sterilization to the destruction of those micro-organisms which cau.se specific

infectious or contagious di.seases is called disinfection, and the agents used for

this purpose are called disinfectants or germicides. In popular language the

word "disinfection" is also applied to processes intended to destroy infection

if it be present. Thus we speak of the disinfection of a privy-vault, of sewage,

etc., and there is no special objection to this use of the word, for in the majority

of cases in which we use disinfectants we do not know positively that specific

disease-producing germs are present, but merely think it probable that they
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may be there. Disinfection may often be obtained without complete steril-

ization. This is due to the fact that most micro-organisms which are rapidly

growing and multiplying in moist media, including most of the micrococci and

the bacilli of cholera, typhoid, and dysentery, are much more easy to kill than

are the spores of certain forms, especially of the hay bacillus and of the bacillus

of anthrax. In comparing the effects and efficiency of various disinfectants

time is a most important element, for a degree of heat or a chemical solution

which will have no effect in five minutes and very little in half an hour may
effectually destroy the vitality of the organisms in twenty-four hours.

Antiseptics arc substances which prevent the growth and development of

micro-organisms, and especially of those which cause fermentation or putrefac-

tion or which produce suppuration. They may or may not be disinfectants or

germicides. A universal germicide
—that is, an agent which effects complete

sterilization—is necessarily an antiseptic for the time being, but if meat broth

be heated until it is sterilized and is then left in an open vessel, it is not

thereby made antiseptic. An antiseptic is something which remains, and pre-

vents the development not only of the bacteria present, but of those which may
be added afterward, although it does not necessarily kill them. A deodorant is

an agent which destroys or mitigates foul and unpleasant odors, but many of

these agents have little or no disinfectant powers. There is no definite relation

between foul odors and specific disease-producing organisms : either may be

present without the other, and it is improper to speak of the process of mask-

ing or destroying the odor produced by a uterine cancer in the last stages as

being a process of disinfection.

The principal agents now used for disinfection are heat, carbolic acid,

bichloride of mercury, chloride of lime, quicklime, alcohol, and sulphurous
acid. These are the cheapest, the most generally applicable, and the least

likely to damage clothing, furniture, etc. The strong mineral acids, chloride

of zinc, chlorine, hypochlorite of soda, and certain coal-tar products are also

good disinfectants, but are only used in special cases. What may be called the

natural process of disinfection is accomplished in the course of time by light,

fresh air, and the action of the common bacteria. All of these are of the

greatest practical importance in preventing the undue increase of pathogenic

organisms and in aiding in their destruction in water, soil, and air, and should

be constantly employed as auxiliaries
;
but for prompt and certain disinfection

we must resort to other agents. The practical utility of these depends not only
on their germicidal powers, but on the ease with which they can be applied,

their cost, and the danger of injury to persons or property from their use.

The most important of these special disinfecting agents is heat, and the

simplest method of applying it in many cases is to burn the infected article.

Sometimes it is best to do this for the moral effect, to reassure the community,

as, for example, to burn up an old small-pox hospital instead of tearing it

down. The cremation of garbage, of dead animals, or of human bodies is

a disinfecting prot^ess, though not usually j>erformed for that puqjose. Dry
heat—that is, a sort of baking in a closed chamber or oven—has been used to
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a considerable extent in many places for the disinfection of clothing, bedding,

and small movable articles, but is now being abandoned except for laboratory

purposes and for the sterilization of some surgical instruments. It penetrates

very slowly into non-conducting articles, such as bedding, mattresses, and pil-

lows
;

it is very difficult to regulate so as to secure a proper temperature in all

parts of the oven
;

it fixes stains of blood, excreta, etc. in clothing and bedding
so that they cannot be washed out

;
and it is very liable to injure the texture

of woven stuffs, scorching woollen at about 250° F. Exposure to hot air at

220° F. for one hour will kill micrococci and bacilli, but not spores, which,

however, may be killed by five hours' exposure to this temperature. One
hour's exposure to a dry heat of 245° F. will kill the spores.

Heat combined with moisture destroys the life of micro-organisms at lower

temperatures with the same time of exposure, or with much less time of

exposure at the same tem})eratures, than dry heat, and is therefore less liable

to injure the articles subjected to it. The simplest form of application is by

boiling in water, and this is the best method of disinfecting all articles of

clothing, bedding, towels, etc, which can be washed without injury. The

experience of large public laundries, and especially of laundries connected with

hospitals for infectious diseases, such as that in Glasgow, shows that all germs
of infectious disease are thus destroyed, and that clothing of small-pox, typhus,

and other patients may be mingled and go through the boiling-vats without

risk to the subsequent wearers. It should be borne in mind that infected

clothing and bedding is chiefly dangerous when it is dry. When it is soaked

with water it does not give off germs to the air. It would often be best, in

collecting clothing and bedding supposed to be infected, to place the articles at

once in a cask or tub or other vessel containing cold water, partly to soak out

any stains and partly to prevent the giving off of any dangerous dust. It is

usually advised that the clothing of the sick, and especially of those in hos-

pitals for infectious diseases, should be washed in a place entirely separated

from that in which other clothing, such as that of nurses and attendants, is

washed
;
but while this may be desirable as a matter of sentiment and imagina-

tion, it is not necessary, for half an hour's boiling makes all the stuffs harm-

less. Boiling is also an effectual means of destroying choleraic, typhoid, or

dysentery germs in water which must be used for drinking, and it is a good
method of sterilizing surgical instruments that are properly constructed with

reference to this mode of treatment. Moist heat may also be applied by means

of steam in boxes or chambers s[)ecially constructed for the purpose. To obtain

satisfactory results, all air should be driven out, and the steam should be moist

or saturated at a temperature of about 220° F. If the pressure is less than

that pertaining to the temperatures as given by Regnault's law, the steam is

superheated, and is little better than hot air for disinfecting purposes, while if

the pressure is greater than that pertaining to the temperature, there is admix-

ture of air, and the clothing, etc. are not properly penetrated. The pressure

should only be great enough to secure that there shall be no condensation of

moisture in the chamber. Many forms of steam disinfecting apparatus, both

Vol. I.—2
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fixed and movable and of various sizes, are now constructed by English,

French, and German manufacturers. In judging of the merits of any par-

ticular form or in devising a new one the following points should be borne in

mind : A constant and uniform temj^erature should be secured throughout the

chamber and in the interior of the mattresses, rolls of bedding, etc. to be dis-

infected. To ensure this, a metallic thermometer • with electric connections

with a small gong should be placed free in the chamber, so arranged that

when the temperature reaches 221° F. (105° C.) the gong will sound; and a

similar thermometer, similarly connected and adjusted, should be placed in the

centre of the most bulky article to be disinfected, such as a mattress or pillow.

Mercurial thermometers are not as serviceable for this purpose as those made

of a coiled strip of metal which make the electric connection by expansion and

contact. The steam should flow through the chamber freely at first, until the

greater part of the air is expelled ;
and this seems to be best eflPected in those

forms of apparatus in which the steam is admitted to the top of the chamber,

the outlet being at the bottom and so controlled by a valve as to secure the

amount of pressure required. Afler the greater part of the air of the chamber

has been expelled, the valve may be closed and the pressure and temperature

allowed to rise until the gong indicates that the temperature of 106° C. has

been reached in the chamber. The valve should then be opened again, and

the pressure be made to vary, for the purpose of expelling the air from the

interior of the mattresses, etc., until the enclosed thermometer rises to 105° C,
as indicated by its gong. When this has been secured the valve should be so

set as to maintain this temperature and pressure for about forty minutes, which

will be sufficient to secure complete disinfection. The chamber itself is usually

made of boiler iron with double walls, and, if it is a fixture in a central disin-

fecting establishment, it has a door at each end, and is set in a partition wall in

such a way that the articles to be disinfected are introduced at one door and

removed from the other, so that they do not come out into a room which has

contained infected articles. The central disinfecting stations of Berlin and of

Paris may be taken as types of the arrangement which is desirable. Where

the apparatus is in constant daily use it may have its own boiler
;
where it is

only used occasionally it will be better to obtain the steam from some plant

which is in daily use, for the articles to be disinfected should not be allowed

to accumulate, but should be promptly treated. It must be borne in mind in

operating a public disinfecting station that the results will be judged by house-

keepers with reference to the effects upon color, size, and texture of the articles

submitted to the process. As Dr. Russell remarks, it is of no use to quote

scientific authorities to the woman who finds that her blankets come back a

shade yellower than they were when she sent them to the station.
"
Dynamo-

metric experiments on the breaking-point of hair-fibres will be of little use

against a claim for damages which is supported by the fact that the upholsterer

has charged so much for the wool or hair necessary to make up the original

weight of the mattress or pillow. The result is, that there is constant friction

in carrying out disinfection on a large scale. There is a temptation to the
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officials to scamp the work to avoid censure, and there are constant private

eiforts to escape interference by concealment or appeal to domestic processes."

The chemical disinfectants may be divided into those which are used in

gaseous and those which are usal in liquid forms. Of the gaseous disinfectants,

sulphurous acid is the one chiefly employed, and next to this comes chlorine.

Nitrous-acid fumes and hydrochloric-acid fumes have also considerable disin-

fecting powers, but are very rarely used. Attempts to disinfect the air sur-

rounding a patient are useless. It may to a certain extent be deodorized or be

given some special odor, as by the use of saucers containing chloride of lime

placed about the room, or of strips of cloth soaked in carbolic acid, or by burn-

ing pastilles of various kinds; but all these things, so far as disinfaiion is con-

cerned, are what Simon calls
" a futile ceremony of vague chemical libations or

powderings, savoring rather of superstitious observance than of science." Theo-

retically, it is possible to disinfect air by passing it over highly-heated surfaces

or by drawing it through cotton filters, but these processes are only used on a

small scale in the laboratory.

We cannot conveniently apply heat to the walls, floors, and surfaces of

rooms, to certain kinds of furniture, etc., and for this purpose it has been usual

to employ the fumes of burning sulphur
—a verj' old process, for Homer tells

in the Odyssey that Ulysses purified his house in this way. The advantages of

sulphurous acid are that it is extremely diffusible, so that it will readily pene-

trate into the interior of a mattress or pillow or the upholstery of a chair
;

it

has little or no injurious effects on the ordinary furniture of apartments ;
it is

easy to use and is cheap. It will not destroy spores, and is therefore useless in

disinfecting for anthrax and tuberculosis, and it escajies so rapidly from ordi-

nary rooms that it is very difficult to keep a sufficient strength of it in the air

for a sufficient length of time to produce certain germicidal results. It should

not be relied upon as the exclusive means of disinfecting an apartment, but

may be applied after the application of liquid and cleansing disinfectants to all

surfaces as far as possible. In most cases it is applied by burning sulphur in

an iron vessel placed on sand in the room which it is desired to disinfect. The

quantity necessary is about sixty grammes per cubic metre, and it is difficult to

secure complete combustion of this amount if the room be sufficiently air-tight

to secure useful results. It is used in France and in New York, but has been

abandoned in Germany. Its efficacy is increased by the presence of moisture

in the air. For cleansing walls, woodwork, floors, etc. in a room presumed to

be infecte<l rubbing with bread-crumb, as recommended by Esmarch, is a good
method. The crumbs should be kept moist, carefully collected, and promptly
burned. Rubbing with old cloths wet with an acid solution of corrosive sub-

limate is also a good method. All mere rubbing and scrubbing methods, how-

ever, can effect only partial disinfection in the habitations of the poor, because

of the number of fissures and cracks in the walls, ceilings, and floors, the interior

of which cannot be reached in this way.
Of liquid disinfectants one of the most useful is a solution of corrosive sub-

limate acidified with hydrochloric or tartaric acid. That used in the Paris dis-
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infection service is composed of corrosive sublimate 2 grammes, tartaric acid

24 grammes, water 1 litre, with 5 drops of a 5 per cent, solution of carrainate

of indigo. That most used in England is corrosive sublimate \ ounce, hydro-

chloric acid 1 ounce, water 3 gallons, tinted with 5 grains of aniline blue. That

recommended by the Committee on Disinfectants of the American Public

Health Association consists of 2 drachms each of corrosive sublimate and per-

manganate of potash to the gallon of water. Of these the first is the least

likely to stain or injure the articles to which it is applied, which should be those

that cannot be subjected to dry or moist heat, including articles made wholly or

in part of leather, rubber, fur, or pasteboard. It is also -used for moistening

cloths for wiping floors or woodwork of rooms. Corrosive sublimate is not a

good disinfectant for sputa or faeces, as it fohms an insoluble compound with

albumins. For these matters a solution of chloride of lime, 4 ounces to the

gallon of water, is the best, provided the chloride of lime contains at least 25

per cent, of available chlorine. An infectious stool from a typhoid, cholera, or

dysentery patient cannot be disinfected by pouring a little strong disinfecting

solution on it, shaking it around a little, and then emptying the vessel. About

a quart of the solution employed should be placed in the vessel in which the

stool is discharged, and the mixture should remain in the vessel at least three

hours before it is emptied. Equal parts of pure sulphuric or hydrochloric acid

and water will disinfect a stool in two hours. The acid corrosive sublimate

solution, 1 : 500, will do it in six hours, and a 5 per cent, solution of carbolic

acid (about 8 ounces to the gallon) will do it in twenty-four hours. If solid

faeces be present, they must be broken up and thoroughly mixed with the solu-

tion. Strong milk of lime, made by slacking fresh-burned quicklime and stir-

ring up the fresh powder in twice its bulk of water, will kill typhoid bacilli in

equal parts of a fresh liquid stool in about half an hour. If the problem is to

deal with large masses of excreta, as in an old privy-vault, the chloride of lime

or 5 per cent, carbolic-acid solutions are the best. Sulphate of iron is a deodor-

ant for masses of excreta or sewage, but it is not a disinfectant, and is but

slightly antiseptic. Its use is not to be recommended.

A 5 per cent, solution of sulphate of copper, a 10 per cent, solution of chlo-

ride of zinc, and a 15 per cent, solution of chlorinated soda will kill the ordi-

nary bacteria, but not spores. Such solutions are more costly than the substances

previously mentioned and present no special advantages. Most of the patent

and proprietary disinfectants on the market are useless, and those that are not

cost from ten to one hundred times as much as the satisfactory solutions above

given. The physician has no guarantee that their composition remains constant,

and had better confine his prescriptions to fresh-made articles of known com-

position and efficiency. For certain special and limited purposes, as in dealing

with the micrococci of suppuration and occasionally to sterilize the hands of the

obstetrician or surgeon, the solution of peroxide of hydrogen is convenient and

useful. The hands of the surgeon and his assistants, as well as the skin of the

patient, may be disinfected by washing first in a warm saturated aqueous solu-

tion of permanganate of potash, then in warm saturated aqueous solution of
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oxalic acid, and finally in corrosive sublimate, 1 : 500. The body of a person

dying of infectious disease should be wrapped in a sheet thoroughly saturated

with the strong corrosive-sublimate or chloride-of-lime solution.

Isolation.

That it is desirable to prevent communication between healthy persons and

persons suffering from communicable disease is generally admitted
;
but how

this is to be done without causing additional suffering and danger to the sick,

or great inconvenience and cost to others, is sometimes a difficult question. By
the laws of Moses the leper was to be driven out of the community and his

house, clothing, etc. destroyed by fire, but at present it is required that the

leper shall be cared for as well as the community. As regards individual

cases, when the family occupies a separate house, one room of which can be

given up to the sick person and his attendant, it is always theoretically pos-
sible to provide such isolation as, combined with projier disinfection, is suffici-

ent to secure protection for the rest of the family and of the community ;
but

it is difficult, especially in mild cases of scarlatina, diphtheria, measles, etc., to

make sure that such isolation and disinfection are properly carried out, and in

tenement-houses and where the family occupies but one room it is practically

imjwssible to do this, and therefore it is highly desirable that special hospitals

be provided for the care of such cases.

One of the most important questions which the physician is called on to

answer in scattered or so-called sporadic cases of the acute contagious diseases

of children is as to the time during which the child should l)e kept isolated.

This varies for each specific disease, and varies somewhat in individual cases,

but the following may be considered as the minimum time, after the appearance
of the eruption or other specific symptom, which should elapse before the child

is permitted to be with other children : Scarlatina, 40 days ; measles, 25 days ;

whooping cough, 40 days; mumps, 28 days; rotheln, 14 days. As regards

diphtheria, the time is usually given as 40 days, but the fact is that it should

date from the complete destruction of the specific bacilli, as shown by bac-

teriological examination, and the time required to demonstrate that such

destruction has been effected may vary from ten days to eight weeks.

The isolation of a number of people
—

as, for instance, the crew and pas-

sengers of a vessel in what is known as maritime quarantine, or of a town in

which an epidemic is raging
—is occasionally useful for a short time to allow

disinfection, vaccination, etc. to be carried out.

Food.

The force expended in a healthy man doing an average day's work is

e(|ual to about 3400 foot tons, of which 2840 foot tons are used in the pro-

duction of heat. This force must be supplied by the ti.ssues and fluids of the

body, which, in turn, must obtain it from food. It is stored in the food in

complex compounds of carbon, hydrogen, oxygen, and nitrogen, which can

easily be reduced to simpler combinations, and in such reduction give out the
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force, derived mainly from the sun's heat, which has been stored up by green

plants.

The diseases connected with food may be due to defective or excessive sup-

ply, especially of certain principles, or to harmful or poisonous substances or

living organisms contained in it, and include such various forms as rickets,

scurvy, gout, alcoholism, and specific and parasitic diseases of various kinds.

Certain substances, such as phosphorus, lime, iron, and potash salts, are

required to maintain a healthy condition of the body
—not to furnish force,

but to supply structural material. Phosphate of lime constitutes about 50

per cent, of bone, and if the supply is deficient bone-softening, or rickets, may
be produced. Iron is an essential constituent of red blood-corpuscles ;

if the

supply is deficient, anaemia is the result. If the potash salts are deficient,

scurvy is produced, especially if, at the same time, chloride of sodium is taken

in excess. A continued diet of starchy foods and salt meats without fresh

vegetables, fruits, or potatoes will usually produce scurvy.

The amount of food required daily by a laboring man doing moderate work

should include about 125 grams of proteids, the same of fats, and 450 grams
of carbohydrates or the starchy foods

;
and he will get this in about 20 ounces

of meat, 22 ounces of bread, 10 ounces of potatoes, and 3 or 4 cups of coffee.

The cooking of food is desirable to make it tender and soluble in the digestive

fluids, to give it an agreeable flavor, and to kill parasites. The most danger-
ous animal parasite in meat is the trichina spiralis. It is killed by thorough

cooking, and it is not worth while to take any special precautions against it

merely in order that a few men may eat their pork raw with impunity. The

flesh of animals dying of acute disease is not dangerous if well cooked, but it is

not a desirable article of food. The flesh of tuberculous animals is somewhat

dangerous even when cooked. Probably \ of 1 per cent, of the beef sold in

market comes from animals in whom tubercle existed at the time of death.

The systematic inspection of all animals which are to be slaughtered for food

before they are killed, and of the meat after killing, is desirable. This can

best be done in public abattoirs. As a general rule, animals affected with

anthrax, septicaemia, glanders, cattle plague, swine plague, sheep-pox, and

rabies should be killed and the bodies destroyed.

In cases of foot-and-mouth-disease, acute pneumonia, actinomycosis,

dropsy, tuberculosis, and non-specific febrile disease the meat should be care-

fully examined after slaughtering to determine whether any part of it is fit

for food or for industrial purposes.

The meat of animals dying of disease, and of very young animals, should

not be used for food

Of all articles of food, milk is one of the most important from the sanitary

point of view. It is used uncooked more than most other articles of food
;

it

is often adulterated
;

it contains numerous bacteria, for which it forms an

excellent culture fluid, and a number of typhoid fever, scarlet fever, and

diphtheria epidemics have been traced to the use of milk from a particular

dairy. It may also contain the bacillus of tubercle, and a certain amount of



EXERCISE. 23

the tuberculous meningitis and tabes mesenterica of infants is no doubt caused

in this way.- It may be sterilized by heating it, but the heat required to pro-

duce complete sterilization injures it as a food for infants, and raising it to a

temperature of 160° appears to be sufficient to prevent the progress of the

lactic-acid fermentation for as long as it is usually required to keep it. In

case of a localized outbreak of typhoid fever the milk-supply should be

investigated.

With the exception of milk, the adulterations of food practised in this

country are of little sanitary importance. Ground spices, coifee, etc. are gen-

erally adulterated more or less, but not dangerously so. The most dangerous
adulterations are those of drugs and of coloring matters.

Oleomargarine, if pro^ierly made, is not dangerous and is a useful article

of food.

The production of a form of chronic arsenical poisoning by emanations or

dusts given off from colored wall-papers containing arsenical pigments occa-

sionally, though very rarely, occurs. It probably requires a marked pecu-

liarity in constitution, as well as the ingestion or inhalation of the very small

quantities of arsenic which are given off from such a source, to produce
disease.

Exercise. ,^

The usual estimate of the amount of muscular exercise required to keep a

man in good condition is that it should equal about 150 foot-tons, or a walk

on level ground of about nine miles. Each individual has his own peculiari-

ties in this resjiect, and requires a particular amount to secure good appetite,

complete digestion, restful sleep, and freedom from too great accumulation

of fat. It depends on the amount and kind of food taken as much as upon

anything else under ordinary circumstances. In addition to its general effects

on health, it may be employed to strengthen particular groups of muscles for

the purpose of correcting faulty development or to produce prompt co-ordina-

tion, or, as it is commonly called, "skill," in the performance of certain actions.

It may also be used mainly for its effects on the nervous centres, which are

quite as important as those on the muscles. The exercise used in training for

a boat- or foot-race is designed not only, or even mainly, to increase the size

and strength of the muscles of the arms, legs, and trunk, but to procluce a

heart, large blood-vessels, and lungs which will be competent to receive, propel,

and aerate the greatly-increased quantity of blood which is forced to them in

the violent effort of a "
spurt." Owing to the valves in the veins, the con-

traction of the muscles of the extremities forces the blood in the veins inward

to the heart, and when these contractions are rapid, continued, and strong, they

exert a powerful pumping action on the blood, and at the same time much in-

crease the normal quantity of carbonic acid contained in it. In the course of

six wrecks' training, with plenty of nmning, dumb-bell work, etc., a man gets

a new heart, a bigger and stronger one, with larger orifices and pulmonary
arteries and veins, provided always that his training is not overdone. If now,
after the race is over, he ceases to take exercise, this large heart and arteries
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must readjust themselves to the changed conditions, and there is some risk in

the degenerations by which this change is accomplished. It is not wise to create

in the system an artificial and excessive demand for exercise to secure comfort

and pleasure, when such demand is not likeh' to be gratified in future years.

The taking of exercise merely for its own sake soon becomes to most men a

task ft)r which they grudge the time, and to get rid of which they are glad to

find an excuse. It is for this reason that companionship in exercise is desirable,

or that it should be obtained in making exertion for some other object. For

young men and boys gymnastic exercises are by no means a complete and sat-

isfactory substitute for the ordinary out-of-door games and athletic contests,

partly because they are not entered into with such zest and enjoyment, and

partly because they do not exercise the brain so much. Work in the gymna-
sium should, however, be used as an accessory to games, and under competent

direction and supervision it will effect much in developing special groups of

muscles which are in need of increase of size and power, and it is also well

suited to the needs of men of middle age.

Mere muscular strength and development furnish little protection against

specific epidemic diseases.

Clothing and Bedding.

From the hygienic point of view the value and defects of j)articular kinds

and styles of clothing are judged by the completeness with which they protect

the person from the effects of extremes of temperature, the extent to Avhich

they interfere with the circulation or the shape or movements of the body or

limbs, and the freedom with which they permit the exhalations from the skin

to pass off into the surrounding atmosphere. The diseases due to insufficient

clothing of the upper part of the body or of the limbs occur chiefly in young
children and in women. Undue compression of certain parts of the body by

tight lacing, close-fitting sleeves, garters, shoes, etc. occurs chiefly in women who

try to follow the fashions of the day. As a rule, linen garments next the skin,

or linen sheets, are not desirable, and by persons of rheumatic or neuralgic tend-

encies they should be carefully avoided. In cool weather, or when rapid changes
in temperature are likely to occur, woollen under-clothing is best. It conducts

heat badly and absorbs perspiration readily. During exercise in warm weather

a man with woollen under-clothing will at first feel warmer than the man who

has cotton or linen next his skin, but after a little time the difference in this

respect will be small
;
and when the exertion ceases the man with the woollen

under-clothing will be much less apt to catch cold or to have twinges of mus-

cular rheumatism. The chief objection to woollen under-clothing in warm
weather is that men are not likely to change it as often as is desirable. Pure

wool under-clothing requires more skill in washing to prevent shrinkage and the

loss of some of its desirable properties than is usually obtainable. Some i^er-

sons, usually women, assert that they cannot wear woollen next the skin because,

of the irritation which it produces, but if fine woollen or merino garments be

used, this objection almost always disappears in about two weeks. In very cold,
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windy weather skins, furs, and leather give the greatest protection. It is not

healthy to wear waterproof clothing continuously for any great length of time.

In hot weather, in the shade, thin cotton or linen clothing is the most comfort-

able. In the sun, color is of more importance than texture or material as a pro-

tection against heat, white being the coolest
;
in the shade, color makes very little

difference in this respect. Dark-colored clothing absorbs and retains odors more

readily and persistently than light-colored clothing of the same material and

texture, and wool more than cotton or linen. The most comfortable and healthy

bed is composed of a hair mattress on metal springs, with cotton sheets and

woollen blankets. Feather beds are not desirable. It is best that each person
should have a separate bed. Clothing may be the means of transmission of

infection, either from the homes of those who manufacture it or from those who
have worn it, as by so-called second-hand clothing. The virus of small-pox,
of scarlatina, and of yellow fever has been transmitted through clothing and

bedding, and the disinfection of such articles in cases of contagious disease is

of much practical importance.

Occupation.

Almost every occupation produces special liability to certain forms, and a

certain amount of immunity from other forms, of disease or injury on the part

of those engaged in it, but the net result of a particular trade or profession

on the health and life of men is often very difficult to determine. Only men
of considerable strength and vigor can undergo the muscular exertion required

in certain forms of labor, hence weak and sickly men either do not engage in

these occupations or leave them for lighter work. What are called easy, light

occupations attract weak lives
;
hence the difference in the death-rate of black-

smiths and of clerks cannot be taken as the measure of the difference in health-

fulness of the two occupations. The average age of those engaged in a par-

ticular occupation is also of great influence on the death-rate, which for this

reason tends to be lower for medical students than for practising physicians.

The influence of place of residence and of social status and habits, especially

as to use of alcohol, is also very great in certain kinds of occupations. The

most extensive and reliable series of data as to the relative death-rates in dif-

ferent occupations yet published is given by Dr. Ogle in the supplement to the

forty-fifth annual report of the Registrar-General of England, and in a paper
read before the Hygienic Congress in London in 1891. The following (A) is

his table of comparative mortalities of men between twenty-five and sixty-five

years of age in different occupations, the death-rate of clergymen, the lowest

of all, being taken as the standard of comparison and represented by 100.

The special causes of disease and injury directly connected with particular

occupations may be classed as follows : viz. 1, accidents
; 2, poisonous

materials
; 3, dust

; 4, gases and vapors ; 5, excessive temperature ; 6, abnor-

mal atmospheric pressure ; 7, excessive use or strain of certain parts of the

body ; 8, special exposure to contagious or parasitic diseases. Of the poison-

ous materials, lead is the most important, as producing the greatest amount of
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A.—Comparative Mortality of 3Ien {twenty-jive to »ixty-five years of age) in

Different Occupations, 1881-83.

Occupation.

Clergymen, priests, ministers

Lawyers
Medical men
Gardeners
Farmers

Agricultural laborers . . .

Fishermen
Commercial clerks ....
Commercial travellers . .

Inn-keepers, liquor-dealers

Inn, hotel service ....
Brewers
Butchers
Bakers
Corn-millers

Grocers

Drapers
Shopkeepers generally . . .

Tailors

Shoemakers
Hatters
Bookbinders

Compar.
Mortal.

100
152
202
108
114
126
143

179
171

274
397
245
211
172
172
139
159
158
189
166
192
210

Occupation.

Carpenters, joiners

Cabinet-makers, upholsterers . . .

Plumbers, painters, glaziers ....
Blacksmiths

Engine, machine, boiler-makers . .

Silk manufacture

Wool, worsted manufacture ....
Cotton manufacture

Cutlers, scissor-makers

Gunsmiths
P'ile-makers

Paper-makers
Glass-workers
Earthenware-makers
Coal-miners
Cornish miners

Stone, slate-quarriers

Cab, omnibus service

Railway, road, clay, etc. laborers . .

Costermongers, hawkers, street-sellers

Printers

Builders, masons, bricklayers . . .

Compar.
Mortal.

148
173
216
175
155
152
186
196
229
186
300
129
214
314
160
331
202
267
185
338
193
174

disease. Manufacturers of white lead, painters and glaziers, plumbers, work-

ers in rubber factories, and file-makers are specially liable to be affected from

this cause with colic, local paralysis, and various obscure forms of disease of

the nervous system and of the urinary organs. Tailors and seamstresses

sometimes suffer from lead-poisoning from the use of sewing silk treated

with sugar of lead, especially if they have the habit of biting off such thread.

Chronic mercurial poisoning occurs in gilders, looking-glass makers, and hat-

ters
;

necrosis of the jaws in workers in phosphorus, especially in match-

makers
;

arsenical poisoning in zinc- and brass-founders and in workers in

papers, feathers, etc. tinted with arsenical colors. Irritating dusts produce
diseases of the lungs and air-passages which predispose to phthisis, as will be

seen by the following table (B) of Dr. Ogle :

B.— Comparative Mortality of Males in certain Dust-inhaling Occupations

from Phthisis and Diseases of the Respiratory Organs.

Occupation.

Coal-miners

Carpenters, joiners
Bakers -

Masons, bricklayers, builders

Wool,- worsted-workers . .

Cotton-workers

Quarrymen
Cutlers

File-makers ........
Earthenware-makers ....
Cornish miners
Fishermen

Comparative Mortality from—
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Alcohol is also to be reckoned among the poisonous materials, as is shown

by the following table :

Mortality of Dealers in Liquor {tv^enty-five to sixty-jive years of age) from
Various Diseases, compared with that of Men generally of the same Ages.

Diseases.

Alcoholism
Liver disease

Gout
Diseases of nervous system .

Suicide

Diseases of urinary system .

Diseases of circulating system
Other diseases

All causes

Mortality of—

Liquor-
dealers.
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An elevated site is desirable as securing abundance of fresli air and facilities

for good drainage ;
but in the rural districts convenience of access and of

water-supply must often be the first points to be considered. In some locali-

ties shelter from cold northerly winds, and in others from winds coming from

over low marshy grounds, is very important. Rock, gravel, and pure sands

are healthier sites than clay and alluvial soils, because they are dryer if suffi-

ciently elevated. Damp sites are unhealthy, having a special tendency to pro-

duce or to aggravate diseases of the air-passages and rheumatic affections.

The inhabitants of such sites are especially liable to pulmonary phthisis and

to diphtheria, possibly because the specific bacilli and spores of these affections

retain their vitality better in such localities, possibly because the slight colds

and catarrhs which such sites tend to produce modify the respiratory tract so

as to make it easier for the specific germs to effect a lodgment and to multiply

and develop. Under the same general conditions of climate diseases of the

respiratory organs are more fatal on damp soils than on dry ones.

Soil moisture or dampness refers to the water in soils that also contain air.

When there is no air in the soil interstices and the water is continuous, it is

called ground water. All soil contains a large pro^wrtion of interstices filled

with either air or water : in coarse dry sand or gravel or in coarse sandstone

this amounts to one-third of the bulk. When filled with air this air is always

in motion, and enters buildings freely through the floors and sides of the cel-

lars or basements, especially in cold weather, when the air in the house is

warmer than that outside. Soil air always contains a greater proportion of

carbonic acid than the atmosphere, and this proportion increases with the

depth. Thus, while the atmosphere contains about 0.4 parts i^er 1000 of COj,

the upper layers of the soil contain from 1 to 3 parts, and at a depth of fifteen

feet it may contain from 50 to 70 parts.

In cities the soil of streets is liable to contain illuminating gas from leaky

mains, and this may be drawn into the cellar of a house from a distance of

from thirty to fifty feet. The excess of carbonic acid in soil air is greater in

soils containing much organic matter, and is therefore, to a certain extent, a

measure of the organic contamination of the soil
;
but it does not always

depend on local oxidation processes, nor is it in itself a matter of much sani-

tary importance. It is, however, necessary to bear in mind this excess of COg
in cellars, due to soil air, in testing the air of rooms with reference to ventila-

tion, for otherwise very erroneous conclusions may be drawn.

Like the soil air, the soil or ground water is continually in motion. It

varies in height at different places and at the same place at different times.

Where the ground water is always below fifteen feet from the surface, it is

healthy so far as this is concernal. When the level of the ground water is

above this, it is healthier when it remains at about the same level than when

it fluctuates. In some places, as in Munich, typhoid fever increases as the

ground water falls, but this is by no means always the case, and it probably

dejiends to a considerable extent on the condition and amount of use of shallow

wells.
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As the soil water is constantly in motion, and for each locality this motion

is tolerably uniform in direction and velocity, it follows that in privy-well and

cess}X)ol villages and towns it may be much more contaminated in one part of

the town than in another.

Nearly every form of micro-organism may be found in the soil at different

places and times, and their number and character depend on the moisture and

temperature and on the presence of suitable food material. From the sanitary

point of view the most important of these are the Plasmodium malarise, the

bacillus of typhoid, of tetanus, of anthrax, of tuberculosis, of diphtheria, and of

cholera, and the nitrifying organisms. The pathogenic micro-organisms or their

products may pass into the soil water, being washed down by rainfall, or into

the air with particles of the surface soil blown about as dust. They cannot be

drawn far through soil by air-currents, especially if the soil is slightly moist.

To prevent ground air and dara})ness from entering the cellars of dwelling-

houses, the floor, and the sides of the cellar up to ground level, should be laid

with bricks soaked in asphalt. A cement floor is quite pervious to air when

it becomes dry. In low sites, and especially in malarious regions in warm

climates, it is better to have no cellar beneath the house, which should be

raised on piers, posts, or arches. The natural processes for the purification of

soil containing much organic matter of animal origin, such as the made ground
in the suburbs of cities or the ground in the vicinity of leaky cessjxwls or of

graves, is a slow one, requirihg from three to eight or more years, according

to the porosity of the soil and the accessibility of fresh air to the interstices.

Hence, when a system of sewerage is introduced in a city which has previously

been storing up its filth in cesspools, it requires some time for the nitrifying

organisms to complete the work of purifying the polluted soil.

Water-Supply.

Water is sometimes considered as a food, because it is taken into the body

through the alimentary canal, but it supplies no force for the prothiction of

either heat or motion. It is, however, the univci-sal medium in and through
which the processes of life occur and the products of vital action are removed

and excreted. 58 per cent, of a man's body is composed of water
;
he must

have from 60 to 90 ounces a day in his food and drink to maintain his weight
and strength, and he needs a much larger quantity externally to keep his skin

and his morals in good condition. In a fairly cleanly iiousehold the average

necessary consumption of water per head per day is from 10 to 15 gallons. For

all pur})0ses the water-supply of a town should not be less than 18 gallons i)er

head per day ;
if it is used freely and none is wasted, it will require about 25

gallons per head per day. The average supply in the larger American cities

is more than three times this, the greater part being wasted through leaky
fixtures.

This constant use of water by every living being makes the quality of the

water used of great importance, as it is very liable to contain matters injuri-

ous to health. The most important of these are the micro-organisms which
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cause disease, and especially those which produce diarrhoeal arid dysenteric

affections, cholera, typhoid fever, and, sometimes, malaria.

Water may also contain poisonous salts, as of lead, or excessive amounts of

magnesia and lime, giving rise to goitre or to calculus. No water in ordinary

use is chemically pure : rain-water, snow, and hailstones contain organic mat-

ter and living micro-organisms. A good drinking water should have a bluish

tint when in a layer of three feet thick; it should be limpid, cool, without odor

when cold or when heated, and it is most palatable when it has a very faint

taste of acid and of salt. A good water should not contain more than 20 parts

of lime per 100,000, or it will be "
hard," so that it will not easily form a

lather with soap and is not well suited for laundry and cleansing purposes.

There is no simple, easy means by which any one can assure himself that a

water contains nothing harmful, but in bad cases the sense of smell, taste, and

sight will assure him that it is not fit to drink. By chemical analysis we can

discover the amount and, to some extent, the source of the foreign matters pres-

ent, and can usually tell whether it is contaminated with sewage or not. This

last is indicated by the presence of an excess of chloride of sodium and by the

long-continued production of free and albuminoid ammonia in distillation with

an alkaline permanganate, indicating the presence of urea. Much care is neces-

sary in obtaining the samples to be examined. Chemical analysis tells nothing
about the living organisms in the water. Something may be learned about

these by mixing a drop of the water with a little melted peptone gelatin,

spreading the mixture in a tube or on the bottom of a thin, shallow glass

dish, and cultivating the mixture. In this way it is possible to determine

approximately the number of bacteria in a given quantity (as a cubic centi-

metre) of the water, and the nature of some of these bacteria can be discovered

by subsequent pure culture methods
;
but it is rarely possible, by either chem-

ical or bacteriological analysis, or by both combined, to make sure that a water

is free from disease-germs, although it is often possible to be positive that it

is polluted.

If it is suspected that a well or spring is being polluted from a neighbor-

ing leaky cesspool or privy-vault, the question can sometimes he settled by

throwing a large quantity of crude carbolic acid or of common salt into the

cesspool or vault. If there is communication, the peculiar odor and smell of

the acid or a considerably increased proportion of the salt will be found in the

well water.

The most reliable sources of what is ordinarily called a pure water-supply
are springs and deep wells in the open country and streams coming from uncul-

tivated and uninhabited uplands. Surface water from cultivated land is dubi-

ous
;
streams or ponds into which sewage is discharged, and springs and shal-

low wells in cities, furnish dangerous watere. The danger is mainly due to

the possible j)resence of disease-producing bacteria which have passed from the

bodies of sick i)eople into the water through sewage contamination or as air-

blown dust, but it may also he due to an excess of the products of organisms
which in small quantity are harmless.
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In a general way, it may be said that a well drains a funnel-shaped area,

the radius of the top of which is equal to its depth, and this whether its

diameter is two inches or three feet. The shape and area of the ground which

it drains depend on the nature of the water-bearing strata or the velocity of

the ground-water current, and on the amount that is drawn from it.

A general water-supply is desirable, because it usually gives a purer and

more wholesome water than the wells or cisterns of a town, because it saves

much labor, promotes cleanliness, lessens the danger from fires, permits of

watering the streets, and increases comfort and happiness in many ways.
On the other hand, when a general water-supply does become dangerously

contaminated, its effects are widespread, and it necessitates the provision of

means whereby the large amount of water brought in and made foul by use

can be taken out again without producing nuisance or danger to the town

itself or to its neighbors. A general water-supply may become polluted at its

source, or while it is in an open stream or pond, or while stored in reservoirs,

or while in the distribution-pipes. The pollution which occurs in reservoirs

is due to the growth and decay of various species of algae or of fresh-water

sponges, producing unpleasant odors. Uncovered reservoirs more frequently

become affected in this way than covered ones, light being necessary for the

development of the algae which produce thera. While in the distributing

pipes the water may become contaminated by sewage if the pipes are leaky,

and especially if the supply is intermittent. Such contamination may be sus-

pected when a sudden outbreak of typhoid fever occurs, confined to the houses

supplied by a particular water-main, and there is no other circumstance com-

mon to these houses, such, for instance, as a ooraraon milk-supply.
The typhoid bacillus has been known to pass many hundred feet beneath a

mountain and infect a spring at its base, and to preserve its vitality for several

weeks in excreta thrown out on snow, and then, through the melting of the

snow, pass into a stream and produce an extensive epidemic.

When a running stream has been polluted by sewage, a process of self-

purification occurs by sedimentation, by the action of bacteria, and of microzoa

which feed upon the organic matters. The rapidity and completeness with

which this natural purifying process goes on depend on the amount of dilution

of the sewage, the presence or absence of fine particles of clay, which produce

sedimentation, and especially on the amount of oxygen present in the water,

which determines the character of the bacteria which flourish in it. If there

is abundance of oxygen, those bacteria which require it for growth will mul-

tiply and consume the organic matter to the exclusion of other forms. Such

bacteria are called aerobic—that is, air-loving
—

bacteria, and among these are

the nitrifying organisms, which will be referred to hereafter in speaking of the

filtration of sewage.
When it is necessary to use water which has been polluted by sewage, it

may be rendered harmless by boiling, and thus sterilizing it, or by certain

methods of filtration and aeration. The only small household filters which

can be relied on to remove bacteria are those made of unglazed porcelain, and
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these will only do so for two or three days, at the end of which time they

must be thoroughly cleansal and sterilized. On the large scale the cheaj^est

and most satisfactory filters are constructed of sand, but their action must be

intermittent, as will be explained in speaking of sewage filtration. Spongy
iron also makes a good filter, and a combination system by which iron is

showered through the water in a revolving cylinder, with subsequent aeration

and sand filtration, gives good results.

The freezing of water does not destroy the vitality of the micro-organ-

isms containetl in it. It kills some of the soft micrococci and bacteria, but

only a portion, and has little or no effect on spores. The bacillus in ty-

phoid will preserve its vitality and powers of development in ice for sev-

eral months
; hence, ice cut from a sewage-contaminated pond may be very

dangerous.

The jurisprudence of water-supj^Hes is in an unsatisfactory condition in the

United States. The common law of the subject rests on contradictory decis-

ions of different courts, and where there is not clear and definite statute law

upon the subject it is very uncertain in any giv^en case as to how far manu-

facturing or other interests of more or less public importance will be allowed to

override the health interests of individuals or of small communities. The gen-

eral principle is, that a person living on the banks of a stream has the right

to demand that the water of this stream shall continue to come to him in its

natural purity and volume, but that, if pollution has been going on for twenty

years without complaint or attempt at interference, what is called a prescriptive

right to continue such pollution is established.

The fact that a person or corporation owning property on the banks of a

stream does not use the water does not prevent them from bringing an action

to protect themselves against the acquirement by others of a prescriptive right

to pollute the stream, thereby depriving them of their rights in future. It has

also been decided in one case that the principle applies to subsoil water while

on its passage to springs or wells, and that therefore the placing a cessjxx)! or

drainage from gas-works in such a position as to pollute a well is good ground
for action for damages.

When it is possible to prove to the satisfaction of a court that actual dis-

ease and death have been caused by the pollution of a water-supply by sew-

age, no doubt the nuisance can be stopped and damages collected in many
cases

;
but it is rarely possible to prove this. In some cases it is a question

whether it is not best for the public to abandon a stream to ]X)llution, so long
as it does not injure the public health. It is generally admitted that the dis-

charge of excreta into a stream the water of which may be used lower down
for drinking purposes is unlawful, but, practically, it is not possible to pre-

vent a small amount of this contamination in most cases. What amount of

contamination is excessive and unnecessary is a question to be decided sep-

arately for each particidar case.

So far as statute law is concerned, the best form is probably that of the
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State of New York, which authorizes the State Board of Health " to make

rules and regulations for protecting from contamination any and all public sup-

plies of potable waters and their sources within the State."

Sewage-Disposal.

Water-supply, and its pollution and purification, are closely connected with

the subject of sewage-disposal. By "sewage" in this connection is meant

water made foul by use in habitations and manufactories or by street-wash-

ings. It is a complex liquid, containing a large amount of organic matter and

innumerable micro-organisms, but varying much in composition in different

places, or in the same sewer at different hours of the day. Chemically, and as

regards the amount of organic matter, the sewage from towns where it is not

allowed to connect water-closets with the sewers does not differ greatly from

that from water-closet towns. Ordinary sewage has been drunk with impu-

nity ;
diluted sewage, as found in the shallow wells of most small towns and

villages is constantly imbibed with only occasional bad results. The sewage
from a single house rarely contains the specific bacteria of cholera, typhoid, or

dysentery, but that from a large city will rarely be free from those of typhoid,

and never from those capable of producing intestinal irritation.

In considering the question of the disposal of the sewage of a particular

locality there Buist be taken into account the probability of its containing spe-

cific causes of disease, and the communication of these to water-supplies ;
its

liability to produce offensive odors
;

its effects on fish or on the fitness of a

stream for manufacturing purposes ;
and its value as a fertilizer. When there

is no general water-supply the amount of sewage produced is comparatively

small, and it is usually disposed of on the premises by means of a cesspool

or privy-vault or by being thrown on the surface of the ground or into the

gutter. To remove it entirely from a town some system of water-carriage

is necessary, and this requires a general water-supply ; while, as mentioned

above, a general water-supply requires some kind of system of sewers to

remove the fouled water. 1000 adults excrete each day alx)ut 250 pounds of

faeces and 375 gallons of urine. Practically, the amount of sewage from a

community may be taken as equal to the amount of its water-supply. In

considering the merits of different systems of residential sewage-disposal the

chief points to be borne in mind are as follows : 1. Fresh sewage contains a

large amount of dead organic matter in complex forms of combination. 2.

These complex forms are to be decomposed and recombined into simpler forms,

such as nitrates, ammonia salts, etc., in which the combined nitrogen is in a

form suitable to nourish plants. 3. The natural process of effecting this is by
fhe action of bacteria. 4. The bacteria which grow and multiply best when
there is little or no free oxygen present

—
i. e. the anaerobic bacteria—do not

effect this decomposition into simple salts, but produce substances which are

more complex, more dangerous to health, and more offensive to the sense of

smell than are the products of those which grow best in abundance of free

oxygen
—the aerobic bacteria. 5. In most cases it is not desirable to prevent
Vol. I.—3
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the action of the aerobic bacteria, which should be favored as much as

possible.

In cities, towns, and villages it is not desirable to turn the sewage into

cesspools. If these are watertight, which is rarely the case, the aerobic bac-

teria can act only on the upper surface
;

offensive gases are generated below,

and, as the vaults must be emptied from time to time, the cost of doing so is

considerable, especially if there is a general water-supply, and the final dis-

posal of the matters removed is still a difficult problem. If the cesspools are

leaky, the surrounding soil becomes polluted, affecting the soil air and the soil

water, which are liable to contain specnfic disease-germs and are certain to con-

tain unpleasant gases and vapors. Taking cities of the same size and density

of population, the annual death-rate in the unsewered cesspool cities is from 3

to 8 per 1000 greater than it is in sewered cities. For cities, and especially

for large cities, the best method for removing the sewage is by water-carriage

in a system of watertight channels or sewers. For suburban residences,

country institutions, temporary encampments, and in very cold climates the

so-called dry systems of sewage-removal may be used : where there is no sys-

tem of sewers with which to connect, earth-closets are the best for this pur-

pose, as a rule.

When sewage is removed by water-carriage, it may be finally disposed of

by allowing it to flow into a neighboring stream or large body of fresh or salt

water
; by spreading it over the surface of land for the purpose of fertilizing

it and of raising crops, which is known as broad irrigation or sewage farming ;

by spreading it beneath the surface of land through a system of small, open-

jointed earthen pipes, which is called subsurface irrigation ; by filtering it

through soil
; by treating it with various chemicals to purify it; and by com-

binations of these methods.

The turning of sewage into a stream or lake is often the cheapest method,

so far as immediate cost is concerned
;
but it dangerously pollutes the water,

is generally undesirable, and is becoming more so as the country becomes more

thickly settled.

Sewage farming is, theoretically, the best means of sewage disposal where

a sufficient quantity of suitable land is available, because it uses the sewage as

a fertilizer, and thus utilizes the stored force in its nitrogen compounds. This

form of stored force is essential to vegetation, and therefore to animal life; the

amount of it in and on the earth is limited, and when destroyed it is not easily

replaced. It steadily diminishes in a soil cultivated without fertilizers.

At present the commercial value of sewage as a fertilizer is, in most locali-

ties, insufficient to repay the cost of its collection and application ;
but as

population increases and the price of fertilizers rises the value of sewage will

increase. To obtain satisfactory purification and fair returns from croj)S the

amount of land required for sewage farming is 1 acre to from 75 to 150 per-

sons, dej^nding on the porosity of the soil and the depth above the level of the

subsoil water.

Subsurface irrigation is especially useful for country houses, asylums, etc.,
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where there is a slope from the building to suitable ground adjacent, of which

1 acre is sufficient for the sewage from 75 persons.

The slow, intermittent filtration of sewage through sand, in such a manner

as to promote the growth throughout the filter of masses of nitrifying organisms
is at present one of the best known methods of sewage-disposal. The applica-

tion of the sewage must be intermittent, so that there shall always be abundance

of air in the filter. Each acre of such a filter, properly constructed and man-

aged, will purify the sewage coming from about 1000 persons; and the fluid

which escapes from it will be a clear, odorless water, containing inorganic salts

in solution, not susceptible of putrefaction, and free from specific pathogenic
bacteria and their dangerous products.

By the addition of various chemicals, such as lime, alum, sulphate of iron,

etc., about one-half of the organic matter and a considerable proportion of the

bacteria of sewage may be remove<l
;
but the results are not as satisfactory as

those obtained by intermittent filtration, and it is more costly.

Sewers may be constructed to receive only the water fouled by use in habi-

tations, forming what is called a separate system ;
or to receive also the water

of rainfall from roofs, yards, and streets, forming what is known as the com-

bined system. Most large cities have the combined system. The separate

system lias its collecting branches made of pipes from six to twelve inches in

diameter, laid with watertight joints ;
it is much cheaper in construction than

the combined system, and is specially applicable to localities where the pro-

portion of length of street to number of houses is large, as in villages and

small towns. It is desirable where the sewage is to be disposed of by irriga-

tion or filtration, as the amount of sewage should be as constant as possible in

such cases.

To keep sewers in good condition and free from foul odors the sewage must

be delivered to them fresh, and not as an overflow from a cesspool ;
the grades

must be such as to secure a constant flow and to prevent stagnation of the

liquid at any point; and they must be well ventilated.

The good effects of sewers on the health of a town are due not only to the

removal of sewage, but to the fact that they act also as drains, and tend to

prevent the subsoil water from rising above the level at which they are laid.

This is true even where they are watertight tubes, as drainage takes place

through the loose soil immediately surrounding them.

House Sewerage.

The main pipes placed in a house for the removal of excreta are called soil

pipes, and these, with the pipes and fixtures connected with them, are usually

spoken of as forming the system of house drainage. It is l)etter, however, to

restrict the term "drainage" to the removal of surface and soil water, and to

call the system above referred to that of house sewerage. It consists of fixtures,

such as water-closets, urinals, slop-sinks, bath-tubs, kitchen-sinks, wash-tubs,

etc., of the waste pipes leading from them, of cisterns or tanks for flushing

them of traps, of special ventilating pipes, and of the soil pipes as far as their
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connection with a sewer or cesspool outside the house. The e&sential feature

of a satisfactory system is that no air from the interior of the waste or soil

pipes or from the sewer shall escape into the house or into any part of its

water-supply ;
that all foul matters turned into the system shall be washed

rapidly away without stagnation at any point; that the liability to obstruction

of any of the pipes shall be as small as possible; and that if it does occur it

can be easily located and removed. It is moreover desirable that the waste

and soil pipes shall have a constant gentle current of fresh air pa&sing through
all parts of them as far as possible, in order to favor the growth of the aerobic

bacteria in the slime which lines them, and thus to prevent the development
of those organisms which produce foul odors as well as of those which cause

disease, as explained in the section on Sewage-disposal. All this requires a

proper plan of arrangement and connections, good materials and good work-

manship, and care in use, with occasional skilled inspection to make, sure that

all the parts remain in good order. From such a system there is no special

danger to health. As regards plan and arrangements, the plumbing regula-

tions of most of our large cities are now fairly in accord and are satisfactory,

the main points being as follows :

1. Soil pipes must be extra heavy cast-iron or standard wrought-iron pipe,

not less than four inches in diameter and free from cracks, holes, and other

defects
; they must have a continuous fall toward the sewer and must be so put

together as to be air- and water-tight at all joints.

2. Soil pipes must be extended full size up to and through the roof, and be

freely open to the outer air at the top.

3. It is not desirable that the sewers should be ventilated through the soil

pipes or through rain-water pipes in any case where the air escaping at the

top of the pipe is liable to enter a window of the same or of an adjacent house.

In most cases it is better to cut off the sewer air from the soil pipe by a trap
between the house and the sewer, and to provide a fresh-air inlet to the soil pipe

just inside of this trap.

4. Every fixture should have a trap on its waste pipe fixed as close to it

as possible, and from the top of this trap there should be a ventilating pipe of

a size not less than that of the waste pipe to which the trap is attached, which

ventilating pipe should continuously incline upward and open above the roof.

A mechanical trap which merely prevents siphonage is not a satisfactory sub-

stitute for the ventilation of the trap and waste pipe.

6. All water-closets or slop-sinks should be flushed from a special tank or

cistern, and never directly from a water-supply pipe.

6. Waste pipes from refrigerators, from safes placed beneath fixtures, or

from tanks or cisterns except flushing tanks, should not be connected with soil

pipes, but should discharge in the open air.

7. The arrangement of the waste, ventilating, and soil pipes should be such

that they can readily be inspected at all points.

About half of the houses having a sewerage system have one with defects

in it of some kind which permit of the occasional discharge of soil-pipe air into
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the house
;
hence the discovery of such a defect in a house in which there is

sickness is no proof that the latter is caused by the former. In a well-sewered

house the chief danger to health connected with the system occurs when the

fixtures have been unused for two or three months, and the traps and interior

of the pipes have become dry, so as to give off dust-particles which are carried

into the rooms. The best-water closet is one of the all-porcelain wash-out

forms, of which several varieties are in the market. The worst form is the

pan closet. Trapless closets should be avoided.

Ventilation.

Most persons of average cleanly habits in this country would object to

being compelled to wear under-clothing that had just been removed from the

body of another man, or to use another person's toothbrush, or to eat food

that had been partially masticated by another. They do not, however, often

object to drawing into their noses, mouths, and lungs air that has very

recently been inside another man's body ;
and upon the whole it is fortunate

that they do not, for they cannot very well help doing so under the ordinary

conditions of civilized life. The evil results of the continuous inhalation of

impure air are not, in most cases, such as to attract notice unless the impurity
is very considerable or the conditions of moisture and temperature connected

with it are such as to produce evident discomfort. The injury inflicted on the

body by breathing air deficient in oxygen and contaminated with animal

exhalations is usually not perceptible until aft«r a considerable period of time,

and is then often attributed to other causes. The proof that this injury occurs

has been obtained by comparison of the statistics of disease for a series of

years among men living in unventilated with thase of men living in well-ven-

tilated barracks, prisons, etc., and also among cavalry horses kept in well- and

ill-ventilated stables. The diseases which are es})ecially pnxluced or aggra-

vated by defective ventilation are chronic inflammatory affections of the throat

and lungs and certain forms of contagious disease, more especially typhus
fever and phthisis. With regard to phthisis, this is due in part to the fact

that the probabilities of inhaling the specific bacillus or its spores are greater

where a number of men or animals are repeatedly breathing air containing the

dried sputa and other excretions of their companions, and partly because the

inhaling of air loaded with dead or dying organic matters tends to accumulate

in the air-passages materials well suited for the nourishment of the specific

germs, which in the absence of such food-material would be killed by the liv-

ing tissues with which they would come in contact.

In ordinary life it is difficult or impossible to separate the effects of impure
air from those of insufficient or improper food or clothing, or from those of

general want and cleanliness, as, for instance, in studying the causes of the

excessive mortality in a dense population, as in a tenement-house
;
but if the

importance of respiration to life, the immense surface which the air-passages

and air-cells present for the lodgment of particles, and the favorable con-

ditions which these present for the growth of bacteria so far as moisture and
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temperature are concerned, be considered, it is evident that the purity or

impurity of the air breathed must be an important factor in the preservation

or loss of health and energy.

Ventilation is the continuous and more or less systematic changing or

renewal of the air in a room or other enclosed space. It may be used to

remove watery vapor, as from damp walls or from the drying-room of a fac-

tory, or to remove dust or offensive or dangerous gases or vapors produced in

certain manufacturing operations; but it is usually provided for the purpose
of diluting and removing the products of exhalation and respiration of man
and to regulate the temperature of apartments. To effect it the external air

must be introduced in a continuous current and diflPused throughout the room,
and a corresponding quantity of air must be continuously taken out.

As a rule, we must take the outer air as we find it : at night we must use

night air
;

in cities we must take it from the streets. It is true that by special

appliances we can draw the air down through a tower and can filter it through
cotton or through water-spray, but this is rarely necessary.

Perfect ventilation would ensure that a man inhaled no air which had

recently been in his own lungs or in those of his companions. Good ordinary

ventilation does not aim at this perfection : it merely ensures that the fresh air

comes in in sufficiency, and is so thoroughly mixed with the air in the room

that the products of exhalation and respiration are so diluted that when a man

having a normal sense of smell comes into the room from the outside air he

will perceive no unpleasant odor.

The matters given off from the skin and lungs consist of carbonic acid,

watery vapor, dried epithelial scales, and certain nitrogenous products of

decomposition belonging to the ammonia and amine groups. It is these last

which are the source of danger and of odor. The carbonic acid has no odor,

and in the proportion in which it exists in a crowded, unventilated room is not

dangerous, but it increases in proportion to the dangerous nitrogenous matters
;

its amount is easily measured, and hence we judge of the effects of ventilation

by the proportion of carbonic acid found present. This proportion should not

exceed 2 parts in 10,000 over and above the amount which was in the air

when it entered the room. If the air enters the room directly from the outer

air, it will usually contain from 3 to 4 parts of carbonic acid per 10,000, and

in that case, if the room is well ventilated, the proportion will not exceed 6

parts in 10,000 in the air in any part of the room. But if the air has come

fi:om the cellar or through an underground passage, it may contain from 7 to

12 parts of COj per 10,000 as it enters the room
;
and this should be con-

stantly borne in mind in attempting to measure the amount and completeness

of the ventilation of an apartment by means of carbonic analysis.

The great majority of people suppose that ventilation means simply the

removal of foul air, and that this can be effected by putting in some kind of

an opening, or tube, or flue through which the foul air will either flow out or

may be forced out. In very few private dwellings, even large and costly ones,

are there any special provisions for the admission of fresh air to the several
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rooms, and in the immense majority of school-rooms, lecture-rooms, theatres,

and other places of public assembly, either there are no special arrangements
for the supply of fresh air, or these are entirely insufficient for the purpose.

The amount of fresh-air supply required for a room depends upon the num-
ber of people who are to occupy it, and whether it is to be occupied only an

hour or two at a time, or for several consecutive hours, or permanently. In a

hospital ward which is permanently occupied and which requires the most, the

air-supply should be not less than 1 cubic foot per second per bed, or 3600

cubic feet per hour per person. For bed-rooms, barrack-rooms, prison-cells,

etc. the supply should be 3000 cubic feet per hour per head. For school-

rooms, lecture-rooms, etc., which can be thoroughly aired out after two hours'

occupancy, the supply may be from 2000 to 2400 cubic feet per hour per head.

If double or triple these quantities can be furnished, so much the better, but

as a rule this can only be done in warm weather, when the windows can be

left freely open. The reason for this is that iu cold weather the room must be

kept warm, and the larger the amount of air that is passed through it the more

fuel it takes to heat it.

If a room is warmed by hot air brought into it by flues and registers, as

from a furnace or from steam or hot-water radiators in the cellar, it is said to

be heated by indirect radiation. If the heating surfaces are in the room itself,

it is said to be heated by direct radiation, and in this case no arrangements are

usually made for warming the incoming fresh air, or indeed for providing any
fresh air at all. If, however, fresh air is brought in so as to surround and be

warmed by the stove, the back of the fireplace, or the steam radiator, the room

is said to be heated by the direct-indirect method.

To get the requisite amount of fresh air into the room, flues and registers

of sufficient size must be provide<l, and if the room be a large one, they should

be at several different points, in order to secure a good mixture of the fresh

with the foul air. The velocity of the air in the flues should be from 4 to 6

feet per second
;
as it comes through the register it should not exceed 4 feet per

second. The usual rule is to allow about 24 square inches per head for the

inlets—that is, 1 square foot for six persons
—but this is a scant allowance,

especially for hospitals. In a hospital ward for twenty-four beds the combined

area of the inlet flues should be at least 6 square feet.

In rooms heated by indirect radiation the only way in which the temperature
can be lowered if it gets too hot is, in most cases, to close, the register and so

shut off" the supply of fresh air, or else to o})en the window, which is often

undesirable. In a properly-constructed heating apparatus there is a by-pass
around the radiator, so that by moving a valve the fresh air can either be

brought around it or through it, and be admitted cold, or hot, or at any desired

temperature, so that the register need never be closed.

In the direct-indirect method, if the heating is by steam or hot water, the

usual position of the radiators is in the window-breast, and the air is admitted

beneath the window-sill
;

if by stoves, the air is brought in through an air-

box placed beneath the floor, one end open to the outer air, the other opening



40 HYGIENE.

beneath the stove, which is surrounded by a jacket of tin, or sheet iron, to

force th i air to ascend along the sides of the hot stove. This method is per-

haps the best for country school-houses.

In the direct method the heat is supplied by an open fire or by some kind

of stove or radiator, and the fresh air is admitted at some other point or points

and is not warmed. In this case the opening for the incoming air should be

so placed and shaped that the current will be directed upward toward the ceil-

ing. The simplest mode of doing this is by raising the lower sash of the win-

dow four inches, closing the opening thus formed by a board, and allowing the

air to come in through the crevice thus formed between the upper and lower

sashes. In most houses the fresh-air supply comes in through crevices about

the doors and windows, through the cellar from the soil into the halls and

stairways, and directly through the walls of the house. Through the outer

wall of an ordinary brick house, plastered but not painted or papered, about

7 cubic feet of air to each square yard pass per hour if the room is ten degrees

warmer than the outer air. If the wall is damp, or is painted or papered on

the inside, very little air can go through it. Stone walls are much less pervious

to air than brick ones.

In most dwelling-houses the outlets for foul air are the chimney-flues, and

if the room have an open fireplace connected with such a flue, it is in most

cases sufiicient, even if there be no fire in the fireplace. In hospitals, schools,

and other rooms where a number of persons are assembled, special outlet flues

should be provided. The movement of the air through the room and in these

outlet flues is generally produced by the difference in temperature between the

air in the room and that of the outer air. Air expands 1 part in 491 of its

volume for each degree Fahrenheit that it is heated, and, if it is free to expand,
a cubic foot of warm air is therefore lighter than a cubic foot of cold air. The

result of this is that the heavier cold air tends to flow in below and push up
the lighter warm air. The pressure thus produced depends on the height of

the column of warm air, being equal to this height multiplied by the difference

in temperature between the warm and cold air divided by 491, and the velocity,

if there is no friction, equals eight times the square root of this. Thus, if the

height from the fireplace to the top of the chimney is 20 feet, and the difference

in temperature between the air of the room and the outer air is 20° F., the

theoretical velocity of the upward flow of the air in the chimney-flue would

be ——
,
or a little over 7 feet per second. The actual velocity will

depend on the amount of friction at the points of entrance of the air into

the room and in the outlet flue. If one fourth be deducted for this, the

velocity in the above case would be 5.38 feet per second. If the flue were 1

foot square in cross-section, 5.38 cubic feet of air would pass through it every
second.

If the air in the flue and room is colder than the external air, it will fall

instead of rising ;
the current will be reversed. It is not desirable to place

ujx^ast flues in outer walls, for the air in them is liable to be chilled and the
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upward current checked. It is also not desirable to have two or more separate

upcast flues in a room, for the cold air is liable to flow down one of them, so tliat

it becomes an inlet instead of an outlet. The velocity of the air in an ordinary
smoke or ventilating upcast flue should be about 6 feet per second to produce
the best and most economical results. At the top of the flue it is best to have

a little greater velocity, say 8 feet per second, to prevent possible interference

by the wind. The area of the outlet flues should therefore be about the same
as that of the inlet flues, giving from 24 to 36 square inches per head.

The movement of air necessary for ventilation may be produced not only by
the ordinary difl^erences of temperature between the exterior and interior of a

building, but by wind
; by heat specially applied for the purpose, as by steam-

pipes, furnaces, gas-jets, etc.
; by steam- or water-jets ;

or by fans and pro-

pellers of various kinds moved by machinery. The special mechanical means
for forcing air in or drawing it out are only used in mines, tunnels, and large

public buildings. Wind is an important aid to ventilation, but is not to be

relied upon. In warm weather, when doors and windows can be freely opened,

nothing can take its place, but when these are closed it produces its effects either

by increasing the inward flow of air through crevices, walls, etc., or by modi-

fying the flow through upcast shafts, its effects depending on the position and

shape of the openings at the top of these shafts and on the velocity of the

current escaping from them. As a rule, the top of an exit ventilating
flue or shaft should be covered in such a way as to prevent the entrance

of rain or snow, for if the wall of the flue is damp, much heat is taken up
in the evaporation of the water and the ascending current is tlius chilled

and checked.

To secure good ventilation in a room it is necessary not only to introduce

and remove the requisite quantity of air, but to secure a thorough distribution

and mixing up of the air in the room, and to do this witiiout causing draughts
which will be unpleasant to the inmates. Air has a strong tendency to adhere

to surfaces against which a current of it strikes : it does not rebouiul like a

billiard ball from a cushion, but spreads out in a thin sheet on the surface of

the wall, roof, ceiling, or floor against which it impinges. When it becomes

chilled against the surface of a window, it flows downward in a thin sheet,

giving the sensation to one seated by it of a current of c«ld air leaking in

through the sash. If fresh warm air be introduced through registers in the

floor, it rises directly to the ceiling, where it spreads out, and gradually
descends as it becomes chilled. A living man is usually from twenty to thirty

degrees warmer than the air of his room in winter, and therefore acts as a little

stove, causing an ascending current of air. The air which he exhales is also

warmer than the surrounding air, and rises. It is true that it contains more

carbonic acid than the surrounding air, and that carbonic acid is heavier than

air of the same temperature, but as diluted and warmed in the breath it is

lighter. There is no accumulation of carbonic acid near the floor of an

inhabited room. Ventilation dilutes the gases and vapors in a room, but it

has not much effect on the suspended particles, including bacteria, except for
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a few moments after a dust has been raised. Ordinarily, unless specially

filtered, it brings in about as many bacteria as it takes out.

The ventilation of soil pipes is referred to in the section relating to House

drainage. To test the sufficiency of the ventilation of a room the determina-

tion of the proportion of carbonic acid in the air in different parts of the room,

as compared with that'in the air as it enters the room, is the best method. To
determine the amount of air entering and leaving the room by the special sup-

ply and exit flues, an instrument called an anemometer is used to measure the

velocity of the current in feet per second, and this velocity, multiplied by the

area of the flue or opening, stated in square feet and fractions of a square foot,

gives the number of cubic feet passing per second. Most anemometers will

not record a velocity of less than 2 feet per second. The direction of currents

in the room is determined by toy balloons, by smoke, and by the fumes of

nascent muriate of ammonia. So far as the impurities due to respiration and

exhalation from the skin are concerned, the normal sense of smell gives a good

test, for if no odor is perceived when first entering from the outer air the venti-

lation is good. Care must be taken not to confuse the sense of discomfort

created by an excessively warm and moist air with that due to an excess of

organic impurities ;
a hot moist air may be pure, and a cool air very impure.

Disposal op the Dead.

For the great majority of American communities the best method of dis-

posing of the dead is to bury them in the ground in such a way as to favor

their decomposition into gases, water, and soluble salts. No attempt should be

made to preserve the bodies, as by embalming, by the use of metallic coffins,

etc. Under ordinary circumstances there is no reason to believe that cem-

eteries are a source of danger to those who live in the vicinity, or that they
cause dangerous pollution to water-supplies. Overcrowded and badly-managed
cemeteries in the midst of large cities have in times gone by produced nuisance

and perhaps disease, but this is not a valid objection to the ordinary methods

of burial in rural cemeteries. A cemetery is not a nuisance per se, but a leg-

islature has a right to pass laws regulating interment both in private and pub-
lic burying-grounds, and it has the right to forbid the continued use of any

piece of ground for burial purposes and to order the removal of the bodies

already buried therein. The arguments in favor of cremation are in the main

theoretical, or appeal to the emotions rather than to reason
;
on the other hand,

the chief objections that have been made to cremation, as that it destroys

stored force that came from the soil and should be given back to it, or that it

destroys the evidence of crime, are also theoretical and of little value. The
chief dangers and discomforts which the dead cause to the living occur prior

to burial in preserving the bodies and in connection with funerals. In the

crowded habitations of the poor the keeping of dead bodies among the living

for several days prior to burial causes much discomfort and sometimes danger.

Each city should have a public mortuary where the dead can be properly
cared for prior to interment In all cases of death from contagious disease
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the funeral should be as private as possible, and there should be no gathering

of friends in the infected house. Funeral processions and parades are

invariably more or less injurious to all concerned, are a heavy burden on the

poor, and in cold or stormy weather are a fruitful cause of disease.

Sanitary Jurisprudence.

Constant yielding to the appetites and desires of the moment cannot be

indulged in with safety to the health of the individual, and in like manner in

a community a certain amount of personal individual liberty must be sur-

rendered to preserve the health and comfort of the mass of the people. That

the State, when it does act, should do so with regard to the interests of the

many rather than of individuals is the theoretical rule, but the practical ques-

tion is, often : To what extent is it best to allow the community to suffer in

order not to interfere with individual benefits? and the answer to this differs

greatly for different places and at different times.

As a general rule, in the United States, the power to control nuisances and

to regulate matters affecting health depends upon what is called the police

power of the several States, which is exerted either through specific enactments

by State legislatures, forming what is called statute law
; through rules and

regulations framed by municipal or other local authority in accordance with

State legislation ;
or through the interpretation by the courts of statutes or of

prevailing customs, forming what is called the common law.

That part of the common law which relates to public hygiene is summed

up in what is called the law of nuisance as set forth in the decisions of the

courts, which are based on the principle that a man must so use his liberty of

action and his property as not to cause injury to the health of others. The

most difficult and doubtful point in the application of this principle is to

determine the cases in which an individual is entitled to compensation for

restriction of his liberty for the public benefit.

Under what is called the '*

right of eminent domain "
the government may

demand the services of any of its citizens or may take private property for

the public good, but it must furnish a reasonable compensation for the ser-

vice or property thus taken. But under what is called the police power it is

usually held that certain uses of property may be forbidden, or certain services

required by the State, without entitling the person whose liberty is thus

restricted to compensation therefor. This is the case with regard to laws pro-

hibiting the storage of gunpowder near habitations or highways, or forbidding

the erection of wooden buildings in certain parts of cities, or requiring that the

plumbing in a house shall be arranged in a certain way, etc.
" In abating a

nuisance property may be destroyed and the owner deprived of it without

trial, without notice, and without compensation. Such destruction for the

public safety or health is not a taking of private property for public use with-

out compensation or due process of law in the sense of the Constitution. It

is simply the prevention of its noxious and unlawful use, and depends upon
the principles that every man must so use his property as not to injure his
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neighbor, and that the safety of the public is the paramount law. These

principles are legal maxims or axioms essential to the existence of regulated

society. Written constitutions presuppose them, are subordinate to them, and

cannot set them aside." {New Jersey Repts., 8 C. E., Green, p. 255).

The refusal of compensation for loss to an individual caused by action of

the State under the police power is sometimes in conflict with the important

legal principle that if a man is compelled to give up to the public his time,

his labor, or his property, or any value therein, he has a right to demand from

the public compensation therefor.

Under the common law there is much difficulty in many cases in deciding

as to what amount or degree of danger or discomfort constitutes a nuisance :

one court is not bound by the decisions of another one, and diiferent judges
have very different ideas as to the relative importance of general business

interests, of public health, and individual rights, and decide according to what

they deem expedient for that particular place and time.

For these and other reasons connected with the uncertainty and cost of

legal proceedings under the common law it is necessary to have positive, def-

inite statute law to secure as clear and precise definitions as possible of what

is forbidden and of what is to be done to prevent or to get rid of nuisances.

In connection with such regulations it is usual to provide some special pieans

for their enforcement in the shape of a health department, board of health, or

health officer. The health department of a city, if it is to be really efficient,

should have certain quasi legislative and judicial as well as administrative

powers, and should have charge of the registration of vital statistics. Much
of the information which it requires to enable it to do its work properly must

be obtained directly or indirectly from medical men, and hence the organ-

ization, powers, and duties of such departments are of special interest to

physicians.

A municipal corporation in making sanitary regulations must not exceed

the proper and necessary powers delegated to it by the State legislature ;
but

the State may expressly authorize the city to pass local laws and to be the

exclusive judge of the necessity for these laws. Under such authority from

the State a city may regulate the size, plans, ventilation, and plumbing of the

habitations of its citizens, even to the extent of making it impossible for per-

sons of limited means to find shelter within its boundaries. Tenement-house

regulations may produce this result, and it is a question of expediency as to

where the line shall be drawn. A city cannot be kept healthy unless a

reasonable standard of what is fit for human beings to live in is fixed and

maintained
;
there must be a limit to the lowest kind of habitation which it is

permissible to furnish, just as there is for unwholesome food. In each case

the liberty of the seller and the buyer is to a certain extent interferetl with,

but neither has any legal claim on the community for compensation on that

account.

The question as to whether a State, or a city acting by authority of the

State, can by statute compel physicians to report to the local authorities the
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names and residences of all persons afflicted with contagious or infectious

disease who are their patients, under penalty and without compensation, has

been decided in the affirmative in 1887,' by the Supreme Court of Errors of

the State of Connecticut, but the wisdom and justice of this decision are very

questionable, especially as applied to States having no regulations as to the

Qualifications of persons permitted to practise as physicions.

- See tfte State vs. N. E. Wordin, Twelfth Annual Report Connecticut Stale Board of Healthy

1890, p. 249.



EPHEMERAL FEVER AND SIMPLE CONTINUED
FEVER.

By WILLIAM PEPPER.

Definition, Synonyms.—These terras are used to describe forms of

febrile disturbance which, so far as can be determined, are not due to specific

infection or to any inflammatory lesion. They are unattended with definite

lesions or with characteristic eruptions ;
their symptoms are usually mild and

their termination favorable. When the affection lasts only from twenty-four

to seventy-two hours, it is called ephemeral fever, while the duration of

simple continued fever or febricula is more commonly from seven to twelve

days, though it may not exceed four or five.

History.—With the older writers these forms of fever occupied a promi-
nent position. As diagnosis has become more accurate and our knowledge of

the variations in the course of the infectious fevers more minute, many cases

which would formerly have been regarded as ephemera (ephemeral fever) or

synochus simplex (simple continued fever) are found to be abortive forms of

some infectious disease or to be dependent on a latent local lesion. All careful

observers will, however, agree that, after making full allowance for these

sources of error, cases are met with not infrequently which must still be

referred to one or the other of the above headings. It must be admitted that

such reference is always made with the feeling that a more refined diagnosis

than is yet possible might show in any such case some mild infection or some

obscure irritation.

Etiology.—Children and adolescents are much more liable to these feb-

rile attacks than older persons, yet cases are met with in adults or even

in advanced age. It is, indeed, a matter of common observation that certain

individuals, of whatever age, exhibit the phenomena of fever with extreme

facility from the operation of apparently trifling causes. The heat-regulating
mechanism in these subjects is so readily deranged that it constitutes a strong

susceptibility, amounting almost to an idiosyncrasy. In such persons it is

probable that areas of local irritation too slight and too limited to produce

recognizable symptoms of functional disturbance may suffice to cause a mild

fever of short duration.

It is often suggested, in studying closely the symptoms of the more import-
ant fevers, that this element of individual susceptibility plays its part there

46
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also, and helps to explain the wide variation in the degree of pyrexia induced

in different cases of apparently equal degree of infection.

Extreme mental or bodily fatigue, great excitement or anxiety, undue

exposure to the direct rays of the sun, may be reckoned among the well-

ascertained causes of ephemeral and simple continued fever. The most severe

results of these causes are observed in tropical climates, and especially in the

case of young and robust persons who have not yet become fully acclimated.

Indeed, it is probable that some of these cases are rather to be regarded as

mild cases of insolation or thermic fever. The susceptibility of the system
is increased by such influences, the power of the heat-controlling centres is

lowered, there is notable increase in the amount of the results of tissue-waste

to be disposed of, so that the causation of pyrexia even here is more or less

complex.

Again, it is apparent that different individuals present widely different

degrees of liability to derangement of the chemical processes concerned in

digestion and assimilation, and that in some subjects the development of

ptomaines with strong pyrogenic properties is readily induced. For in-

stance, I have observed several attacks of violent fever, of short duration,

but with a temperature of from 104° to 106°, produced in a man past mid-

dle age by the ingestion on each occasion of a moderate amount of cheese and

beer. It is obvious that in all such cases the existence of more or less gas-

tric irritation is to be counted upon, and that this is responsible for a share

of the febrile disturbance.

In some individuals the susceptibility to noxious vapors, as sewer-gas or

the emanations from putrescent organic matter, is so great that fever may be

induced by exposure to their influence.

Symptomatology.—The onset in ephemeral fever is abrupt and is not pre-

ceded by any prodromes. There is rarely a chiJl
;

in nervous children a con-

vulsion may occur at the beginning of the attack. The fever rises rapidly to

101°, 103°, or even 105° F. I have seen it reach 106° within eighteen houre

after the onset. It is attended witii headache and dulness or marked hebetude.

Restlessness, mild delirium, and irri'gular muscular twitching may oatur,

es])ecially in children. The face is flushed, the skin hot and dry, the pulse

rapid, full, and tense. The tongue is coated white
;
the tonsils are occasionally

reddened and somewhat swollen. Ap|>etite is lost
;
nausea and vomiting may

occur. The bowels are costive, and tj'pical febrile urine is secreted in scant

amount. There is no characteristic eruption, but in children with delicate

skin and vigorous circulation there may be a marked erythematous flushing

of the surface. Herpes often ap}>ears on the lips. At the close of twenty-

four, forty-eight, or seventy-two hours the fever terminates by rapid subsi-

dence or by abrupt crisis. Free perspiration, diarrhoea, or copious urination

marks the defervescence. The symptoms clear away promptly, and conva-

lescence is rapidly completed. In many instances the whole process is much

milder than as above sketched.

Simple continued fever may be less abrupt in its onset, and for the first two
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or three days the fever may rise gradually till it reaches 102.5° or 103.5°. The

ascent is, however, more rapid as a rule than in typhoid. The nervous symp-
toms are mild. Sleep is disturbed and slight nocturnal wandering may occur.

Headache and some degree of dulness are present. Catarrhal symptoms are

not marked. Dulness of hearing is infrequent. Occasional cough and a few

bronchial r^les may be present. The pulse-respiration ratio is fairly preserved,

and may be represented by 96 : 24 : 103° in ordinary cases. The heart's action

retains its tone, and the pulse, at first full and bounding, merely grows softer,

but rarely feeble or rapid. The tongue remains moist, though heavily coated.

Appetite is much impaired, and thirst is rarely marked. Vomiting rarely

occurs unless provoked. The abdomen is but slightly if at all meteoric
;
the

bowels are commonly torpid, though if intestinal catarrh coexists a tendency

to looseness may be present. The spleen is but little if any enlarged. The

urine is moderately febrile in character, is often passed quite freely, and con-

tains a trace of albumin only in a small proportion of cases. Slight epis-

taxis occasionally occurs. There is no characteristic eruption. Sudamina are

common, as is also an eruption of herpes on the lips and face. Pale bluish

or slate-colored spots, several lines in diameter, not elevated above the surface

and not modified by pressure, are sometimes seen, but have no special diagnos-

tic value, as they may be observed in other diseases.

The fever usually continues ten or twelve days. It may, however, end

much sooner, as in six or even four days, or much more rarely it may be

protracted to fourteen or fifteen days. The daily maximum is usually in

the evening ;
an inverted type with morning maxima is, however, not rare,

especially in children. Hyperpyrexia is very uncommon, and the average

maxima are 102.5° to 103.5°. The daily range of temperature may be so

marked—2.5° or even 3°—as to make the case resemble a malarial remit-

tent. Some cases of so-called infantile remittent fever are undoubtedly .
of

simple continued type, while others are abortive typhoid. Defervescence is

not so abrupt as in ephemeral fever, and yet is commonly more rapid than

in typhoid. The temperature often becomes subnormal for a day or two,

with abnormally slow pulse. Critical discharges as of sweat, or from the

bowels, or of urine heavily loaded with urates, or in the form of epis-

taxis, or of haemorrhage from the bowels or the uterus, may attend the

defervescence.

More severe grades of simple continued fever are sometimes met with when

the range of temperature is much higher and the nervous symptoms are more

pronounced. This type of the disease is especially apt to occur in the tropics,

where it has long been known under the name of ardent continued fever.

Even in the more severe type, as met with here, deatli is of rare occurrence,

but the violent cases observed by Murchison and others in India, and espe-

cially among robust young European new-comers, not infrequently ran into a

state of profound stupor with heart failure, and terminated in death by the

sixth or eighth day or even earlier.

Diagnosis.—Ephemeral fever in children often simulates scarlatina in the
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abruptness of its onset and the sudden development of high fever, with vomit-

ing and restlessness. But, although there is a vivid febrile flush, the charac-

teristic eruption of scarlatina is wanting, and there is no sore throat or swelling

of the glands at the angles of the lower jaw. Great anxiety is, however, often

caused for twelve or twenty-four hours.

Both in ephemeral and simple continued fever it is necessary to exclude

acute gastric or gastro-intestinal catarrh. A certain amount of functional dis-

turbance, anorexia, nausea, even vomiting and diarrhoea, may attend these

types of fever
;
but a careful consideration of the circumstances preceding the

attack, of the proportion between the degree of fever and of gastro-intestinal

disturbance, and of the effect of remedies to allay the mucous irritation, will

lead to a correct diagnosis.

It is of course necessary, before pronouncing a diagnosis of ephemeral or

simple continued fever, to exclude by careful examination the existence of any
local inflammatory affections, as of the kidney, lungs, pleura;, or heart. The

fact that in children especially, but occasionally also in older subjects, rheu-

matic fever may occur without arthritis, and that in this form of the disease

endocarditis is very likely to be present, warns us that such cases may be mis-

taken readily for ephemeral or simple continued fever. A child of ten years

who seems flushed and drooping, with slight hoarseness and occasional cough,

but still about the room and without definite complaint, is found to have a

temperature of 104.5° Y. and an acute mitral murmur. Prompt and energetic

treatment is followed by abrupt fall of temperature on the third day, but the

endocarditis requires a month before complete cure is effected. Similar cases

are not rare, and their true nature is often overlooked. The affection is

regarded as an ephemeral fever, and only long afterward does the detection

of organic heart disease show that it has been an acute rheumatic fever with

latent endocarditis.

Simple continued fever must be carefully distinguished from malarial

remittent fever and from typhoid. When the time and place of the attack

and the character of the fever suggest a malarial nature, the absence of

marked enlargement of the spleen, the failure of full doses of quinine to

produce decidetl effect on the course of the case, and the failure to detect the

malarial organisms in the blood, will dispel the suspicion. Herpes is about

equally frequent in the two affections.

In the article on Typhoid Fever attention is urged to the cases of an

abortive type which may resemble greatly simple continued fever. In

ordinary cases also it may be for several days difficult or impossible to decide

which disease exists. The prodromes are less marketl in simple continued

fever
;
the temperature is apt to rise more rapidly ;

the spleen does not enlarge

so decidedly ;
the Ehrlich reaction is likely to ha absent; epistaxis and loose-

ness of the bowels are more rare
;
and no characteristic eruption makes its

appearance, while, on the other hand, herpes is of far more frequent

occurrence. It must be remembered, however, that in some cases of typhoid
the eruption is postponed or even absent, and that the abdominal symptoms

Vol. I.—4
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may be but slight ;
so that the differential diagnosis may remain in doubt

until the somewhat abrupt defervescence at the tenth or twelfth day leaves it

still uncertain if the case has been one of mild irregular typhoid or of simple

continued fever.

Prognosis.—The prognosis in these forms of fever is uniformly favorable

in this country. It is only when a case of unusual severity occurs in a

very frail subject, and especially if in infancy or old age, that a fatal result

need be feared. In the tropics, where the affection assumes a much more

violent type, death not rarely occurs, or if life is spared convalescence may
be protracted, and serious sequelae, chiefly affecting the nervous system, may

linger.

There are no characteristic anatomical lesions. When death occurs, the

only changes are those of intense internal congestion with serous effusions.

Treatment.—Absolute rest in bed must be insisted upon. This is essen-

tial, not only for the more speedy cure of simple fever, but to avoid all chance

of damage in case an obscure local inflammatory lesion or an irregular typhoid
fever is developing. The diet is to be carefully restricted and exclusiv^ely

liquid. Water may be allowed freely as called for by thirst, unless marked

irritability of the stomach exists. In that event small pieces of ice may be

swallowed
;
or small amounts of carbonated water, of equal parts of milk

and lime-water, of liquid peptonoids, may be relied upon. A short course

of fractional doses of calomel, gr. jJ^, every two hours for one or two days,

followed by a mild saline if no loose movement occur, or repeated small doses

of liquid effervescing citrate of magnesium, may be given with advantage at

the outset. Later it is usually preferable to overcome constipation, if it

should exist, by laxative enemas or suppositories.

In cases where the symptoms suggest the existence of malaria, and j)end-

ing the examination of the blood, full antiperiodic doses of quinine should

be given. But except for this purpose it is not indicated in tliese simple
fevers unless asthenic symptoms supervene. Small and frequently repeated

doses of aconite, alone or with spirit of nitrous ether, effervescing or neutral

mixture, or solution of acetate of ammonium, may suffice to moderate the fever.

Spongings of the surface with cool water, or more vigorous hydrotherapy, as

fully described in the article on Typhoid Fever, should be used according
to the grade of the pyrexia. In the ardent continued fever of the tropics the

early and systematic use of cold baths must evidently be insisted upon, and

cardiac sedatives may be required in addition. Headache and restlessness may
be relieved by cold applications to the head, by a hot mustard foot-bath or a

sinapism to the nucha, and, if necessary, by proper doses of chloral and potas-

sium bromide. A few doses of antipyrine, gr. 5, or of phenacetin, gr. 3, may
exert a happy febrifuge and tranquillizing effect.

When the early symptoms suggest the possibility of typhoid fever or the

presence of gastro-intestinal catarrh, the use of silver nitrate or some other

of the remedies recommendefl for their surface action or antiseptic properties

(see Typhoid Fever), should be promptly instituted, and laxatives should
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be avoided. Stimulants are rarely required save in debilitated subjects or in

cases of specially adynamic type.

Convalescence is usually prompt and uncomplicated : a mild tonic may be

given with advantage, and careful attention to personal hygiene should be

insisted on.



TYPHOID FEVER.

By WILLIAM PEPPER.

f^ Definition.—Typhoid fever is a specific, infectious febrile disorder, sporadic

or epidemic, often communicated by the contagium from the stools, character-

ized by lesions chiefly of the intestinal and mesenteric glands and the spleen,

with the constant presence in them of the bacillus of Eberth, The disease is

marked clinically by a variable febrile course which lasts three or four weeks,

a rose-colored macular eruption, and cerebral, pulmonary, and abdominal

symptoms.
The general tendency is to restoration to health after slow convalescence,

but relapses are not infrequent ;
there are numerous complications and sequelae,

• and death may occur from various causes.

Synonyms.—Probably a hundred names have been applied to this dis-

ease both before and since the establishment of its essential diiference from

typhus and other fevers. No more descriptive term has been used than that

given it by Huxham,
" slow nervous fever," but this has become obsolete.

The title
"
typhus abdominalis," so generally employed by German writers,

is objectionable, as implying a relationship with typhus fever (called
"
typhus

exanthematicus
"

by way of contradistinction) which the accurate observa-

tion of recent years has completely disproved. "Enteric fever" is likewise

objectionable, because it implies that the intestinal lesion is the basis of the

disease, instead of only one of its localizations. In spite of all objections to

the name "
typhoid fever," on account of its vagueness and of its seemingly

indicating a resemblance to typhus fever, this term, given to it by Louis in

1829, seems the most appropriate one, and has passed into such general use

that it is desirable that it should be adopted uniformly.

History .
—It has been claimed by Murchison and other writers that typhoid

fever was known to Hippocrates, and that Galen described it under the title

of " hemitritoeus." Nothing definite, however, is heard of it before the seven-

teenth century, when Spigelius seems to have encountered the affection, and to

have observed in several post-mortem examinations the characteristic intestinal

lesions. Bartholin, Willis, Panarolus, Baglivi, Hoffman, and Sydenham also

appear to have l^en acquainted with typhoid fever. In the next century are.

to be noted the writings of Huxham, Gilchrist, Manningham, Lancisci, Mor-

gagni, and many others, which clearly describe either the symptoms or lesions

now known to be characteristic of the disease. There was, however, at that

time no recognition of it as a distinct entity or as other than a mere variety
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of continued fever. Even the close association between the characteristic

symptoms and the intestinal lesions does not appear to have been pointed out

by any one before Bretonneau, who began his observations in 1818. Some

years later Louis added greatly to a proper understanding of the aifectiou, but

even yet no one had determined sharply the points of distinction between

typhoid and typhus fevers.

To Gerhard and Pennock of Philadelphia, writing in 1837, we are indebted

for a thorough establishment of the separate existence of typhoid fever and for

clearly distinguishing between the two affections. As a result, the individ-

uality and true nature of typhoid fever were appreciated in America sooner

than in either France or England. In Germany, it is true, Hildenbrand in

1810 showed that there was a difference between this disease and typhus, but

regarded them as varieties simply, without establishing their indei>endence,

and for years after him German writers shared this view. Not until 1849

did Jenner definitely demonstrate in England their non-identity, though Stew-

art in Scotland wrote of it in 1840, and the French observers were beginning
to grasp the fact at about the same time.

r Since 1850 the facts in the case have been fully recognized the world over,

I and our exact knowledge has been increased by numerous valuable contribu-

j
tions from various countries.

Etiology .
—The study of the causation of typhoid fever is of much practical

and scientific importance. There are certain predisposing causes which exert

a powerful influence. It is one of the most widpjv distri|;;>^ted of infectious

diseases, and is, in fact, ubiquitous. Although it may occur in all climates^ it

is especially prevalent in the temiwratc zone ; indeed, it may be stated to be

constantly present there in greater or less degree. Yet it cannot be said that

geographical locality of itself exercises any influence upon the frequency of

its ocxjurrencc. The disease is certainly not so unusual in the tropics as was

formerly supposed, and it is quite common in Iceland, Norway, Sweden, and

Finland. The great vitality which its specific poison possesses, and the manner

in which this is diffused by running water, explain in large part the extraordi-

narily wide dissemination of tiie affection.

Season exerts a marked influence upon the frequency of the occurrence of

typhoid fever. Although met with in winter and spring, it is especially fre-

quent throughout the late summer and autumn months . According to Murchi-

son, out of 5988 cases seen in the L^onclon l"'ever Hospital during twenty-three

years, 2461 occurred in autumn, 1490 in summer, 1278 in winter, and 759 in

spring. Bartlett shows that of 645 cases admitted to the Lowell Hospital

during a period of eight years, 250 occurred in autumn, 163 in summer, 130

in winter, and 102 in spring ;
98 cases being reported in October alone, 92 in

September, and 86 in August, while 48 was the greatest total numl)er in any
one of tlie other months of the year. According to Osier, over 50 per cent,

of the 1889 cases in the Montreal General Hospital and of the 1381 cases in

the Toronto General Hospital were admitted in the autumn months. Elabor-

ate statistical tables of epidemics in various parts of the world, prepared by
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Hirsch, prove the same tendency to the occurrence of typhoid ftver in the late

summer and the autumn. In consequence of this prevalence in the fall the

disease early received in many places the name of "autumnal fever."

Typhoid fever is apt to prevail after hot and dry summers. Pettenkofer

and Buhl showed that the disease was more common when the ground-water

was low, which then allowed the germs to develop rapidly in the soil and

filter through into surface wells. The explanation of the method of the action

of low water-level, as given by Buchanan and Liebermeister, is that the lower

the water is, the greater amount of solid matter must be suspended in it.

Should there, then, be germs in the soil, the water will contain them in

larger proportion, and be to that degree more poisonous. It is probable

also that when the hot, dry seasons break up and are followed by damp
changeable weather, the resisting power of the community is lowered, and,

further, that catarrhal conditions, which favor the entrance of the poison

from the intestine into the general system, are especially liable to occur.

It must be clearly recognized, however, that the disease does not always
have any connection with dry weather and a low water-level, and that epi-

demics often occur without reference to the state of the ground-water. This

is indeed but what would inevitably result from the varied manner in which

contamination of water- and milk-supply may occur.

Baumgarten suggests that the dust of dry seasons may disseminate the

germs ;
and the suggestion adds to the probability that in some cases the

bacilli may enter with the inspired air.

The configuration of the ground and the elevation above the sea are

apparently entirely without influence in the production of typhoid fever.

There is no reason to believe that sex exerts any distinct influence. How-

ever, as lads and young men are most apt to congregate in cities, where the

cause of typhoid fever is most constantly and powerfully present, they

naturally furnish a larger proportion of the cases which form the basis for

statistics.

The disease occurs at all periods of life, but particularly between the ages
of_fifteen and twenty-five years, becoming progressively less frequent after the

age of thirty-five. This is probably due, in large measure, to the fact that those

who are especially susceptible to the poison have already suffered from the dis-

ease at an earlier age, or perhaps, with even more probability, that individuals

of riper years have already become immune through constant exposure to the

germs. Typhoid fever is not infrequent between the ages of thirty-five and

fifty years, and is occasionally met with even up to extreme old age. It is far

more general in early life than is usually recognized. Murchison reports its

occurrence in an infant six months of age, and Charcellay reports? two rases in

infants but a few days old, while several observers have discovered evidences

of the disease in the foetus. I have observed several cases during the first

year of life, and have seen patients recover from well-marked attacks at

the age of seventy-two and even seventy-five years. Hamernyk records a

case in a patient aged ninety years.
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It is important to note the difference in individual susceptibility to the

poison of the disease. It is altogether probable that few inhabitants of large
cities have not had, more or less frequently, some portion of the poison pass

tlrrough their digestive tract. It is a matter of common observation that

young men and women who have recently moved into cities, and who are

subjected to the influences of change of residence, of habits, and of diet, are

specially prone to the affection. Louis found that of 129 cases, 73 had not

resided in Paris over ten months, and 102 not over twenty months. The
same influence of recent residence has been observed by Murchison and

others. ( It has also been noticed that those who are apparently not susceptible
to the disease may lose this immunity by changing their residence, and conse-

quently may be attacked by it on returning to the house or locality previously

occupied, and in which they had formerly been constantly exposed without

danger. ) Then, too, I am familiar with instancps which indicate that certain

families may exhibit a high degree of susceptibility, or the reverse, in suc-

cessive generations.

A point which deserves careful consideration is Mipi
probability thgf. thp

presence or absence of a catarrhal state of the intestinal mucous membrane at

the time of the admission of the poison to the bowel may play an important

part in determining the occurrence or non-occurrence of infection by the germ.

In this connection it is interesting to note the frequency with which catarrh of

the tonsils or pharynx precedes diphtheritic infection, or a slight fissure or

abrasion of the skin an attack of facial erysipelas. I have seen more than

one instance in which a patient, confined to bed with what could only be

regarded as a simple, non-specific gastro-intestinal catarrh, has apparently
received the infection of typhoid fever from contaminate<l water or milk, and

developed the symptoms of a well-marked attack of the disease. It is also

possible that some of the relapses which are so frequent in this disease are

due to the admission of small portions of fresh poison, which, in the sus-

ceptible catarrhal state of the muwus membrane of the bowel, can penetrate
the epithelial lining and reach the lymphoid tissue with especial ease.

f Apart from the predisposing influence of this intestinal catarrh, the state

of the individual's health has little if any influence on i\\Q development of

typhoid fever. It is indeed jwssible that depressing influences, such as.

overwork, prolonged anxiety, home-sickness, may reduce the tone and resist-

ing power of the system and render it more susce{)tible to the poison of this

as of some other infectious diseases. On the other hand, overcrowding, filth,

destitution, and intemperance seem to he without special predisposing influence.

The consideration of the exciting causes of typhoid fever is wholly con-

trolled by the fact that a special micro-orp-anism . observed and described by
Eberth and by Klebs, and after them by Koch, Gaffky, Arthaud, Pfeiffer,

Friedlander, and many others, has been shown to be constantly associated

with the disease. The organism is a small bacillus, of about one-third the

diameter of a red blood-corpuscle in length, one-third as thick as long, rounded

at the extremities, and sometimes exhibiting at one or both ends, or, according
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to Arthaud, in the centre, a shining rounded body, possibly a spore, but pos-

sibly also only a degenerative alteration of the protoplasm. It occurs singly

or in filaments composed of a number of bacilli joined end to end. The

descriptions of it vary considerably, owing to the fact that the bacillus itself

varies with the culture medium. All observers, however, agree on its motility
as a characteristic feature. Loffler was able to demonstrate that this motion

was due to the presence of a vibratile cilium. The bacilli are found chiefly

in the spleeii, intestinal and mesenteric glands, and liver. Pfeiffer was the

first to discover them in the stools^ TEey are, however, rarely detected

before the period of actual ulceration, when they become much more numerous.

According to Chantemesse and Widal, they exist in great numbers in the pas-

sages from the tenth to the sixteenth or seventeenth day, but disappear, as a

rule, after the twenty-second day. They have been observed in the kidney ,

and Neumann and Karlinski found them in the urine. They have been dis-

covered in the expectoration in certain cases, and also, though rarely, in the

blood. Riitimeyer reports their presence in blood taken from the rose-colored

spots. They have also been reported as occurring occasionally in many other

parts of the body, as in the meninges of the brain and of the spinal cord, the

substance of the cord, the heart-muscle, lungs, and testicle. They have been

found, further, in pus from an encapsulated peritonitic abscess, in periosteal

abscesses, in empyema, and in serous pleural eifusion.

Perhaps in this connection it can be best recorded that Widal and Chante-

messe found bacilli in the placenta from a woman who aborted at the fourth

month on the twelfth day of an attack of typhoid fever
;
Neuhaus in the

liver and spleen of the foetus
;

Ebertii in the foetal blood from various parts

of the body ;
and P. Ernst in the spleen and the blood from the heart in the

case of a child prematurely born of a mother with typhoid fever, which died

suddenly on the fourth day of life. The mother had rec;eived an injury some

days before labor which had probably produced a lesion of the placenta. The

experiments of Frankel upon guinea-pigs led him to believe that the bacilli

could not be transmitted from mother to foetus unless there had been an injury

to the placenta ;
and Eberth holds much the same view.

The bacilli of Eberth will produce pure cultures on potato, gelatin, agar,

and in blood-serum and bouillon. They grow rapidly in sterilized milk, and

become quite large. They have been found to live in milk for thirty-five

days, and in butter for twenty-one days. In fact, as Heim has shown, there

is scarcely any article of diet which does not form an excellent culture medium

for this bacillus.

Very few of the cultures are characteristic, that on the potato being the

most so. Even this, however, is so like tliat of the colon bacillus that much

•confusion has arisen and still exists, especially as this bacillus, like that of

Eberth, penetrates at times into different tissues of the body. There is no

doubt that the colon bacillus has repeatedly been mistaken by able observers

for the typhoid bacillus. The uncertainty has indeed gone so far that Vaughn
concludes, from an elaborate series of experiments, thdt the Eberth germ is not
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a specific micro-organism, but a modified form of any one of a number of other

closely-related germs. In this opinion, which seems improbable in the light

of what we know of other infectious diseases, he is upheld by some other

investigators.

It has been claimed that successful inoculation experiments have been

made, but this matter does not appear to be positively determined as yet. The

typhoid bacilli unfortunately possess tenacious vitality. They have been

knnwn^tn rpmnin nr^fivp anri vjrnl ent in parts of the organism for^s long as

fifteen months after the convalescence of the patient. Outside of the body it

seems undoubted that they may retain their vitality for weeks in water, and

may even increase in number, while in illy-drained soil they are capable of

multiplication and growth, and thus continue to live indefinitely. Although

they are killed by exposure for twenty minutes to moist heat, they are not

killed by heavy frost. Prudden has shown that they may retain their vitality

in ice for months, and Seitz that they will grow at a temperature of 37.4° F.

They develop rapidly in milk, without altering its appearance in any respect.

It would appear that they will continue to live in faeces for extraordinarily

long periods. Magnant reports a small epidemic of fourteen cases which he

could ascribe only to the careless emptying of a privy-well into which the

stools of a typhoid-fever patient had been emptietl a year before. Uffelmann

says that in one instance under his observation the bacilli had certainly

remained alive and virulent for over a year. He made some interesting

experiments by adding pure cultures to fteces under different conditions, and

found the bacilli still living after four months. Karlinski's experiments,

while indicating a shorter duration of life than this for the bacilli, still prove
their great hold upon it. It has been found, too, by Grancher and Deschamps
that typhoid germs, placed upon the surface of frequently moistened ground,

will penetrate to the depth of fifty centimetres, and there retain their life for

five and a half months.

Just how long the bacilli may live in ordin<iry water is not positively

known. Under favorable circumstances they may jiersist twenty to thirty

days. Hochstetter even found them live twelve days in a syphon of seltzer-

water. It is certain that they will live a shorter time in running water than

in cisterns or reservoirs.

Sunlig|ht proves quite destructive to the fferms. Janowsky found that

cultures ceased to devUfl(\p Uflei' lour to eight hours' exposure to light.

The bacilli enter the system by the way of tljp in tf'ttfinni nui^pns pipmbmnp.
This is certainly true in the vast majority of cases. That they may occasion-

ally enter by way of the res])iratory tract has been asserted, but never proved.

That they may be transmitted by way of the placenta from mother to foetus

has already been stated.

As to the exact mode of action of the bacilli after their admission to the

intestine, further investigations are needed. They may possibly multiply in the

intestinal contents under favorable circumstances. But very probably also they

immediately penetrate the mucous membrane and lodge in the lymphatic tissue
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of the bowel, as well as in the mesenteric and other lymphatic glands and in

the spleen and liver. Here they grow at the expense of the tissue and produce

necrosis. During their growth they develop certain toxic agents, Brieger

describing a ptomaine (typhotoxicon), and later, with Frankel, a toxalbumin
;

and Vaughn a ptomaine which produces vomiting, purging, and rise of tem-

perature in dogs. It is probable that the constitutional symptoms of the dis-

ease are the result of the action on the system of these or analogous toxic

products.

Typhoid fever is not contagious in the ordinary sense of the term. There

are no exhalations from the skin or lungs which can impart the disease. The

infectious product is contained in the discharges f
rgjxL-thft bowels, and, more

rarely, in the matters vomited or expectorated. It must be admitted that those

who handle these discharges or the linen soiled by them may in this way

acquire the disease. A very striking instance of this has been reported in

which the fever prevailed extensively for twelve years in one of two German

artillery barracks, but very few cases occurring in the other. Finally, it was

found that the linings of the trousers of almost all of the soldiers were soiled

with dried faecal matter, and that this clothing, thus previously contaminated,

had been used by the men who were later attacked. Thorough disinfection

of the clothing was now employed, and from that time on no more cases

developed. So, too, if the alvine discharges are placed where they can dry
and the germs become diffused through the air, it is probable that they may
enter the mouth and be swallowed with the saliva. As already stated, it has

been suggested that the increased amount of dust in the atmosphere after hot,

dry summers may be an additional source of occasional infection. Undoubt-

edly, however, it is chiefly by the germs gaining entrance directly to the

flowing streams of "water or soaking through the ground and entering sources

of springs, and thus contaminating water use<l for drinking purposes, that the

disease spreads. So many outbreaks have been studied critically and traced to

this cause that it is needless to do more than refer to the instances recorded by
Murchison or by Hutchinson (Pepper's System of Medicine, vol. i. p. 250, et

seq.). A very interesting observation is that made by Mosny, that the mortality

from typhoid fever in Vienna diminished from 1.2 per 1000 to 0.11 per 1000

after the introduction of spring water
;
but that after the water of the Danube

was again introduced, though temporarily, an epidemic broke out, which was

localized in those parts of the city supplied by this water. Very similar

observations have been made on the effect in Paris of temporary employment
of the river-water for drinking purposes. As further instances may be men-

tioned the existence in 1887 of typhoid fever in towns along the Ohio River

for a distance of over eight hundred miles, and the discovery by Rushford and

Cameron of the bacilli in the water-supply ;
as also the epidemics reported by

Brouardel, Passerat, Vaughn and Novy, and Chapin, in all of which bacilli

were found in the water. In the last-mentioned both Prudden and Ernst

found them in the water-filters of the houses in which the disease had

appeared.
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One of the most remarkable epidemics which has ever been reported is that

which occurred at Plymouth, Pennsylvania, in 1885, and which was carefully

studied by L. H. Taylor. In this instance a mountain-stream which supplied

a population of about 8000 with drinking-water became infected by the

entrance of typhoid germs from a single patient living close to its edge,

miles away from the town itself. As a result more than 1000 cases developed,

at the rate of 50 to 100 a day, and nearly 100 persons died. Another, though

small, epidemic has quite recently been carefully studied by Seneca Egbert of

the Laboratory of Hygiene, University of Pennsylvania. In this a small

manufacturing village of about sixty houses was severely infected, the infec-

tion arising from a single case brought ill to one of the houses, and spread-

ing by the soaking into the sandy, sloping soil of the faecal matter, and

the contamination in this way of the various wells from which the drink-

ing-water was obtained. About 50 cases occurred, of whom quite a number

died.

It is by this contamination of the water-supply that many virulent

epidemics in boarding-schools, hotels, and public institutions are to be

explained.

Infected milk is also a frequent mode of conveyance of the poison. The

milk may become polluted by the water with which it has been diluted or

which has been used to cleanse the cans, or the germs may be introduced

directly into the milk from tlie hands of the milker, soiled with the discharges

of a typhoid-fever patient whom he or she is engaged in nursing. The latter

is evidently a less common method of infection. Instructive instances of

epidemics due to infected milk have been reported by Murchison, Cameron,
and Ballard. More recently Almquist reported an epidemic in Sweden

where 104 cases with 11 deaths occurred among persons all of whom received

milk which was in all probability contaminated. Another milk-epidemic is

recorded by H. E. Smith as occurring at Waterbury, Conn., and Littlejohn

published the account of an epidemic of 63 cases traceable only to the milk sup-

plied from one dairy. Numerous other instances of infection from this source

have been recently reported. Dr. L. H. Taylor of Wilkes-Barre, Pa., has

favored rae with the notes, as yet unpublished, of such an epidemic occurring

under his observation. Quite a number of cases occurred in this epidemic,

but only in a limitetl portion of the town. A careful investigation showed

that the disease could not be traced to the water-supply, which was excep-

tionally pure. Further study reveale<l the fact that the greater number of the

patients had received milk regularly from a certain farm, that a number of

retailers of milk in the neighborhood had procured milk from this source, and

that a popular druggist, who dispensed milk-shakes to the inhabitants of that

part of the borough, also bought his milk from the farm. It was discovered

also that a number of persons living upon the farm had been sick with typhoid

fever, and it seemed beyond question that this arose from using the water from

a well on the place which examination showed was impure. This same water

was constantly employed to wash and cool the cans
;
and there could hardly be
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a doubt that it was by the milk, contaminated in this way, that the epidemic

was brought about.

Upon the whole, the evidence does not seem satisfactory in support of Pet-

tenkofer's view that the typhoid germ, as discharged from the patient's body,

is not in an active state, but must remain in the soil and undergo certain

changes before becoming capable of originating the disease. If time is

required for any such changes to take place in the germ, it is certainly very

short in many instances.

There are certain reports of outbreaks of typhoid fever which were con-

sidered to be due to the use of poisoned meat. Cayley has collected a number

of instances of this nature. Careful study of these cases seems to show, how-

ever, that the possibility of the poison having been introduced in the usual

methods cannot be excluded. It is true also that there are numbers of instances

recorded in which typhoid fever has arisen sporadically, perhaps in sparsely-

settled regions, apparently without any conceivable means of infection of the

patient with a typhoid germ. Metcalf reports such an instance occurring on

an island in the Pacific Ocean, where a patient fell ill with typhoid fever,

although there had been no occurrence of the disease for certainly fifteen

months, and although no possibility of infection even from this case could

be discovered. Numerous epidemics, too, have occurred in which the disease

could in no way be traced to any outside source. A conspicuous instance

occurred recently at the military academy at Chester, Pa., where 14 cases of

typhoid fever developed among 132 students. The cases I saw with Dr.

Ulrich, the physician in charge, were of very grave type. There were 5

deaths. The epidemic was investigated with extreme care and thoroughness

by Dr. John S. Billings, who discoverd no source for the infection. Such

instances as these have led a number of writers of note, with Murchison

especially prominent among them, to argue that cases may develop inde-

pendently of pre-existing typhoid fever. In the absence of more intimate,

knowledge of the life-history of the Eberth bacillus it seems unwise to

try to pronounce final judgment on this point. It has been suggested

that this bacillus, possibly in an imperfect state of development, is widely
diifused in nature without reference to cases of typhoid fever. Coming in

contact with the results of the decomposition of organic matter, it develops

actively, and acquires a pathogenic power which enables it when introduced

to a susceptible system to produce typhoid fever. It is needless to repeat that

the discharges from even a single case of the disease ma}'- contain so many
and such virulent bacilli as to be able to infect an extensive water-course or

spread the disease to hundreds. In the face of an extraordinary diffusibility

in damp soil, by running water, and by milk it is safer at present to say

that, although the origin of typhoid without direct connection with a pre-

existing case is possible, the evidence at hand does not justify us in asserting

that it occurs.

Morbid Anatomy.—The lesions of typhoid fever ar^ generally divided

into two groups : those characteristic of the disease, and those whicii may be
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regarded as secondary changes, chiefly due to the effect upon the tissues of the

constitutional infection and the long-continued fever.

I. The characteristic post-mortem changes are seen in the lymphatic

structures of the intestine, in the mesenteric and other lymphatic glands,

and in the spleen .

A. The alterations taking place in the solitary and agminated glands of the

intestine are usually divided into four stages.

(1) The Stage of Infiltration.
—In this there occurs a hyperplasia of the

lymphatic follicles, chiefly of the lower part of the ileum and the caecum, but

sometimes also in the lower part of the jejunum, the colon, and even the rec-

tum. In some cases the large intestine is the portion chiefly involved. It

has been claimed that the process has been observed in the duodenum and

stomach also. The gray-red, hyperaemic, and pearl-like solitary follicles,

enlarged to the size of a pin's head or that of a pea, project above the surface

of the mucous membrane. Their capillary blood-vessels are greatly dilated,

and finally become choked with blood-cells. Later the follicles undergo a

great increase of their cellular elements and grow firmer, anaemic, whitish,

and opaque. The infiltrating cells are largely of the nature of lymph-cor-

puscles, but some are very large and may contain ten or more nuclei. The

glands of Peyer's patches also become more prominent, and form flattened oval

projections. They retain their normal outline, and are separate<l sharply by

upright or overhanging edges from the surrounding mucous membrane. The

infiltration may extend beyond the glands to the membrane, the blood-vessels

of which become injected, and it may reach even the muscular or serous layer.

The changes in Peyer's glands are more or less widely diffused. The lower

part of the ileum is in all cases chiefly involved, and in mild cases a few

patches in this region are the sole seat of the infiltration.

The first stage begins early in the disease. Murchison has detected it in

two cases dying at the close of the first day of the attack. It reaches its

height about the middle of the second week. In a large number of glands

resolution now takes place, the cellular elements becoming fatty and granu-

lar, and being absorbed. The plaques may gradually become less swollen,

preserving meanwhile their even surface
;

but as the retrogression takes

place more rapidly in the follicles than in the cellular infiltration of the

interfollicular tissue, the former are very apt to seem depressed and a retic-

ular appearance is given to the plaques. It is perhaps still more probable

that this appearance is due to a necrosis of the follicles, leaving little pits.

The " shaven-beard
"
appearance also may be produced by the deposit of pig-

ment, the result of hemorrhagic extravasation, in the depressions in the fol-

licles. The plaques may exhibit this pigment even years after recovery from

the disease.

(2) Should resolution not occur the stage of necrosis develops. The blood-

vessels become compressed by the surrounding cellular infiltration, and in con-

sequence of lack of nourishment the follicles die and form sloughs. This

process may occur in all or in only some of the glands of the patches, and
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may be superficial or extend even to the serous layer of the intestine, finally

producing perforation of the bowel. The solitary glands undergo the same

change to some extent. The process is most marked at the lower part of the

ileum, and in bad cases the greater part of the mucous membrane in this

region may be in a sloughing condition. The necrotic tissue is sharply demar-

cated from the surrounding parts, has a yellowish, greenish, or brownish color,

and becomes softer. The neighboring tissue is often decidedly hyperaemic.

The second stage rarely begins before the middle of the second week, and

reaches its height toward the end of this week.

(3) Following the necrosis and directly dependent upon it is the stage of

ulceration. The sloughs loosen and gradually separate, beginning at the per-

iphery, and finally, at about the end of the third week, become completely

detached, leaving ulcers of varying sizes and shapes. Sometimes a whole

Peyer's plaque is involved, producing an oval ulcer of corresponding form.

More frequently several irregularly-shaped ulcers, separated by bands of

mucous membrane, may be seen in one plaque. At the lower part of the

ileum the ulcers often run together to a great extent, and occupy almost

the entire circumference of this portion of the bowel. The solitary glands
likewise undergo ulceration, producing ulcers of a rounded form. The
walls of the ulcers are hyperaemic, swollen, and often overhanging. The
floor varies in character according to the depth to which the necrosis has pen-

etrated, being smooth and usually of a gray color if the ulceration be super-

ficial, showing the parallel lines of the muscular fibres if the mucosa has

been entirely penetrated, and being smooth and transparent if the serous layer
be reached.

The ulceration of the solitary follicles is apt to be well marked in the

colon, and especially in the caecum, where the ulcers are oft«n very numerous.

Eichhorst has observed a case in which the only ulcer discoverable anywhere
was at the tip of the vermiform appendix. The ulceration may extend so

deeply that perfi)ration may take place into the peritoneal cavity. This was

found to have occurred in 5.7 per cent, of the 2000 autopsies on cases of

typhoid fever made at the Munich Pathological Institute, and in 21.2 per cent,

of the 64 autopsies made at the Montreal General Hospital.

(4) The stage of cicatrization follows immediately upon that of ulceration.

It usually begins at about the commencement of the fourtii week and continues

for two or more weeks. The walls of the ulcers become less swollen, and

attach themselves to the subjacent tissue. Delicate gray granulations cover

the floor of the ulcers, and sometimes secrete pus. Later the granulations are

replaced by connective tissue. The cicatrices thus formed remain as smooth

thin spots for years, often exhibiting pigmentation. Epithelium covers the

cicatrices, and villi may even grow upon them, but the true adenoid tissue is

probably never replaced.

Any one of the stages described does not exist at one time in the intestine

to the exclusion of other stages. Different glands may be found illustrating

two or more stages. The neighborhood of the ileo-caecal valve is the portion
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of the bowel usually exhibiting the most advanced stages of the glandular
lesions. Again, the same Peyer's patch may be undergoing cicatrization in

one part, while sloughing is still proceeding or ulceration actually spreading in

another part. Such a condition of course prolongs the stage of healing very

greatly, and may lead to perforation after convalescence is seemingly well

under way.

B. Contemporaneously with the early changes in the intestine, alteration

takes place in the mesenteric glands, especially in those in the vicinity of the

part of the bowel most affected, and usually, though not always, in proportion
to the degree of involvement of the intestinal glands. Intense hypersemia is

followed by swelling due to cellular infiltration. The soft, swollen glands, of

a bluish-red color, may vary from the size of a bean even to that of a small

hen's egg. On section the central portion is often of a lighter shade than the

periphery. At about the time of ulceration in the intestine resolution begins
to take place in the mesenteric glands, the histological process being identical

with that seen in the intestinal follicles. The color then becomes paler and

yellower, and the swelling diminishes, although the glands are apt to continue

hyperaemic and firmer in consistence. Where the swelling has been very great

spots of necrosis with softening occur, especially in the central portion, but the

puriform fluid thus formed becomes absorbed if the process has been limited

to a small area. When, however, it is extensive, a large part of a gland breaks

down and later is transformed into a cheesy and, finally, calcareous mass.

Sometimes a liquefied gland bursts into the peritoneal cavity.

Glands in other parts of the bcxly also sometimes become congested and

enlarged. Particularly is this true of the retro|)eritoneal and bronchial f],iands

and those in the fissure of the liver. In fact, any of the lymphatic glands

may occasionally undergo this change to some extent. According to Lieber-

meister, the lymphatic follicles at the root of the tongue and in the tonsils are

often affected in the same way early in the disease, but almost always undergo
resolution.

C. The spleen nearly always l)ecomes enlarged in typhoid fever. Birch-

Hirschfeld, however, states that this enlargement not uncommonly fails to occur

in elderly persons. It may also be absent when the capsule has been thickened

by previous inflammation and the organ has become firmly adherent to sur-

rounding parts. The increase in size begins in the middle of the first week, and

reaches its height toward the end of the second week, the organ being then two

or three times its normal dimensions. In the fourth week diminution in volume

begins, and dimensions nearly normal are reached by the end of the fifth week.

The degree of enlargement varies much in different epidemics, being greater
in the severer outbreaks. The enlargement begins with hyperaemia, the organ

being tense, firm, and of a uniformly deep-red color when cut. The capillaries

and veins are dilated, and the sinuses contain an accumulation of red and of

white blood-cells.

Gradually the splenic tissiie grows softer and more granular, and finally

almost diffluent on section, and in the second and third weeks the Malpighian
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bodies, often hyperplastic, appear as small grayish points. Blood-pigment is

now very abundant. Numerous large raultinuelear cells are found in the

veins, and very many splenic cells containing red blood-corpuscles or frag-

ments of them are present. Sometimes as many as twenty corpuscles thus

encysted may be discovered.

As the spleen grows smaller the capsule becomes wrinkled and often cov-

ered by grayish lines. The splenic tissue becomes paler, firmer, and often

browner, and the stroma is more apparent. Htemorrhagic infarcts are present
in a proportion of cases variously estimated at from 3.6 to 7 per cent. These

infarcts may sometimes soften and rupture. Rupture of the spleen may also

occur from mechanical injury. In the 2000 Munich cases already referred to

rupture took place in 5 instances.

II. The lesions of the second group
—i. e. those not characteristic of typhoid

fever, but more or less frequently seen after it—may be briefly discussed.

Cadaveric rigidity occurs early, and is very persistent in patients dying at

the height of the disease, but it is only slight when death has taken place in

the later stages. The degree of emaciation varies, and is not infrequently only

slight even after two or three weeks of fever. Post-mortem ecchymoses, gen-

erally dark in color, but pale after a protracted illness, are usually abundant

in the dependent portions of the body. The characteristic lenticular spots are

never seen after death, but sudamina are often visible. Abscess or gangrene
of various parts of the body may occasionally be found. The voluntary
muscles are dry and of a dark-red color in the earlier periods of the disease.

In the third week yellowish spots and grayish, wax-like streaks appear in

them, or an entire muscle may be transformed into a shining, gray, friable

mass. Haemorrhages and abscesses sometimes occur in the substance of the

muscle, due to the rupture of the degenerated fibres. Rupture of the muscle

itself has been reported.

The peculiar histological changes in the muscles—seen in other long-con-

tinued febrile conditions as well—were first pointed out by Zenker, who
described two forms : the one a granular degeneration, the other a waxy
variety. The first is the more common, but the two are often associated. In

the granular degeneration the fibres are filled with granules which are in part

albuminous and in part fatty. In the waxy form the striae disaj)pear com-

pletely, and the muscle is transformed into a glistening, waxy mass. The
muscles most apt to be affected are the adductors of the thighs, the recti

abdominis, the pectorals, the diaphragm, and those of the tongue. These

degenerative changes are most marked in the second, third, and fourth

weeks. Later than this but little evidence of the process can l^ found.

The cause of the degeneration is usually believed to be continued hyper-

pyrexia.

The muscle of the heart is affected in a similar manner, though the granular

degeneration much exceeds the waxy in frequency. The organ is dilated,

flaccid, soft, and has a pale-yellowish,
" faded-leaf color," as it is commonly

described. The degeneration takes place in patches, fibres seriously diseased,
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with the striae invisible, lying adjacent to others scarcely at all affected. The

papillary muscles are those oftenest attacked.

Myocarditis is not uncommon, and proliferation of the muscle-nuclei with

infiltration of the connective tissue occurs. Dewevre found granular degen-

eration of the myocardium in 16 out of 48 cases. Endocarditis and pericar-

ditis are uncommon.

Thrombi are frequent in the chambers of the right side of the heart, as also

in the veins of the body, particularly the femoral, but rarely in the cerebral

sinuses. The minute arteries of the body exhibit sometimes an endarteritis

or a fatty degeneration.

According to Ponfick, the marrow of the bones exhibits at times changes
similar to those of other lymphoid organs. It exhibits numerous large cells

which contain many red blood-corpuscles and, later, pigment. Periostitis

sometimes may be seen, and Helferich has observed chondritis of the ribs

in a number of instances.

The pharynx and oesophagus may sometimes be congested and exhibit

ulcers late in the disease. A diphtheritic deposit is occasionally observed on

the pharynx. The stomach is in some cases congested. Softening is also

found at times, but is very probably a post-mortem change. Ulceration some-

times occurs, but is rare. The same conditions have been observed in the

duodenum. The jejunum and upper part of the ileum may be congested or

may be paler than normal, but rarely present any other alteration, except the

typhoid ulceration sometimes present. Great gaseous distension of these parts

is uncommon. The lower portion of the ileum is in a catarrhal condition and

is more or less collapsed. Its mucous membrane is reddenetl, particularly near

the ulcers, and sometimes exhibits post-mortem softening. The mucous mem-
brane of the caecum and colon may be of normal apjxjarance or of a pale color,

or sometimes injected and softened. Flatulent distension of the colon is usu-

ally marked.

The liver shows evidences of parenchymatous degeneration. Early in the

affection it becomes hyperaemic. It is oft«n softer than normal, and the out-

lines of the lobules are indistinct. Usually it is somewhat pale, and the cells

under the microscope are granular and full of fat, with the nuclei indistinctly

outlined. In advanced cases the organ approaches the appearance seen in acute

yellow atrophy. This was seen in three of the Munich cases. Wagner has

described small lymphoraata, and Handford small necrotic areas in the organ
in persons dying during convalescence, while Hoffmann found numerous mul-

tinucleated cells as well as small mononudeated cells, a condition which he re-

garded as evidence of a regenerative process. Embolism, abscess, and emphy-
sema have been reported as rare occurrences. The raucous membrane of the

gall-bladder may exhibit a catarrhal or diphtheritic inflammation, or ulcera-

tion of it may occur. The bile is thin and watery when the disease has

lasted three to four weeks.

Hoffmann states that the pancreas and salivary glands early become larger

and firmer, and, on section, browner. Under the microscope are found an
Vol. I.—5
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increase in the number of cells and a granular degeneration of them. Suppu-
ration of the parotid gland occurs as one of the comj)lications of the disease.

Peritonitis is, of course, found in cases where death has followed perforation

of the bowel. Under these circumstances it is usually general, with consider-

able plastic and sero-purulent effusion. In rare instances the lesions of perito-

nitis, even of the most advanced degree, may be found, although no perfora-

tion has occurred, and no starting-point for the inflammation exists in con-

nection with any ulcer which, though not actually perforating, is so deep as

to involve the serous membrane. I have seen this several times, but only in

young subjects. It appears as though it depended upon a true localization of

the morbid process in the peritoneum in these particular cases, just as at other

times it may occur in the pleura. Recently I have seen with Dr. George S.

Gerhard a boy, aged fifteen years, who in the course of a desperately severe

attack of typhoid had sero-plastic pleurisy on the right side, together with

peritonitis which resulted in a very large indurated mass occupying the right

hypochondriac and median region, apparently composed of enlarged glands,

inflammatory exudation, and agglutinated coils of intestine. (See Fig. 7).

The slow resolution of this large mass occupied several months, but com-

plete recovery followed finally.

The kidneys exhibit a parenchymatous degeneration similar to that in the

liver. They are commonly slightly swollen, rather pale and flabby, and some-

what cloudy on section. There is present a granular and fatty degeneration

of the epithelial cells of the tubules, particularly of those of the convoluted

portion. Infarcts are occasionally seen. Miliary lymphomatous nodules may
rarely be met with, similar to those in the liver. These may also be sometimes

found in the peritoneum. Miliary abscesses may develop from the lymphomata
in the kidney, and some observers have found the bacilli in the pus from these.

A diphtheritic inflammation has been observed in the pelvis of the kidney.

Osier noted this in 3 of his 64 autopsies. The bladder likewise may exhibit

a diphtheritic inflammation, and a vesical catarrh is not unusual. Orchitis is

sometimes seen.

In a considerable number of cases the larynx exhibits ulceration, situated

usually on the posterior wall or on the epiglottis, or even involving the vocal

cords. According to Eichhorst, bacilli can be found in the ulcers. Diphthe-
ritic inflammation of the larynx is not unusual. CEdema of the glottis may
occur and may require tracheotomy. This operation had been found necessary

in 20 per cent, of the Munich series. Affections of the trachea are rather rare.

Catarrhal inflammation of the bronchi is almost always present. Hypostatic

congestion with splenization of the lungs is very common. Abscess and gan-

grene of the lung are seen with comparative rarity. Pulmonary oedema is

common, infarcts not rare, and broncho-pneumonia and croupous pneumonia
are very frequent in some epidemics. Pleurisy of any form it not usual.

Alterations of the nervous system are unimportant. Meningitis is very
rare. A case is reported by Kamen in which the bacilli of Eberth appear to

have been the sole cause. The brain-substance and membranes may early
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become hypersemic and oedeniatous. Later the convolutions may be somewhat

atrophic. Numerous capillary haemorrhages can be found in the cortex in

some cases, but larger cerebral haemorrhages are rare. Imridi could find only
fifteen reported cases in addition to one observed by himself. Meningeal

haemorrhages may occur. Meynert has described a granular change, Popoif
an infiltration, and Hoffmann a pigmentation of the ganglion-cells. The

peripheral nerves may exhibit parenchymatous changes. Levin claims that

the ganglia of the trunks of the pneumogastrics frequently exhibit an inflam-

matory process, and he believes that it is on this that such symptoms as laryn-

gitis, paralysis of the pharynx, cardiac irregularity, and the like depend.

Clinical Description.—The conditions under which typhoid fever occurs

usually render it difficult to determine the length of the period of incubation.

The general consensus of medical opinion places it at about two weeks, but it is

sometimes certainly less than this. In several instances under my observation,

where the poison was unusually concentrated and virulent, I have felt satisfied

that it did not exceed four or five days. Griesinger reports three cases in

which this period seemed to last but one day, but it is exceedingly doubtful

whether these instances have any real value, as the diagnosis was uncertain.

More probably instances of typhoid fever, though not certainly so, were the

cases in the outbreak at the school of Clapham to which Murchison refers.

In this local epidemic twenty cases developed four days after exposure to the

infection.

On the other hand, the period of incubation is said to extend sometimes to

three or four weeks, although there are manifestly great difficulties in the way
of determining the date at which the last ix)rtion of typhoid poison, which

may have been the effective dose, was admitted to the system. It is possible,

too, that in certain cases the germs may for a long time lie dormant in. the

intestine or even in the tissues until a favorable occasion arises for attacking

the system.

The stage of invasion may last as long as two weeks, while in other cases,

and especially if the poison be concentrated and active, the disease will attain

marked severity within two or three days from the initial symptom. The

sudden onset of the attack without or with such brief prodromal symptoms is

rare. It is more apt to occur in children than in later life, except in cases of

a very malignant type. Oftener the invasion is so gradual that it is difficult

to determine the day from which the actual beginning of the disease should

be dated.

The premonitory symptoms—some of which, at least, are commonly
exhibited—consist of increasing sense of weakness and fatigue on exertion,

light and disturbed sleep, confusion of ideas, failure of appetite, occasional

colicky pains in the abdomen, a tendency to slight looseness of the bowels,

nausea, coated tongue, epistaxis, bronchial cough, severe headache (which is

frequently occipital), a sense of weary aching in the limbs, and not rarely a

decided degree of dulness of hearing, especially toward the close of the stage

of invasion. When these symptoms are present in any marked degree it is
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evident that they possess a certain diagnostic importance, as in no other dis-

ease are there such varietl prodromes extending over so many days. I have

repeatedly been led to anticipate the approach of typhoid fever by the unusual

dulness of hearing and by the persistent occipital headache coming on after a

few days of general malaise. The pulse may not be disturbed during this

stage, but if the temperature be taken it will usually be found that there is

slight evening elevation.

The actual onset of the disease is rarely abrupt, but more frequently so in

children than in adults. It may be marked by some chilliness and evidence

of fever, but rarely by an outspoken rigor. The occurrence of decided fever is

usually 'the evidence of the beginning of this stage, but as the prodromic

symptoms very often merge gradually and imperceptibly into those of the

actually developed disea.se, it is a common custom to date the beginning of this

stage from the time when the increasing sense of weakness leads the patient to

take to bed. As this, too, is a variable date, depending upon the severity of

the attack and the will-power of the patient, it often hapi>ens that the case

must be regarded as already in the third or fourth day before the confinement

to bed begins or before medical aid is first sought.

The fever gradually increases day by day, usually presenting an evening

exacerbation, with a remission in the early morning hours, until by the end of

the first week it reaches 103° or 104° F. It must be borne in mind, however,

that the temperature not at all infrequently rises with much greater rapidity.

The appearance during the first week is listless and apathetic; the hearing

is dull
;
headache is often intense ;

and the patient lies, much of the time, with

the eyes closed as though in sleep. Delirium is apt to occur, especially at

night. In severe cases more marked nervous symptoms present themselves.

The respirations
are but moderately accelerated ;

the pulse is increased in fre-

quency, but not always in proportion to the increase of temperature. It is

full, of low tension, and often dicrotic. The tongue is coated, appetite is lost,

thii4t is moderate; the abdomen is moderately distended, and pressure in the

right iliac fosssa will usually disclose some gurgling sounds and tenderness.

Constipation is present in perhaps the majority of cases at first, but during the

first week, if not indeed from the outset, diarrhoea sets in, with yellowish and

liquid stools. The spleen is distinctly enlarged toward the end of the first

week At about the seventh day or later a characteristic eruption of rose-

colored spots appears, usually first upon the upper part of the abdomen.

There is occasionallv cough, sometimes quite severe, and auscultation shows a

few scattered rftles.

'

The urine presents a febrile character and is diminished

in amount, esi>e<-ially
if diarrhoea be present,

and sometimes contains a small

amount of albumin. tt j i
•

In the second week the symptoms become aggravated. Headache is apt to

be replaced bv an increased tendencv to torjwr and somnolence. Delirium is

present, usuallv of a mild, wandering tyi>e, though it may be violent. The tem-

perature remains high and presents a more uniform course, though still marked

by daily remissions. The pulse is now more rapid, less full, and less dicrotic
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The tongue is apt to lose its coating and to become red and more or less dry.
It is protruded with difficulty, and often exhibits tremor. Tremor is also seen

in the limbs. The spleen increases in size. Kales in the lungs are more abun-

dant. The abdomen grows more distended.

In the third week the temperature becomes of a distinctly remittent type,
the morning fall growing more marked, and the height of the evening eleva-

tion gradually lessening. The other symptoms of the previous stage persist.

In some cases all the symptoms become worse toward the end of the second

week and in the third week. The stupor grows more extreme
;
the patient

can scarcely be roused at all
;
the tongue is very dry and is covered with a

brown crust
;
the teeth are coated with sordes

;
the pulse is rapid and feeble

;

subsultus tendinum is marked
;
the urine and faeces are often passed uncon-

sciously or there may be retention of urine. Weakness is progressive and

great ;
muscular relaxation is marked

;
emaciation is often extreme, and there

is a tendency for bed-sores to develop. Such a condition is fitly termed the

typhoid state. It will be seen later that it may develop in other diseases.

These symptoms may persist until the fourth week and the patient die, if,

indeed, death does not occur earlier. In cases which recover there is a gradual

improvement, commencing with the opening of this week or perhaps sooner.

The temperature is now even more decidedly remittent, and finally distinctly

intermittent, the morning temperature reaching normal, although the evening

temperature is still rather high. The mental condition clears up ;
other ner-

vous symptoms improve ;
the tongue becomes more moist

; appetite returns
;

the distension of the abdomen disappears ;
diarrhcea lessens and the stools

become darker in color, and constipation is finally apt to supervene; the

hypertrophy of the spleen diminishes
;
the pulse improves in strength and

lessens in frequency ;
the eruption, which had developed in successive crops,

ceases to appear.

Convalescence begins with the entire disappearance of fever, often marked

by a subnormal morning temperature. It is gradual and often tedious, lasting

into the fifth and sixth week, and sometimes not beginning until then. Vari-

ous sequelae may now occur, just as different complications may develop during
the course of the disease. During convalescence, too, the patient is subject to

sudden temporary elevations of temperature, produced by excitement, over-

exertion, or indiscretions in diet. These recrudescences last a day or two

only, and are to be distinguished from true relapses, which exhibit other

symptoms of the primary attack besides the mere febrile reaction.

Consideration of Special Symptoms.— General Condition and Appear-
ance.—The expression of the face in typhoid fever is characteristic. Even

from the beginning there is a drowsy, listless appearance with heavy eyes. If,

however, headache be severe or fever high at the onset, the expression at that

time may be excited and anxious, the eyes bright, and the pupils dilated. In

very mild cases the physiognomy may be but little altered at any time.

When the disease is fully developed, if of the ordinary type, the patient

lies quietly, more commonly upon the back, with the eyes often closed, and
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with a peculiar placid, sleepy, and heavy expression, unless there be active

delirium, when jactitation may be marked. The face is often pallid or there

may be a circumscribed flush on one or both cheeks. If confined to one side,

this may indicate a higher degree of congestion of the corresjwnding lung.

The flush comes and goes, and is often brought out or made worse by the

administration of food or stimulant.

Tiie general strength of the patient is usually prostrated from the begin-

ning. In grave cases weakness becomes so extreme as the disease advances

that the patient lies utterly helpless on his back or slides down in bed. In

very mild cases, on the other hand, tliere may be but very little prostration.

The j)atieut may be about or may rebel against confinement to bed. Cases are

met with in which the patient has kept about until very shortly before death.

Emaciation frequently becomes great, or even extreme in cases which have

lasted several weeks. According to the studies of Cohin, there takes place at

first a systematic loss of weight, varying with individuals, the loss bearing a

uniform relation to the course of the temperature. Later the patient begins

to gain weight, the constant increase being an evidence of convalescence.

Zieniec found as a result of the study of 384 cases that there was an average

daily loss of weight of 0.6 per cent, which continued while the fever lasted

and even longer. In the event of delirium or other threatening symptoms,
or of the development of complications, the daily loss became 1 to 1^ per
cent. If the increase in weight during convalescence suddenly ceased, a

relapse was probably indicated. In fatal cases the total loss was 22 per cent,

of the body weight.

Skin, Muscles, etc.—The skin is often persistently hot and dry throughout
the whole course of the disease, but more frequently more or less sweating
occurs. There may be sudden flushings or sudden outbursts of perspiration.

Sweating is more common in typhoid fever than in almost any other of the

acute diseases except malaria, relapsing fever, and rheumatism. It is usually

slight, occurring at night or on awakening in the morning or after the employ-
ment of the bath, but it may develop at other times, may be limited to the

face and head, or may affect also the trunk or extend to the entire surface.

In severe cases, marked by a high degree of nervous ataxia and exhaustion,

the body may be bathed in sweat continuously for many hours or even for

several days. A special sudoral form of typhoid fever has even been, though

unnecessarily, described by some observers.

The characteristic eruption of typhoid fever demands close study, as upon
it the diagnosis depends in many cases. It consists of isolated round or len-

ticular, rose-colored, slightly elevated sjwts, which first appear usually on the

seventh or eighth, but occasionally not imtil the tenth or twelfth, day of the

disease, and then continue to make themselves visible in successive crops.

They are rarely to be discovered after the middle of the third week. They

are, as a rule, firet found upon the upj>er part of the abdomen and lower

part of the chest, and may be limited to that region. Occasionally these

parts do not exhibit any rash, while other portions of the body do. The
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spots often also appear on the sides of the trunk and on the back, and

sometimes upon the extremities. In very rare instances they are spread

over the entire surface, and I have seen face, trunk, and extremities closely

dotted over with them. When thus copious the spots may, to a slight

extent, be confluent by twos and threes by the edges. They are soft and very

slightly elevated papules of a pale, rose-red color, varying in diameter from

1^ to 2 or 3 lines, disappearing rapidly on pressure and returning promptly
when the pressure is removed. Each spot lasts three to five days, and then

gradually fades, leaving sometimes a brownish stain. Fresh crops appear at

intervals of three to five days. There is no uniformity in the amount of

eruption nor in the number of successive crops, nor does the extent of eruption

or the number of crops or of individual spots bear any relation to the gravity

of the case. Murchison has counted as many as one thousand spots in a single

case. Generally, however, the number is quite limited, and careful search may
sometimes fail to detect more than two or three spots during the whole course

of the disease.

The eruption is sometimes entirely absent throughout the case. This hap-

pens oftener in children than in adults. Murchison reports its presence in

4606 of the 5988 cases of typhoid fever which occurred in the London Fever

Hospital during twenty-three years, and probably careful search would have

shown it present in still more of them. Eichhorst failed to miss it entirely in

over one thousand cases under his own observation.

Although I admit that the observation is doubtful, owing to possible want

of sufficiently frequent and careful search, it is my opinion that in different

outbreaks and in different seasons there may be great difference in the amount

of the eruption, and that in some of our epidemics it has not been extremely

rare for the typical typhoid spots to be almost or entirely absent, and this

especially in young children.

We should never conclude that no rash is present until after repeated and

careful examination, not only of the abdomen and chest, but of the back and

thighs as well. The importance of this critical examination cannot be over-

estimated. Occasionally some of the rose-colored spots may be capped by a

small vesicle with turbid contents.

Certain accidental eruptions may be seen in typhoid fever, and it is import-

ant not to confound these with the true rash.

Sudamina, or minute pearly vesicles, occur more frequently in this than in

any other of the infectious diseases. They are, however, in no sense charac-

teristic of it, since they may appear in any affection that is attended by

copious sweating. They are as likely to develop in mild as in severe cases

of typhoid, and may be present at almost any stage of the disease, though they

are not usually met with until after the twelfth day. They occur most com-

monly on portions of the surface where the cuticle is tender and where there

is normally a tendency to perspiration. Thus they are seen about the epigas-

trium, the hypochondriac regions, the axillse, the neck, or about the groins

and the inner surface of the thighs. They are so minute and delicate that it
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is often necessary to view the surface obliquely and in a good light in order to

detect them, and they may sometimes be i>erceived by the finger when they
cannot easily be distinguished by the eye. In some cases they are very

copious, and may appear in several successive crops. As sweats are not

uncommon in typhoid fever, the appearance of sudamina cannot be regarded
as heralding a break in the pyrexia.

The contents of the sudamina may later become turbid or milky ;
so that,

as they dry up, thin, grayish scales are formed, which readily desquamate.

Slight desquamation may also occur in cases in which the rose-colored spots

have shown a tendency to fade very slowly.

An erythematous eruption of a faint scarlet color is sometimes present in

the first week of typhoid fever, and has even been mistaken for the rash of

scarlet fever. It is particularly liable to occur on the abdomen and chest, but

may sometimes be detected on the extremities as well. Petechiae rarely occur,

and oftener develop independently of the rose-spots than exist as transforma-

tions of them. Urticaria is sometimes seen. Herpes labialis occurs occasion-

ally, but by no means so often as in cerebro-spinal fever or malarial fever.

During the height of the disease it is often possible t« elicit a distinct red

streak with white edges by drawing the finger across the cheek or brow : this

closely resembles the tdche cerebrale of meningitis.

It is pertinent to mention the occasional occurrence of subcutaneous mot-

tling. This is seen especially where the skin is very fair and sensitive, and is

apparently a vaso-motor phenomenon occasioned by exposure of the surface

of the body. Portions of the skin are unusually white, while there is in other

places a more or less extensive pinkish injection, thus producing a mottling
which at times is extremely marked. It has, however, no special significance.

The same may be said of the pale-blue, subcuticular patches,
"
peliomata," or

"tdches blevAtres" of French writers. They vary in diameter from three to

eight lines, are of irregularly rounded form, not at all elevated, of a uniform

tint throughout, and not affected by pressure. They are most abundant on the

abdomen, chest, and thighs, and their appearance is often very striking. They
are by some referred to the action of body-lice.

(Edema of the skin of portions of the Ixxiy may develop in typhoid fever

as a result of several causes, prominent among which is venous obstruction.

Nephritis and anoemia may also produce a more general oedema.

It has been claimed that the skin exhales a peculiar odor in typhoid fever.

It was described as "of a semicadaverous and musty character" by Nathan

Smith. A number of writers agree that a peculiar odor is present, although

perhaps more deny its existence. I am myself convinced that a characteristic

odor is often to be noticed about patients with the disease, especially in cases

attended with sweating.

Temperature.
—The course of the fever presents many variations and irregu-

larities; still, the careful study of a large number of temperature-charts shows

that the pyrexia is more or less characteristic. For our first knowledge of this

fact we are largely indebted to Wunderlich. The accompanying chart (Fig. 3)
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represents diagrammatically what may be called the typical pyrexia. In the

early stages of the disease the curve exliibits a gradual ascent, occupying about

one week, during which eacli successive daily maximum and minimum is from

one and a half to two degrees higher than the corresponding points of the pre-
vious day. By this step-like ascent, with a daily variation likewise of fully one

and a half to two degrees, a temperature of 103° to 104° F. is reachwl by the

close of the first week or sometimes earlier. Following this initial })eriod

there is present, for about two weeks, a febrile movement of a more uniform

severity, often spoken of as the fastigium. The maximum daily temperature
now oscillates about the maximum temperature of the preceding period. The

morning remissions are much less marked, although the daily range is still

one to two degrees. The course of the fever during this period is marked

by occasional fluctuations in which the temperature drops considerably below

the average or else rises to the point of hyperpyrexia. During the third week

the fever begins to fall gradually, but by more irregular steps than it showed in

the initial rise. In a typical case the evening exacerbations are, for a time, as

great as before, but the morning remissions become daily more marked. Very
soon the evening maximums also begin to grow less by about half a degree

every day, while the morning remissions are still more decided. There may
be a diiference of as much as two to four degrees between the daily maximum
and minimum, and by the close of the third week or in the fourth week the

morning temperature is nearly or quite normal, or even sometimes subnormal,

though an evening exacerbation is still present. The pyrexia thus often has a

somewhat intermittent character. The evening temperature continues to fall

gradually, and with considerable regularity in typical cases the normal is attained

about the twenty-eighth day of the disease. It is not unusual during the period

of defervescence to have an evening maximum higher than that of the previous

day, but followed by a more abrupt fall on the following day.

While a temperature curve possessing these features may be regarded as the

type, it must be understood that there are many variations, and that a typical

temperature chart is not often seen. This will be undei-stood when the com-

plex character of the pyrexia in typhoid fever is considered. Not only is there

the general infectious process, with the morbid chemical changes in the blood

and tissues and the disordered nervous action affecting the pro<luction and dis-

sipation of caloric, these acting as the exciting causes of the primar}^ fever,

but there are often, even from an early period in the disease, widespread lesions

which develop with irregular rapidity and influence powerfully the febrile

movement, producing what may be called the secondary fever. In addition to

these is the operation of numerous and varied accidental factors influencing the

temjwrature curve, such as indiscretions in diet, the occurrence of intestinal

heemorrhage, temporary nervous excitement, profuse diarrhoea, free epistaxis,

and the development of complications. I know of no disease in which it is

more difficult to appreciate the origin and meaning of the pyrexia.

In certain rare cases a high temperature, even 105° F., may prevail almost

continuously, day after day, for two weeks, and yet be unassociated with any
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grave nervous symptoms or evidences of heart failure. I have observed this

most frequently in young and sensitive women, in whom it was apparently due

to a peculiar disturbance of the nervous system, since there were no marked

pulmonary or intestinal symptoms to explain any considerable portion of the

elevation. On the other hand, it is not exceptional to meet with cases, espe-

cially of patients of phlegmatic disposition, where all the symptoms are fairly

well marked, and yet the temperature does not exhibit a corresponding rise.

Undoubtedly, there is, however, a general correspondence between the gravity

of the case and the height of the fever
;
and this is true whether the attack

owes its severity to a high degree of infection or to a marked development of

local lesions. Cases where the temperature is throughout little above the nor-

mal are generally of mild type, although, as will be seen later, there is danger
in them, as in others, of grave complications arising.

The most characteristic feature of the temperature curve of typhoid fever

is the gradual initial rise. This is important in its bearing on prognosis, but

especially in relation to diagnosis. There are many cases of influenza and

other aifections in which, about the close of the first week, the symptoms

closely resemble those of typhoid fever, but in which the fact of a more

abrupt onset is a guide to the avoidance of a serious error. It must not be

forgotten, however, that a rapid initial rise in temperature to 103° or 104° F.,

with or without preceding chill, may occur in typhoid fever also. This is, at

times, met with in very grave cases, but it may also be noticed in those of

ordinary severity, especially in children or when there is an unusual degree

of pulmonary or gastro-intestinal irritation at the beginning of the attack.

An implicit dependence upon the typical mode of ascent during the first week

may readily lead to mistakes. As an illustration of the caution requisite I

may mention two cases of typhoid seen in consultation as these pages go

through the press. Of four children—two girls aged nineteen and eight,

respectively, and two boys aged seventeen and fifteen, respectively
—the older

girl was taken suddenly ill in the night with vomiting, and the next morning
had a fever of 105° F.

;
the younger boy was taken ill the following morning,

and before night his temperature reached 104.6° F. The girl, on subsequent

inquiry, stated that she had not felt bright and strong for a week, but twenty-

four hours before the onset she had been to a large dinner-party. The boy

had continued to bathe in the ocean and to play tennis until the day prececf-

ing the attack. It is quite certain that, had the temperature been taken regu-

larly during the previous week, some slight ascending fever would have been

found, since in both cases within thirty-six hours of the apparently abrupt

onset copious eruption appeared, showing that the seventh or eighth day of

the disease had probably been reached. Yet for the practical purpose of early

diagnosis the attacks seemed as sudden as though of acute gastritis.

The fluctuations which occur during the second and third weeks are

difficult of explanation. As already stated, the curve usually presents

marked diurnal variations of from one degree to two degrees between the

minimum and maximum. The shorter the time that the temperature re-
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mains high in each twenty-four hours, the better is the fever borne as a

rule. The indication is unfavorable when a high temperature is maintained

almost continuously. On the other hand, extreme variations, as from three

and a half to five degrees, are usually associated with nervous atony and

with marked sepsis from the intestinal ulceration. The most extreme daily

variations of temperature I have noted in this disease amounted to seven

d^rees for several days in succession in a fatal relapse complicated by exten-

sive catarrhal pneumonia. In some cases the appearance of successive crops

of eruption and the variation in the intensity of the abdominal symptoms cor-

respond with exacerbations of fever, and suggest a relation between the latter

and the varying intensity of the intestinal lesion.

Hyperpyrexia, or fever above 105° F., is much less common in typhoid
fever than in typhus, scarlet, or relapsing fever. When present it usually

indicates a high degree of danger, and the cases in which it occurs more

than a few times exhibit a large percentage of mortality. Nevertheless, it

is not infrequent to have recovery follow where a temperature of 106° F.

has been reached several times during an attack, provided that the fever has

not remained too continuously so high. Very high initial temperatures indi-

cate intense infection or violent nervous disturbance, or an early complication,

such as marke<l gastric or pulmonary catarrh. During the second or third

week hyperpyrexia is more common than at any other time. When the tem-

perature rises with less decided remissions toward the close of the second week,

or remains high during the third and fourth weeks, it indicates continuance of

grave lesions or the occurrence of reinfection
;
and such cases are very unfa-

vorable. As death approaches it is not unusual to note a progressive rise of

tera})erature (see Fig. 4.), which may reach 107° or even above 110° F.,

as in a case reported by Wunderlich. In such cases the body remains warm
for a long time after death. On the other hand, when death is about to take

place by collapse the temperature sinks to normal or even below it.

It is important to observe the time when the daily maxima occur. The

study made by Ampugnani of hourly charts from 200 cases of typhoid fever

shows that the maximum temperature occurred between three and six o'clock

in the afternoon. The maximum is followed by a gradual fall during the

Dight, so that the minimum is reached between four and eight o'clock in

the morning.
The tolerance of the fever by the patient depends much upon the length of

the remission. There is often a marked difference between successive days in

this res|)ect.

Some cases present two maxima in each twenty-four hours, the tempera-
ture pursuing a very rapid and irregular up-and-down course. The tempera-
ture is said to he inverted when the daily maximum occurs in the morning
and the minimum in the evening. This is not unusual in cases occurring

under the age of twelve years. It may, however, be present at any period of

life, and has no special significance.

There is no crisis or abrupt fall of temperature in the normal curve of
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lyphoid fever. Any sudden drop must therefore be viewed with suspicion.

It may indicate the approaching development of a serious complication, as

when, owing to some carelessness in nursing, the patient has been allowed to

become chilled and there is to be an attack of pneumonia. It may mark the

occurrence of severe intestinal hajraorrhage, and the temperature may fall sud-

denly as ranch as five, seven, or, in rare cases, even nine or ten degrees, with

marked evidences of shock, before the bloody discharges occur to furnish the

positive explanation. It may attend the occurrence of a i>erforation of the

intestine. Occasionally a fully-developed case which is pursuing apparently

the usual course will culminate early in the third week in a rather rapid fall

in temperature to the normal, and this be followed by uninterrupted convales-

cence. These abortive cases may owe their short duration to the slight degree

of intestinal lesion and to the early stoppage of infection from that source, as

well as to the absence of the secondary fever which extensive ulcerative pro-

cCvSses would naturally produce.

It is never safe to consider the disease ended until the temperature has been

at or a little below normal both morning and evening for several days in suc-

cession. If the temperature continue to rise even to 99|^° or 99f
°

F., though

the morning temperature be normal or somewhat subnormal, it must be under-

stood that some lingering trace of the disease is still in the system or that some

complication is present. Occasionally a post-typhoid anaemia may account for

this daily slight evening rise, or the evening fever is purely nervous in origin,

and will be cured by allowing the patient to abandon the bed.

It often happens that after the temperature has fallen to the normal there

will be an irregular rise, which on close examination will be found due to the

occurrence of phlebitis, periostitis, a latent pleurisy, or some other sequel. In

other instances, after convalescence has been established for two or three days,

the temperature will rise again rather suddenly, and remain elevated for a day
or two without any severe constitutional disturbance being present and without

the action of any complication or sequel. These recrudescences are due to

various slight causes, as fatigue, excitement, indiscretions in diet, etc. In the

event of a true relapse of the disease the temperature, after Iwing strictly

normal for several days, will l^egin for a second time a gradual, ste|>-like

ascent, reaching 103° or 104° F. by the sixth or seventh day, and then pur-

sue, for a week or ten days, a fluctuating course similar to that in the original

attack
;
this being ft»llowed by a gradual decline to the normal again. Lastly,

there are certain cases of typhoid fever, to which reference will be made again,

in which the temperature never rises al)ove normal.

The Nervous Symptoms deserve minute study. It occasionally happens that

throughout the course of a case the mind will remain clear and the special

senses almost normal, but such instances are exceptional. Usually there ap-

pears at an early stage of the disease' a mild d^ree of drowsy dulness, styled^

hebetude. The patient looks and seems sleepy, and will lie quietly, with the

eyes closed, paying little or no attention to his surroundings and rarely making

any remark. If addressed he opens his eyes leisurely, and in a slow and



CONSIDERATION OF SPECIAL SYMPTOMS. 79

deliberate voice returns an appropriate answer. He seemingly relishes liquids

when given, yet would go a long time without asking for nourishment or drink.

When roused he soon falls back again into the same somnolent state, so that it

is possible to administer food and remedies at regular intervals without inter-

fering with his rest.

Headache is one of the most frequent of the symptoms of typhoid fever,

and is often complained of bitterly at the onset. It is, as a rule, most severe

in the occipital and cervical region, but at times extends anteriorly. It may
be so violent as to arouse fears of meningitis, especially when combined, as it

sometimes is, with retraction of the head, twitching of the muscles, and allied

symptoms. In some cases it persists throughout the greater part of the attack

and constitutes the most troublesome symptom. More conmionly it subsides

as hebetude develops, which after the first week renders the patient too dull to

notice it clearly even if it exists. Headache appears to be as frequent in chil-

dren as in adults. Its presence does not seem to be any indication of the

severity of the attack.

Vertigo often accompanies headache, but usually disappears with it.

Wakefulness at night, with restlessness, is usually complained of during the

early portion of the attack. It may appear again later in the disease, asso-

ciated witli wandering or more violent delirium. It is at times a troublesome

symptom, and, though the patient may seem dull, there may be little or no

actual sleep. If this condition persist exhaustion is apt to ensue. It is most

important to bear this fact in mind, because the dull appearance of the patient

may mislead the attendants into the belief that he is getting sufficient sleep.

The symptom is one which should receive early and efficient treatment.

Delirium of some sort may be observed at times in the majority of cases.

It may be present from the start, but it oftener does not appear until toward

the close of the second week, following headache and somnolence and preceding

stupor. Its mildest form is simply a slight confusion of ideas, particularly

noticeable toward evening or during the night or on awakening from sleep,

the patient being at other times perfectly rational. The most characteristic

form is that of the wandering type. The patient talks to himself rapidly,

softly, and unintelligibly, and often appears to be holding a conversation with

imaginary persons ;
and this delirium may last uninterruptedly for hours.

The wandering delirium may alternate with periods of somnolence, or, on

the other hand, there may be outbreaks of active, noisy delirium, which are

peculiarly liable to be attended by such effijrts to leave the bed that forcible

restraint becomes necessary. Occasionally maniacal delirium occurs early in

the disease. It has sometimes been the first symptom noticed. A case is

reported by Motet in which a patient was sent to an insane asylum before

the true nature of the febrile disease was discovered.

Even when the patient has seemed almost rational during the day, it is

necessary that a close watch be kept during the night, as then he often dreams

of being away from home and that he is summoned to return, or he awakens

with the notion that he is not in his own room, and rises quickly to go thither.
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This is a very common delusion, and in this confused state serious accidents

may happen to the })atient from stepping out of windows or falling down stairs

while trying to follow some imaginary summons or to escape from some

apparently strange and uncomfortable place. It is necessary to impress this

fact very clearly upon the attendants, not only in private practice, but in hos-

pitals, since fatal results from this source are not infrequent.

In children or in young and sensitive women a violent form of delirium is

sometimes met with which must be regarded as partly hysteroidal in type.

There is extreme restlessness and agitation of the whole bixly ;
the patient

talks rapidly and with utter and wild incoherence; at the same time there is

a peculiar quality of t^oice and of expression, conjoined with a le&s degree of

violence of the associated symptoms than would seem naturally to accompany
such excessive delirium; which indicates the presence of a large emotional ele-

ment. Such cases, although very alarming in appearance, recover habitually.

In the second or third week of the disease in severe cases somnolence, which

preceded delirium to some extent and then alternated with it, may deepen so

as to replace it to a great degree. The active delirium entirely ceases, and only
a low, muttering form remains. Finally the patient settles into a state of more

or less deep coma.

It is only in grave cases that such stupor ensues or that intelligence is so

M'holly lost that it becomes impossible to rouse the patient so that he will pro-
trude the tongue when requested. Profound stupor may, however, exist for

fully two or even three weeks, and then gradually clear up as the fever declines

and the case approaches convalescence. Coma vigil, a state in which the

patient, although in deep stupor, lies with the eyes open, fixed, and staring, is

much more rare in typhoid than in typhus fever. It indicates intense nervous

irritation combined with exhaustion, and is of grave omen. When it occurs

it is usually toward the close of fatal cases which have been marked by violent

nervous symptoms.
The organs of special sense present few disorders. Ringing and buzzing

in the ears are frequent in the early stages, and allusion has already been made

to the dulness of hearing frequently observed in the early days, and which is

apt to continue as a marked symptom. This deafness usually occurs in both

ears, and is due partly to a catarrlial condition of the Eustachian tubes and

partly to the blunted mental sense-perception. Deafness in one ear is apt to

be a more serious sympton. Vision is rarely affected. Sometimes there is

slight haziness, or there may even be double vision. There is at times decided

photophobia. Injection of the conjunctivse is rare. The pupils are usually

dilated, in contradistinction to the contracted pupils of typhus fever. The
dilatation develops in the latter part of the second week, and very often

accompanies delirium, though it may occur without it. Occasionally the

pupils are unequal, and after stupor comes on they may become much con-

tracted. Strabismus is sometimes seen.

Epistaxis is a common symptom, and is often one of the earliest ones,

though it may occur at any period in the disease. It may vary in amount
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from a few drops only, just sufficient to stain the handkerchief or the pillow,
to a haemorrhage of a profuse nature.

There is evidently a morbid condition of the nasal mucous membrane
which disposes to it, and which is aided by the altered crasis of the blood.

Even when no blood has escaped, the nails of the patient may show traces

of it. It thus has considerable diagnostic value. Although epistaxis occurs

occasionally in other infectious diseases, and is absent in some cases of typhoid

fever, it is incomparably more frequent in the latter affection than in any
other acute disease. It does not, as a rule, afford any relief to the symptoms
of the disease, and is, indeed, rarely free enough to affect the system, although
I have occasionally seen apparent temporary relief to severe headache and rest-

lessness from a free epistaxis in the early stages of the disease. On the other

hand, when there is already decided debility any considerable loss of blood

is to be dreaded. In hsemorrhagic cases epistaxis is one of the commonest

forms of bleeding, and even where there is no blood lost from any other

surface epistaxis may be so profuse and obstinate as to induce dangerous
or fatal exhaustion.

The sense of taste is often greatly impaired, owing both to the blunted

perception of taste and to the thick coating of the tongue.

Cutaneous hypersesthesia sometimes occurs, particularly in women and

children, but it is not seen as often as in typhus fever or cerebro-spinal fever.

It may be so severe that the slightest touch causes great suffering. It can

occur at any time during the attack. Its principal seat is the superficies of the

abdomen and the lower extremities. Cutaneous anaesthesia has been reported
in rare instances.

With the headache already mentioned there is at times violent pain extend-

ing down the spine. Tenderness over the spinous processes may be associated

with this. Pain in the extremities, particularly the legs, is of quite common

occurrence, especially at the commencement of the disease. Toward the close

of the first week, however, it subsides, and it is only in exceptional cases that

much pain is complained of in the later periods. As a rule, patients looking

back upon their attacks of typhoid fever do not speak of them as painful.

Tremulousness and weakness of the muscles, as seen in the hands, lips, and

tongue, are very often present. Most marked in the severer cases, they may
occur even in those patients whose mental faculties are entirely preserved.

They are commonest in the old and feeble and in the intemperate.

Clonic spasmodic movements are present only in the later periods of the

graver cases. Subsultus tendinum is one of the symptoms of this class, as is

also twitching of the face. The condition becomes most marked and nearly con-

stant when the low muttering delirium of the latter stages develops. Carpho-

logia is also one of the severer symptoms. In it the patient gropes in the

air after imaginary objects or picks at the bed-clothes as though to remove

something from them. Obstinate hiccough may be seen toward the last stages

of grave cases, or sometimes, indeed, as an early symptom. It is usually a

sign of evil omen. General convulsions are unusual, being chiefly met with

Vol. I.—6
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toward the end of grave cases, and oftener in children than in adults.

Recovery, however, may take place after them.

Rigidity of various groups of muscles is frequently seen in severe cases.

In some there are marked retraction and stiffness of the muscles of the neck,

and even of those of the spine. This may be as marked as in cerebro-spinal

fever, but does not, nevertheless, call for a description of a s|>ecial cerebro-

spinal type of typhoid fever. Sometimes spasmodic constriction of the

muscles of the pharynx prevents swallowing. Trismus, spasm of the glottis,

and rigidity of the extremities have also been reported. I have noted in some

cases an extreme degree of general muscular rigidity, with a fixed ecstatic

expression of face. This may be met with in cases of hysterical type, when

it bodes no special danger ; or, on the other hand, it may be seen toward the

close of fatal cases where there has been great nervous irritation in the earlier

stages.

According to Hughlings-Jackson and Money, the knee-jerk is never absent

in typhoid fever.

The Digestive Symptoms are numerous and of the greatest importance.

There is no other disease in which anorexia is more marked or persistent. It

is complained of during the initial stage, and lasts until convalescence begins.

Usually it is only an indifference to food and not an actual aversion, and it is

generally possible to administer a fair amount of nourishment, especially in

the form of milk or light broth which has no decided taste. In mild cases,

where there is an unusual retention of intelligence throughout the disease, I

have frequently observed continuance of more or less decided appetite. Thirst

is generally marked in the early stages, but later, when the mental faculties

are greatly obtunded, water is no longer asked for.

The tongue, as oftenest seen in typhoid fever, is enlarged and flabby, not

rarely tooth-marked around the edges, and with a whitish or yellowish coat.

The papillae are not especially prominent. The edges are generally unnaturally

red, and there often is a red triangular area near the tip. At about the middle or

end of the second week it may lose its coating entirely or in spots, and become

bright-red, dry, clean, glazed, and sometimes fiasured
;
but more frequently it

grows brownish, especially in the centre, and may finally become coated all

over with a thick, cracked, brownish crust which renders its protrusion very

difficult. Toward the beginning of convalescence it becomes gradually more

moist and the crust is slowly gotten rid of. It is not at all unusual, however,

in cases of moderate severity for the tongue to remain moist and only slightly

€oated throughout the whole course of the disease.

The viscidity of the secretion of the mouth causes it to dry and lie depos-

ited as sordes u|x>n the teeth and lips. This is particularly liable to occur

when the typhoid state is well developed, but is not at all characteristic of

typhoid fever alone. The lips are generally dry, and often crack and bleed

if picked. The gums rarely bleed. The pharynx is commonly the seat of

marked catarrhal irritation, and the mucous membrane is swollen and con-

gested and secretes a thick mucus. The tonsils may be enlarged at the same time.
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Nausea and vomiting sometimes occur, especially at the beginning, but are

not common, in my experience, unless excited by injudicious feeding or medi-

cation. Late in the disease vomiting is even more rare, except as the result of

peritonitis or of ulcer of the stomach. The morbid irritability of the stomach

is at times marked, and I have seen violent nervous symptoms, even convul-

sions, produced by minute amounts of solid food. Rarely vomiting is so per-

sistent that death may follow from exhaustion.

Tympanites is a very frequent symptom. Generally it does not develop
before the second week, but sometimes is seen earlier than this. It varies in

degree from slight meteorism to extreme distension, sufficient to interfere with

breathing and heart-action and to cause extreme distress. It is generally most

marked in severe cases, especially if diarrhoea be a prominent symptom, but it

may develop independently of this. It is due to the influence of the intestinal

ulceration paralyzing the peristaltic movements of the bowel, to the degenera-

tion of the muscular coat of the bowel, and to the production of gas from

decomposition of food and of the intestinal discharges. Tympanites once

developed is apt to persist, though often varying in degree upon different

days.

Abdominal pain and tenderness are very commonly observed. The pain

may be due, as stated, to abdominal distension or may be directly produced by
the ulceration of the bowel. Fugitive griping pains often occur among the

earliest symptoms. Tenderness on pressure is chiefly found in the right iliac

fossa, and is caused by the intestinal ulceration in this region. Nevertheless,

severe ulceration j|iy sometimes be present without producing tenderness.

Gurgling is dlBei elicited by pressure in the right iliac fossa, and is due to

the presence of gas and liquid in the lower part of the ileum. It may occur

in any disease accompanied by diarrhoea.

Diarrhoea must be considered one of the cardinal symptoms of typhoid

fever. It may be one of the early manifestations of the disease, perhaps

present even upon the first day of the onset, or possibly among the prodromes,

but it more frequently develops toward the end of the first week, and some-

times not until late in the disease. It may last for a few days or may persist

throughout the whole attack. Its severity varies greatly, the movements

numbering two to four daily as an average number, but in many cases reach-

ing ten or twelve or even more in the twenty-four hours. The evacuations

are rarely accompanied by pain, and tenesmus does not occur. Occasionally,

brief griping pains will precede each movement of the bowels, and I have

known the occurrence of frequent painful contractions of the rectum. The

gravity of the case is in direct proportion to the severity of the diarrhoea,

although two or three loose movements daily need cause no special uneasiness,

provided they be small and unattended with any symptoms of exhaustion.

Even in cases of decided severity, however, diarrhoea may be entirely

absent. In my own experience the bowels are more often quiet than is

generally taught ; and, indeed, constipation is not rarely present to such a

degree as to require attention. Even in such cases, however, the fact must



84 TYPHOID FEVER,

be borne in mind that the intestinal tract of every patient with typhoid fever

is in an irritable condition, and that drugs given to open the bowels act with

unusual activity.

The severity of the diarrhoea bears little proportion to the degree of the ulcer-

ation. A very extensive ulcerative process, followed by perforation or fatal

haemorrhage, may occur in cases in which there has been no diarrhoea or any
other abdominal symptom. In fact, the looseness of the bowels dei)ends rather

on the degree of catarrh, particularly of the large intestine, than upon the ulcera-

tion. In one case where death occurred after perforation the patient, who was

sixty-three years of age, had throughout such constipation that firm evacua-

tions were secured on alternate days by enemas.

The characteristic stools of typhoid fever are of a light ochre-yellow color,

thin, offensive, alkaline, and often ammoniacal. Their appearance often sug-

gests a comparison with thin pea-soup. On standing they separate into two

layers, the upper being thin and serous and containing albumin and soluble

salts, and the lower being a flaky sediment consisting of remnants of food,

blood-cells, epithelial debris, crystals of triple phosphates, and sometimes por-

tions of sloughing tissue. This characteristic appearance of the evacuations

is best seen after the middle of the second week. Before this the passages

are more apt to be brownish in color. Sometimes the stools are frothy or

pultaceous. Blood may be present in sufficient quantity to give them a

very dark-red or almost black color. In some cases the stools are passed

involuntarily.

Intestinal haemorrhage of some degree is a symptom Iten in from 3 to 7

per cent, of all cases, according to different estimates. It i^lways a cause of

anxiety, and may prove a symptom of the greatest gravity. It may vary in

amount from a few drops to a quantity sufficient to prove rapidly fatal. It

occurs oftenest between the close of the second week and the beginning of the

fourth week, but may be seen as early as the fifth or sixth day. The early

haemorrhage is due to intense congestion of the intestine or to disintegration

of blood within the ve&sels, and is usually, though not always, of small

amount. It appears sometimes to be the result of a haemorrhagic diathesis,

and is then accompanied by epistaxis and haematemesis. When due to dis-

organization of the blood it is apt to be combined with petechiae and bloody
urine. The bleeding later in the affection is produced by the opening of small

blood-vessels as a result of the intestinal sloughing.

Haemorrhage is most common in cases which have previously been severe

and in which diarrhoea has been marked. The blood is bright red if passed

at once, or dark and clotted or, [perhaps, tarry if retained for several days.

Sometimes extensive internal haemorrhage takes place, and death occurs with-

out blood having been voided at all. The symptoms of a large haemorrhage

usually come on unexjXKJtedly. They consist of a sensation of sinking and

faintness, great prostration, pallor, sudden reduction of temperature by several

degrees and even to below normal, feeble pulse, coldness of the extremities,

and a temporary improvement in the nervous symptoms. If death in collapse
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do not occur, the temperature rises again within twenty-four hours, with a

reappearance of the nervous symptoms as they existed before the accident.

Occasionally I have known a marked rise of temperature to precede by a

few hours the occurrence of haemorrhage. In one case under the care of Dr.

W. R. Batt, which was apparently doing well with a temperature not exceed-

ing 102° F., fever increased on the eighteenth day, and on the twentieth day
the temperature reached 105° F, Haemorrhage occurred first on the twenty-
first day, and within thirty-six hours there were six very large discharges of

blood. The temperature fell gradually to 97° F. This was followed by high
fever and the evidences of peritonitis. Convalescence was not completed until

the one hundred and fourth day. (See Fig. 5).

It is obviously necessary to recognize two different forms of haemorrhage in

typhoid fever which are of widely different gravity, because, while Graves and

Trousseau do not seem to have regarded it as a very dangerous symptom, many
observers have found it followed by death in a very large proportion of cases.

If the blqod passed be bright in color and small in amount, and if there be no

evidence of shock to the system nor any increasing distension of the abdomen

due to accumulation of blood and development of gases, there is ground for

hope that it has come from the large bowel as the result of a small follicular

ulceration. I have seen many such instances where any alarm at the occur-

rence of a haemorrhage of moderate amount has proved needless, since the

favorable course of the case was in no way disturbed by it. So, too, even

when the haemorrhages are large and repeated and have induced most alarm-

ing collapse, so
th|tf

life seems almost extinct, the case is not necessarily lost,

since reaction may be secured and recovery follow a cessation of the dis-

charges.
"*

Enlargement of the spleen is present in most cases. It begins at about

the middle of the first week, is greatest at about the end of the second week,

and diminishes during the third and fourth weeks. It is often very consider-

able, and the organ may even reach three times its natural size. The enlarged

spleen is smooth, not indurated, and is often slightly tender on pressure. It

can usually be detected by careful palpation below the margin of the ribs from

the earliest days of the disease. If, however, tympanitic distension develop, it

often becomes impossible to feel the spleen even though decidedly enlarged.

Increased area of splenic dulness can be demonstrated by percussion even

more constantly, and it is only where tympanites grows extreme that careful

light percussion fails to detect the enlarged organ.

Of the circulatory symptoms there is nothing characteristic in the heart-

sounds, except that as the disease advances in adynamic cases the quality of

the first sound changes and approaches that of the second sound, while a faint

systolic murmur may become audible. The true condition of the circulatory

strength of the patient can often thus be best determined by constantly watch-

ing the nature and alterations of the first sound. Palpitation of the heart may
result from the disturbance of the nervous system. In a case recently under

my observation there were daily paroxysms at almost the same hour, attended
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by pallor of the face and followed quickly by intense determination of blood

to the head and by orthopnoea.

The pulse is increased in frequency, and often in proportion to the elevation

of temperature. It ris^ in the evening with the temperature and falls in the

morning, but besides this it is subject to many variations from time to time,
and is readily modified by slight influences. Its rate is generally somewhere
between 100 and 120 per minute. A velocity above 120 indicates a decided

condition of cardiac weakness. It is not infrequent, however, to find the pulse
but little accelerated even when the temperature is high. This occurs more

often in typhoid fever than in any other of the infectious febrile diseases. On
the other hand, the pulse may be unduly frequent in mild cases when the

temperature is but little elevated. It is at first full in volume and very often

markedly dicrotic. This existence of dicrotism is particularly characteristic

of typhoid fever. As the disease advances and weakness grows greater the

frequency of the j)ulse increases. In severe cases it may often reach 140 or

150 a minute, and recovery yet ensue, though a rate as high as this renders

the prognosis very grave. At the same time it loses in force and becomes

compressible and small. If exhaustion progresses, it becomes yet faster, run-

ning and almost imperceptible. At the same time duskiness of the skin and

coldness of the extremities indicate the great weakness of the circulation.

This local coldness may exist even when the general temperature is high, and

constitutes a decided danger signal. Collapse may rapidly develop from this

condition. A sudden slowing and weakening of the pulse may also indicate

a tendency to collapse. In a case to which reference will be made more par-

ticularly the pulse fell in a lad of seventeen years to 28 for a period of three

or four hours, attended with subnormal temperature, 95° to 97° F., and with

respiration of from 6 to 8 per minute.

As the patient approaches convalescence the pulse diminishes in rapidity, and

after convalescence is established not infrequently becomes abnormally slow.

This post-typhoid bradycardia need excite no anxiety, even when, as I have

frequently observed, it continues during several weeks at a rate of 50 or 45.

Cases are met with where tiie pulse falls as low as 35. I have seen this con-

dition especially in hospital practice and in the cases of men of strong, muscu-

lar frame and phlegmatic tem])erament. Exertion will usually cause a marked

rise in the pulse-rate. Indeed, it is not rare to find persistent rapidity of pulse

continuing as the temperature falls, and even for some time after convalescence

is otherwise complete. This may be the result of mere cardiac irritability, or

may be caused by the slow disappearance of serious lesions of the cardiac mus-

cle. It occasionally happens that when these latter have been severe the

heart's action becomes so rapid and feeble on exertion as to necessitate long-

continued rest and care.

The blood shows little alteration in the early stages of typhoid fever, but

in the third week a decided diminution in the number of red blood-cells and

in the ])ercentage of hsemoglobin takes place. The number of leucocytes is

not materially affected, and this fact, as Osier has pointed out, may be of value
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in distinguishing the disease from septic and inflammatory processes in which

leucocytosis occurs.

The respiratory symptoms always demand close watching. Bronchitis is

nearly always present in greater or less degree, and varies remarkably from

time to time during the course of the case. Although it may be said in gen-

eral, therefore, tliat the rate of respiration advances with that of the pulse and

of the temperature, we must be prepared for many variations which have no

serious significance. Marked rapidity of breathing may sometimes be explained

by the encroachment on the thoracic area from displacement of the diaphragm,
due to tympanitic distension. Mere nervous influences may cause it also, and

I have occasionally seen severe paroxysms of dyspnoea without corresponding

disturbance of pulse in cases of the hysteroidal type. It is doubtless con-

nected in some cases with the changes in the cardiac and respirator}' mus-

cles. It is not rare to find the breathing at 36 or 40 when the pulse is not

above 85 or 95. Great rapidity of breathing may even be associated with

slow pulse, an extreme instance of which, noted by Murchison, showed the

respirations without discoverable pulmonary lesion to be 48, while the pulse

was at the same time only 42. Abnormal slowness of respiration is less com-

mon. I attended in consultation with Dr. Mecray of Camden, N. J., a case

in a lad of seventeen years, already referred to, where at the tenth day of a

relapse there occurretl on six successive days, beginning at midnight and last-

ing for three or four hours, an alarming fall in the respiration, as low as 6, 7,

or 8 in the minute, and at the same time a drop in the pulse to 28 or 30, and

in the temperature to 97° and even to 95|° F. Death was imminently imj^end-

ing, and was averted only by colossal doses of strychnine.

Analyses of the expired air have revealed nothing of importance save the

presence of ammonia in the later stages of some cases.

Auscultation may reveal scattered bronchial rales from the onset of the

case
; indeed, the physical signs of ))ronchitis may be so marked as to divert

attention from the constitutional nature of the disease. As a rule, however,

they increase as the fever advances. In the second week and later harshness

of respiratory murmur and sonorous, sibilant, and raucous rales may be ex-

pected, especially at the base posteriorly. Not rarely on turning the patient

on his side or raising him to a sitting posture there will be heard in this region

a fine, dry, crepitant expansion rale. This will disappear after a few breaths,

dispelling the momentary fear of incipient pneumonia. Percussion resonance

may be impaired slightly over the base, owing to imperfect expansion ;
but

distinct dulness appears only in case of pneumonia or pleurisy. Bronchial

catarrh and pulmonary congestion become so extensive and severe in some

cases of severe adynamic type, and prove so obstinate, that in view of the

attending irregular fever the fear of developing tuberculosis may be enter-

tained. Cough is a very irregular symptom. It is sometimes severe and

harassing in the early stages, but later may be comparatively slight, even

when examination of the chest shows marked catarrh and congestion.

The urine is usually diminished in quantity, high-colored, and of increased
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specijfic gravity in the earlier stages of the disease. The diminution may per-

sist until convalescence, or the urine may become light-colored and be excreted

in larger quantities about the end of the second week. As convalescence is

more nearly approached, and during it, the specific gravity falls very consid-

erably, the reaction is feebly acid or is alkaline, and a quantity of urine

decidedly greater than normal is passed. The amount of urea excreted is

increased in the early stages, and often throughout the attack. It is not

affected by the existence of diarrhoea, but may be reduced by the occurrence

of an inflammatory complication. It is frequently diminished during conva-

lescence. Uric acid is increased while the attack is in progress, but diminished

during convalescence, while the reverse is true of the chlorides. A febrile

albuminuria is very common, and, as will be seen later, the complication of

infectious nephritis is not rare. The diazo-reaction described by Ehrlich

depends upon the existence in the urine in typhoid fever of certain aromatic

bodies which are capable of producing definite color reactions with the diazo-

compounds. Ehrlich considered the reaction characteristic of typhoid fever.

It is true that it is very commonly present in this disease, but it may also fre-

quently be observed in tubercular meningitis and in some other conditions.

It is, for example, rarely absent in measles. To employ the test two solutions

are kept
—one a J per cent, solution of sodium nitrite, the other a ^ per cent,

solution of hydrochloric acid saturated with sulphanilic acid. Just before

using, 40 parts of the first are mixed with 1 part of the second. The hydro-

chloric acid acts upon the sodium nitrite and liberates nascent nitrous acid,

and this, acting upon the sulphanilic acid, produces diazo-benzene-sulphonic

acid. Equal parts of the mixture of the two solutions and of urine are now

thoroughly shaken in a test-tube and overlaid with ammonia. If the reaction

develops, a deep-red ring forms at the junction. The color varies from a car-

mine to a deep garnet. In normal urine the ring which forms has no tinge

of red.

In very severe cases of typhoid fever, with unconsciousness, the urine is

passed involuntarily. Retention of urine is often an early symptom and

demands catheterization. As soon as marked hebetude appears the region of

the bladder should be percussed daily, as partial retention may occur even

when there is occasional discharge from overflow.

Complications and Sequelae.—Many of the conditions already described

as symptoms or as pathological lesions might with equal propriety be considered

among the very numerous and varied complications and sequels of the disease.

Of the complications involving the dermal, muscular, and osseous systems,

bed-sores deserve first mention, as they are frequent and troublesome in

severe cases. They depend upon the imperfect nutrition of the skin, the

emaciation, the constant pressure over bony prominences, and, in the case of

the nates, the great difficulty in keeping the parts perfectly clean and dry.

Patients may die from the exhaustion caused by bed-sores after having sur-

vived the fever. The only way to avoid them is by daily careful examination

of all dependent parts and by the prompt adoption of preventive measures.
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Atrophic lines (lineae albicantes) may develop in the skin during convalescence,

especially in children and young adults. I agree with Bouchard that they are,

at least usually, the result of stretching due to the rapid growth after the fever

has ceased. A very similar condition was described by Wilkes as atrophic in

nature. Not infrequently abscesses of the skin, subcutaneous tissue, or mus-

cles form.

Herpes labialis is conspicuous by its absence. Its presence, in fact, offers

a strong presumption against the diagnosis of typhoid fever. It is to be borne

in mind, however, that it may sometimes occur in this disease, though with

nothing like the frequency with which it occurs in pneumonia, malaria, and

cerebro-spinal fever.

Temporary falling of the hair is a very common sequel, but permanent
baldness is rare. The new hair often lacks lustre at first. It occasionally

happens that curly hair has grown in cases in which it was previously straight,

but this condition need not be permanent.
The nails often exhibit transverse markings after recovery, indicating the

impairment of nutrition which existed during the attack.

Rupture of muscles, often followed by haemorrhage into them, occasionally

happens.

Periostitis of different bones, but especially of the tibia, is an occasional

sequel. It may subside or may go on to necrosis. Keen has collected the

records of 37 cases of necrosis of the tibia following typhoid fever. In a

series of cases I have observed obstinate periostitis of the sternum or of the

crests of the ilia, or in two instances, judging from the location of the pain and

from the effect of movement of the trunk, of the front of the spinal column.

Swelling and even suppuration of the joints are sometimes seen.

A tendency to grow stout, temporarily or permanently, is a not infrequent

sequel to typhoid fever. On the other hand, patients may remain permanently

leaner than before, and never regain robust strength.

Meningitis and cerebral haemorrhage have already been referred to in the

remarks on Morbid Anatomy as rare complications. It is essential to appre-

ciate, however, that the nervous symptoms of typhoid fever, though they may
be very grave, are seldom connected with any actual organic lesions of the mem-

branes or substance of the nerve-centres. When meningitis does occur, it may
result from suppuration in the temptiral bone, or it may be pysemic or tul)ercu-

lous in nature. It is not to be denied also that in rare instances a certain

degree of meningitis is set up as a part of the special typhoid lesions. The

nutrition of the brain and cord often suffers severely, however, from the pro-

longed fever, systemic infection, and sustained reflex irritation from the local

lesions.

Mental defects, varying from mere impairment of intellect to a high grade

of confusional insanity, may appear during convalescence. At times the

patient emerges from the fever with mental weakness and poor memory,
which persist for weeks or even for months. Or, again, when convalescence

seems to be advancing normally a true post-typhoid insanity develops. There
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are confusion of ideas and inability to recognize friends or familiar sights.

Hallucinations are not rare, and mild or even maniacal delirium may occur.

In the great majority of cases recovery follows, though the symptoms may be

alarming and obstinate.

Slowness of speech is at times present after typhoid fever, and temporary

aphasia may occur, especially in young children. In rare instances I have

known epileptic convulsions to follow, and hystero-epilepsy has also been

reported as a sequel.

The organs of special sense sometimes exhibit alterations. Otorrhcea is not

infrequent, especially in children. Sloughing of the cornea may rarely occur,

especially if coma vigil exist. Temporary blindness not depending upon this

has been observed.

Neuralgias and hyjieraesthesias of any kind are not common sequels.

Paralysis of different forms is seen as a complication or sequel. It gener-

ally does not develop until several weeks after convalescen(!e begins, although

it sometimes comes on during the height of the disease or even at its com-

mencement. It usually depends on a neuritis, and almost any nerve may
be attacked. The paralysis may be limited to a single nerve, or it may
assume a paraplegic or even hemiplegic form. Recovery generally ensues

after weeks or months. Some of these cases may be due to a poliomyelitis,

or a sudden hemiplegia may possibly in some instances be the result of a

thrombosis or an embolism.

Muscular tremor and chorea are occasional sequels.

Among the complications of the digestive system may sometimes be observed

ulceration of the tongue and of the mucous membrane of the cheeks. Cancrum

oris has been reported in a few cases, and aphthous stomatitis also, although it

is rare and is seen only in very debilitated conditions or in patients treated in

unhygienic surroundings. Alveolar abscess is liable to develop. Diphtheritic

inflammation of the pharynx and oesophagus is a dangerous complication not

rarely met with. Dysphagia may be due to this, to a paresis |f the muscles

of deglutition, to a cellulitis of the neck, or, especially in children, to pharyn-

geal hyperaesthesia.

Parotitis, usually unilateral and suppurative, is an occasional and danger-

ous complication. It generally begins during the third or fourth week, and is

seen, as a rule, only in severe cases. Both glands may be involved at once, or

first one and then the other. Suppuration is very apt to occur, in which

respect this secondary form of parotitis differs widely from mumps. Lieber-

meister states that parotitis has become much less common since the introduc-

tion of antipyretic methods.

Profuse gastric hsemorrhage, which may terminate fatally, has been observed,

as in a case reported by Weiss. Doubtless in this case the haemorrhage was

caused by gastric ulcer. Care must be taken not to confound with this the

vomiting of blood which has flowed down from the posterior nares. On
several occasions I have been greatly alarmed until the source of the haemor-

rhage was discovered.
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Dysentery, sometimes diphtheritic, occasionally exists as a complication or

sequel. Gangrene of the intestinal mucous membrane may even take place.

Jaundice only rarely complicates typhoid fever. It may result from a

catarrhal process or from parenchymatous changes in the liver which can

attain such a degree that the characteristic symptoms of acute yellow atrophy

appear. The liver is occasionally enlarged. Hepatic abscess is a rare sequel.

Diphtheritic or ulcerative processes may occur in the gall-bladder.

Perforation of the intestine by an ulcer is the most dangerous complication

which can arise. It occurs in about 2 to 3 per cent, of all cases. The 4680

cases tabulated by Fitz give a mortality from perforation somewhat higher

than this—viz. 6.58 per cent. The accident forms, according to Murchison,

about 11 per cent, of the causes of death in typhoid fever. In the 2000

Munich autopsies perforation constituted 5.7 per cent, of the causes of death.

It is very frequently preceded by haemorrhage. It takes place most often in

the severer cases, especially in those in w'hich other abdominal symptoms, as

diarrhoea and tympanites, have been marked. At the same time, must ever

be borne in mind the important fact that it sometimes occurs in the mildest

of cases which have exhibited no aMominal symptoms. Fitz found it much

more frequent in men than in women, and rarer in children than in adult life.

It is commonest toward the end of the second week and in the third and fourth

weeks, but it may occur later than this, and it has been met with as early as the

eighth day. There are numerous instances on record in which perforation has

taken place some weeks after convalescence had commenced, the patients being

out of bed and even at work. Among the immediate causes of the accident

may be mentioned the presence of hardened fsecal masses, undigested food,

excessive tympanites, severe vomiting, the increased peristalsis caused by

purgative medicines or by an enema, ascarides, straining at stool, sudden changes

in position. A perforation which occurs early in the attack is probably due to

the separation of a slough, while that which comes later is probably the result

of an extensi(^ of the ulcerative process to the visceral jieritoneum. The

opening through the intestine is generally small, with clean-cut edges, and the

slough may still be present and cover it, or may have entirely disap|>eared.

The symptoms attending perforation come on abruptly. They consist of very

severe abdominal pain, which develops in the right iliac fossa and rapidly

spreads over the whole abdomen, and of profound collapse, the latter evidenced

by feeble running pulse, cold sweat, subnormal temperature, feeble respiration,

great thirst, suppression of urine, and frequent vomiting. Death may take

place in a few hours. If it does not, the symptoms of acute diffuse peritonitis

soon set in, the abdomen l)ecoming more tympanitic and the liver dulness being

obliterated. The latter symptom constitutes a valuable diagnastic sign. The

abdomen grows excessively tender, the face wears an expression of intense STif-

fering, the legs are drawn up, and the temperature rises again. Death takes

place in two to four days, or sometimes after a longer time.

The opinion was formerly held that perforation was inevitably fatal, but

there is abundant evidence that recovery may occur in rare instances. Thus
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the perforation may at times produce only a localized peritonitis, terminating
in abscess, which may be discharged by the bowel or externally, and recovery

follow
;
or the bowel at the seat of a minute perforation may be so firmly

glued by an adhesive inflammation to the wall of the abdomen or to another

loop of intestine that little or no escape of intestinal contents can take place.

Peritonitis, local or diffuse, resulting from causes other than perforation,

may complicate typhoid fever. This may be produced by the spreading of

inflammation from the ulcerating mucous lining to the serous layer of the

intestine, without perforation existing ;
or it may be the result of the rupture

of a softened mesenteric gland or of the bursting into the peritoneum of an

abscess of the spleen, liver, gall-bladder, urinary bladder, or abdominal wall
;

or it may follow causes entirely independent of the febrile disease. I have

known death to occur from general peritonitis, with abundant purulent and

plastic exudation, as early as the tenth day, without perforation and without

any evidence to connect its origin with any particular ulcer in the intestine.

Venous thrombosis is the most frequent complication from the side of the

circulatory system. It is oftenest met with in the femoral vein, where it is

of very common occurrence, producing oedema and pain. It happens much

oftener in the left leg than in the right, possibly due to the fact that the left

iliac vein is crossed and pressed upon by the right iliac artery ;
not rarely the

other leg is subsequently affected. It may be a complication, but is oftener a

sequel, coming on after convalescence seems established. Its onset is marked

by pain in the groin or thigh or calf. There is tenderness on pressure along

the femoral vein, which can soon be felt to be swollen or hard. Pain is also

complained of if pressure be made upon the calf. The swelling of the leg

which follows is often considerable, and is more elastic and pits less readily

than in ordinary oedema. It indicates that the lymph-channels, as well as the

vein, are involved. The leg is heavy and entirely powerless. Irregular fever

of moderate grade is kept up for some days, and may at first cause apprehen-

sion of a relapse. Recovery nearly always takes place, owing to the late

])eriod in the case when this sequel occurs. Convalescence is, however, pro-

tracted
;
the swelling subsides gradually as the collateral circulation is estab-

lished, but some slight enlargement of the affected leg may remain per-

manently. In very rare instances the thrombus may become dislodged and

be carried to the heart with fatal result, or septicaemia may ensue upon suppu-
rative softening of the clot.

Obliteration of the larger or smaller arteries by embolism or thrombosis is

an infrequent complication. Gangrene of the part from which the blood is

cut off naturally follows. Arteries supplying any of the skeletal or visceral

portions of the body may be involved, but the femoral artery is the one in

which the condition most frequently develops.

Pericarditis and endocarditis are unusual complications, while myocarditis,

with consequent dilatation of the cavities, is more frequent. Valvular disease

is a rare sequel. Graves' disease has also been known to develop. A post-

typhoid ansemia is occasionally observed, and the diminution of the percentage
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of red blood-cells and of hsemoglobin may be very great. Ollivier reports

the development of chlorosis as among the sequels. The disease may be

complicated by the htemorrhagic diathesis, though this tendency to bleed may
exist only under the influence of and during the disease. This condition is

not very rare, and the hsemorrhage may occur as petechise or as excessive epis-

taxis, or may take place from the gums, the stomach, or the kidneys.

Spontaneous rupture of the spleen is a very rare complication of typhoid
fever. A more common, though still unusual, accident is the softening and

rupture of a splenic infarct. Mention has already been made of the great

enlargement of the mesenteric glands which sometimes takes place, and may
lead to abscess. The other lymphatic glands are rarely involved.

In the domain of the respiratory system it may be noted that, although
redness and swelling of the nasal mucous membrane are common during the

disease, coryza is a rare sequel. Necrosis of the cartilages of the nose is also

occasionally, but rarely, observed.

Laryngitis sometimes exists either as a complication or as a sequel. Laryn-

geal ulceration or perichondritis may develop, though this is generally con-

sidered rare. Qixlema of the glottis is apt to be produced by the laryngeal

implication, though it may occur independently of it. Holscher reports trache-

otomy done 15 times for perichondritis in 2000 fatal cases of typhoid fever.

Bronchitis has been described among the symptoms. Both lobular pneu-
monia and collapse of portions of the lung may be consecutive to it.

Lobar pneumonia is a common complication. It occasionally develops

early, even as an initial symptom, and in such cases the diagnosis of primary

pneumonia might easily be wrongly made. (See Varieties of Typhoid Fever.)

Much more frequently pneumonia develops in the second or. third week, or

even after convalescence has commenced. It is generally unattended by rusty

expectoration or increase of cough, and may readily be overlooked. The tem-

perature curve is apt to be highly irregular. In a fatal case which I saw in

consultation with Dr. W. H. Warder, where pneumonia occurred from expo-

sure in early convalescence, the temperature gradually rose for several days,

and then assumed a paroxysmal type, with morning fall to 99° and evening

rise to 106° for three days before death.

Pulmonary oedema and hypostatic congestion of the lungs are of very fre-

quent occurrence in the later stages of the disease. They result from failure

of the circulation and the constant recumbent position of the patient. Haem-

orrhagic infarct sometimes develops, and gangrene or abscess may result from

this or from lobular or lobar pneumonia.

Pleurisy with effusion is a serious but rather rare occurrence. When it

arises acutely during the course of the disease it may be sero-plastic and ter-

minate in gradual absorption, but when it develops slowly as a sequel it is

nearly always purulent. The accompanying chart (see Fig. 7) of the tem-

perature in the case referred to on page QQ is interesting as illustrating the

extreme irregularities introduced by the occurrence of serious complications.

Pneumothorax is a rare complication, and haemoptysis is occasionally seen.
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Acute miliary tuberculosis may be developed during or after typhoid fever.

This, however, must be of extremely rare occurrence, and it is not improbable
that some of the reported cases were errors of diagnosis by which tuberculosis

was regarded as typhoid. The general opinion that persons recovering from

typhoid are particularly liable to develop phthisis does not seem supported by
adequate evidence.

Febrile albuminuria without casts is common in typhoid, as already stated,

and does not materially add to the gravity of the case. Acute nephritis may
develop, however, at the beginning or during the course of the disease, when
the urine becomes scanty and contains albumin, casts, epithelium, or blood.

The affection is a severe one, and the patient may die of uraemia. Undoubt-

edly, the typical typhoid state is often induced in part by this renal com-

plication. The nephritis which comes on as a sequel after convalescence

has commenced is attended by oedema and the usual symptoms of acute

Bright's disease. It is often followed by recovery. Sugar in minute amount
is occasionally found in the urine during the course of the fever, and diabetes

apparently occurs as a rare sequel. Haematuria is a rare complication, and
indicates a dangerous haemorrhagic tendency.

Vesical catarrh is not infrequent, especially after cases where retention of

urine was present and required catheterization. It may be slight or severe,

transitory or obstinate and troublesome. More rarely pyelitis follows typhoid

fever, and may even be attended with ulceration and membranous exudation.

Among other rare sequels may be mentioned orchitis, inflammation of the

ovaries, and gangrene of the genitals, which latter may occur in both sexes.

Menstruation is often irregular during the attack. It may occur prema-

turely and be profuse, or it may fail to appear. Amenorrhoea, lasting several

months, is a frequent sequel.

Pregnancy may possibly give some degree of immunity from typhoid fever,

but does not protect absolutely, as was formerly supposed. Abortion is very

apt to take place, especially if the disease be contracted in the first half of

pregnancy. It occurs oft«nest during the later periods of the disease.

The existence of typhoid fever does not protect the system from possible
invasion by other infections. Erysipelas may develop during the height of

the disease, or more frequently as a sequel, but its occurrence is rare. Scar-

latina has been repeatedly observed in those suffering with typhoid fever, and

there are other reported instances in which the reverse has occurred. In fact,

Murchison believes that scarlatina predisposes to the development of typhoid
fever. It must not be forgotten that an erythema may appear early in typhoid
and lead to error in diagnosis. Rubeola, variola, vaccinia, influenza, typhus

fever, and pertussis may present themselves in combination with typhoid fever.

Karlinsky reports a case complicated by anthrax. Diphtheria has been re-

peatedly observed in combination with typhoid fever, especially in children.

Malarial-typhoid {Typho-malarial) Fever.—The term "typho-malarial

fever," first proposed by Woodward, is misleading and should be abandoned.

It has been forced to designate two distinct classes of diseases, to neither of
Vol. I.—7
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which it is strictly appropriate. The first class consists of cases of severe mala-

rial fever of the remittent type, in which the patient passes into a typhoid state.

To these cases the term "
typhoid remittent

"
is properly applicable, just as we

say typhoid pneumonia or typhoid dysentery in the corresponding form of

these diseases. The second class is a true combination in the system of the

poisons of malarial and typhoid fevei-s, and this type of disease can be cor-

rectly styled
" malarial typhoid." There is abundant evidence, Iwth clinical

and pathological, to show that this combination of the two diseases can exist,

although it is doubtless true that most of the reported cases of so-called typho-
malarial fever, bilious remittent fever, mountain fever, etc. were either purely
malarial or purely typhoid in nature, but with some anomalous features, such

as have already been described.

The symptoms of the combination of malarial and typhoid fevers are vari-

able, depending upon which disease predominates. The attack is apt to l)egin

as an intermittent fever, the paroxysms constantly growing more intense and

prolonged, and the fever thus gradually approaching a continuous type. The
remissions or intermissions are great, sudden, irregular, and attended by pro-

fuse sweating and decided adynamia. The evening elevations of temperature
are more pronounced than in ordinary typhoid fever, and the headache is

apt to be intense, while hebetude and delirium are usually less marked.

Gastric and hepatic derangements are common, and there is painful enlarge-

ment of the liver and spleen. Quinine has no specific effect uj)on the di.>^ease.

Microscopic examination of the blood should show the presence of the malarial

organisms.

Varieties of Typhoid Fever.—Typhoid fever may exhibit variations

either in its mode of onset or in the fully-develo}>ed disease. These may con-

sist in the exaggeration of certain symptoms, or in a tendency to involvement

of certain organs to an unusual degree, or in peculiarities in the general cha-

racter or severity of the disease as a whole. The disorder is so complex that

very many forms have been describetl. There may, in the first place, be

decided variations in the mode of attack.

In the onset, with marked nervous symptoms headache may early be exceed-

ingly severe and resist all treatment. In some cases this is combinetl with

stiffness of the neck, retraction of the head, photophobia, muscular twitching

or even convulsions; and under such circumstances the disease is likely to be

mistaken for meningitis.

In the onset rvith marked pulmonary symptoms bronchitis may be the first

symptom noticed, and for several days the case may be regarded simply as one

of severe bronchial catarrh. Occasionally the disejise begins with chill and

the symptoms of croupous j)neumonia, and there may be nothing which justi-

fies the diagnosis of any other disease than this until afler a week or more,

when the failure of the crisis to occur, the development of rose-colored spots

and of intestinal symptoms, and the general typhoid condition of the patient may
show that the pneumonia was but an early complication of a general infectious

disease. In some cases, indeed, it may remain throughout impossible to deter-
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mine whether we have to do with a typhoid pneumonia—^i. e. with a pneu-
monia with typhoid symptoms—or with a true typhoid fever with initial and

predominating pneumonic symptoms and localization.

Much less frequently similar doubt may be caused by the early and intense

development of pleurisy at the onset of typhoid fever. The terms "
pneumo-

typhoid
" and "

pleuro-typhoid
" have been used to indicate such cases, and

the name "
laryngo-typhoid

"
is given by Schuster to the even more rare cases

where the onset of typhoid fever is masked by the great prominence of an

initial laryngeal complication. The advantage of these special terms seems

very doubtful.

In the onset with marked gcistro-irdestinal symptoms vomiting and diarrhoea

may occur so early and be so resistant to treatment that the disease simulates

corrosive poisoning. Chomel, indeed, must have met with epidemics present-

ing a large proportion of such cases, since he claimed that this was the most

frequent mode of attack. In some instances jaundice has also been present,

and such cases are not rarely regarded as bilious remittent fever.

In the onset with marked renal symptoms the condition of the urine and the

other symptoms at first so closely resemble those of acute Bright's disease that

there may even be danger of regarding these cases as instances of primary

nephritis.

This early prominence of certain symptoms may disappear soon, or may
continue into the fully-developed attack, thus determining the later type of the

disease also.

Apart from the early predominance of one class of symptoms, variation of

the whole course of the disease may constitute certain definite forms.

In the abortive form the attack begins often rather suddenly with chilliness.

By the third or fourth day the temperature reaches 103° to 104° F. All the

characteristic evidences of the disease are present: the spleen is enlarged and

the gastric symptoms are often well marked. In my own experience diarrhoea

and tympanites are less pronounced. The rose spots may develop early,

even by the second to the fifth day, but it is always to be considered whether

several days of unobserved indisposition have not preceded the apparent onset.

Between the seventh and the fourteenth days all the symptoms rapidly

improve. The temperature falls by rapid lysis, or a genuine crisis with

copious perspiration may occur. (See Fig. 8.) Convalescence is rapid.

According to Chantemesse, fresh crops of eruption may develop even after

the fall of temperature, indicating that, although the fever has gone, the

infectious process is not necessarily ended, so that watchful and rigid care

should be enforced for some time longer.

It is obvious that the diagnosis of such attacks must rest chiefly on the

detection of the characteristic eruption. No good reason appears why the

abortive form should be less frequent in this country than elsewhere. It is

not improbable tliat in many cases the course of the disease is really longer by
several days than would appear, both by the existence of almost latent symp-
toms before the onset and by the persistence for some days of the infectious
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process after the disappearance of the fever. Upon the whole, I incline to

think that abortive typhoid fever is more common in America than is gener-

ally admittwl. A more critical study should be made of each acute febrile

case, and a lesson of greater caution in treatment he learned. The i>eculiarities

of these abortive cases may depend upon a modified virulence of the virus, or

more probably upon a greater resistance on the part of the tissues and system,
with comparatively slight intestinal lesions and secondary fever.

The mild form of typhoid is of more importance on account of its frequent
occurrence. As a rule, the course and duration correspond to those of the ordi-

nary type, save that all the symptoms are on a subdued and moderate scale.

Naturally, a considerable proportion of the short abortive cases above described

are also included under this heading. The onset is usually gradual, though
sometimes quite severe initial symptoms speedily subside and give place to a

mild type of the fever. The temperature shows but moderate daily variation,

and its maximum should not exceed 101° or 102° F., though a few brief rises

to 103° or 104° F, may occur. The general condition of the patient is excel-

lent, and the nervous, pulmonary, and alxloniinal symptoms are especially

mild. Epistaxis often occurs, the spleen is enlarged, and the eruption appears
as usual, and is almost as likely to be abundant as in more severe cases. Were
it not for these characteristic symptoms, the case might be regarded as one

of simple continued fever.

It must never be forgotten that even in cases of such mild tyjje there

is danger of the sudden development of serious complications. Profuse in-

testinal haemorrhage, or even perforation, may occur when all the previous

symptoms have been of such slight grade as scarcely to warrant the least

anxiety.

Sporadic cases are more apt to be mild than those which form part of a

decided local outbreak. It happens, however, that in some seasons, even

when the disease is highly prevalent, a large proportion of all the cases

assume this mild and favorable type. While, therefore, in individual

instances the type may depend upon want of susceptibility, there must be

at times associated a virus of less than usual energy. I would here repeat

the caution that no small number of anomalous febrile disturbances might

be found on careful study to be, in fact, typhoid fever of very mild or

abortive form.

Closely associated with the preceding varieties is what is often described as

the afebrile form. A severe epidemic of this nature occurred in the German

army besieging Paris in 1870. The rase-colored spots were abundant, there

were great jirostration, slight abdominal symptoms, and violent delirium alter-

nating with stupor. Though in some instances there was an elevation of tem-

perature lasting not more than two weeks, in many others the temperature was

normal, or even subnormal. All the eases which died exhibited the charac-

teristic lesions.

Afebrile typhoid of a much less severe form is reported by Liebermeister

as of frequent occurrence in Basle. The patients suffered from lassitude,
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depression, headache, pains throughout the body, loss of appetite, coated

and swollen tongue, slow pulse, constipation or diarrhoea, and, in many cases,

enlargement of the spleen and rose-colored spots. They were often confined

to bed for four weeks or longer ; yet in most cases no elevation of tempera-
ture whatever was detected during the course of the attack. In some instances

a fever of 100.5° F. was occasionally noted. In the afebrile cases which I

have seen the type of the disease has been mild, and there has been a subnor-

mal temperature at some period of each twenty-four hours, so that the diurnal

variation was unduly great.

The latent or ambulatory form of typhoid fever, or "
walking typhoid,"

is only a variety of the mild form of the disease. It is marked by an

absence, during the early stages at least, of the decided sense of debility

which leads the patient in ordinary cases to retire to bed soon after the inva-

sion. In this form it is not unusual to find the patient walking about, or

even attempting to pursue his occupation, until well into the second week.

This may be the case although considerable fever, abundant eruption, and

some diarrhoea may be present. Cases of this type are met with most com-

monly among the working-classes, and especially among males of phlegmatic

temperament. I have, however, seen not a few instances among women en-

gaged in domestic service. There is an almost total absence of nervous symp-

toms, and this, joined with the fact that such persons are rarely accustomed to

note carefully or to attend promptly to slight disturbances of health, may
help to explain the marked peculiarity of these cases. They are more gen-

erally met with in hospital practice; and it is a familiar thing in every large

dispensary service to find patients applying with complaints of diarrhoea or

cramps or dyspepsia who on examination are found to have a temperature
of 102° or 103° F., with characteristic eruption, enlarged spleen, and bronchial

catarrh. These patients, when put to bed, often dev^elop symptoms of a more

severe type, especially if they have travelled far. Sudden delirium, pro-

fuse intestinal hsemorrhage, or even perforation of the intestine, may be the

first indication of the serious nature of the illness. I have known several

cases in which the first complaint made by the patient was only after intestinal

perforation had occurred, and when, after death in the course of twenty-four
or forty-eight hours, examination showed advanced lesions corresponding to at

least the condition at the close of the second week. The evil results which

follow mental or bodily effort during the early days of typhoid fever are

often conspicuously seen in these cases. It is probable that were rest and

suitable care secured at the onset they would habitually run a mild course.

The grave forms of the disease may be characterized by the severity of the

symptoms in general, dependent upon the intensity of the poison, or may be

marked by the severity of certain groups of symptoms which attain an

intensity sufficient to warrant their classification as complications. Where

certain symptoms are thus especially prominent during the attack, the disease

may be again divided into a variety of other minor forms, depending upon
the nature of the prominently dangerous symptoms. A too minute sub-
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division, however, only complicates the subject, and but a few varieties

will therefore be briefly referred to.

The disease in the early stages of the grave form may exhibit no specially

alarming features, the serious as])ect of the case developing during the second

week. On the other hand, the symptoms may from the beginning be espe-

cially urgent and violent. In most grave cases the fever runs very high

and is attended by severe nervous symptoms. Delirium is active and con-

tinuous, and sleep is secured with difficulty, or there may be an early tend-

ency to deep stupor. When delirium is marked, and with great muscular

twitching or even convulsions, the ataxic or cerebrospinal form is sjx)ken of.

Where prostration begins early and is intense, and is accorapanietl by great

rapidity of the pulse, the adynamic form is present. The Jujemorrhagic form

—a very grave one—exhibits a special tendency to the occurrence of haemor-

rhage from the various mucous membranes and into the subcutaneous cellular

tissue, and indicates serious alteration of the blood.

In some grave cases the nervous system may be comparatively unaffected,

while alarming abdominal symptoms appear, such as extreme distension or

profuse and uncontrollable diarrhoea {abdominal form). In still other cases

the respiratory symptoms are very pronounced from the start {thoracic form),

and the intense bronchial congestion and catarrh pass into pneumonia with

rapidly-failing heart-power; or the disease may begin with pneumonia, as

already stated.

A variety of grave typhoid fever has been described as the renal form.

In this, already referred to in discussing the variations in onset, the urine early

exhibits albumin, blood, and casts. Cases have been observed which simulate

acute nephritis, and in one instance reported by Thue even the autopsy did not

render the diagnosis certain until a bacteriological examination had been made.

Other forms of typhoid fever, described by some writers, are the gastric or

bilious ; the mucous, some cases of which are probably identical with the last,

while others are to be classed under abortive typhoid ; spleno-typhoid, in which

the spleen is greatly enlarged and the symptoms closely resemble those of

relapsing fever; and the sudoral form, characterized by profuse sweating,

particularly at such periods in the day that the probability of the disease

being malarial is suggested.

Finally, there is what may be called the malignant form of typhoid fever,

called also the septiccemic form. The quality of malignancy does not exhibit

itself in this disease nearly so often as in some other infectious diseases, such

as typhus, scarlet, and cerebro-spinal fevers. In severe local outbreaks of the

disease, however, there may be a small pro]x>rtion of cases which, from the

very outset, are of a malignant character. The onset is violent, the fever

rapidly rising to a high point and differing widely in this res|)ect from the

ordinary mode of development ; symptoms of profound nervous disturbance,

such as stu|K)r, active delirium, or even convulsions, make their ap])earance

early ;
the mouth and tongue quickly become coated with copious dark sordes

;

there is deep discoloration of the skin, forming at dependent parts, especially
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where pressure is exerted, and marked hypostatic congestion of the kings

occurs. If life be prolonged until the appearance of the -eruption, the spots

may be unusually dark and petechise may develop. Such cases are generally

fatal, and it is not uncommon for death to occur by the seventh or tenth

day or even earlier.

It is important to observe, before leaving the sulyect, the influence of the

period of life in determining the whole course of the disease.

Typhoid fever in infants and children formerly passed under the name of

infantile remittent fever, on account of the erroneous belief that typhoid fever

did not occur at so early an age. So far from this being the truth, the disease

is very common in early life, though it is usually less severe and often of

shorter duration. The temperature generally rises more rapidly and is more

apt to assume a remittent type, and to fall by crisis. The eruption is often

absent or slight, and epistaxis is rare. The pulse is more rapid, but not so

dicrotic. Intestinal symptoms are wanting or slight, but vomiting is common,
at least at the outset of the disease. Bronchitis is frequent, though catarrhal

pneumonia is not a common complication. Nervous symptoms are variable :

in some cases convulsions occur at the onset or may be developed by an indis-

cretion in diet or treatment, and delirium and stupor are marked. In other

instances there is even but little hebetude throughout. Intestinal haemorrhage

or perforation is rare. I have, however, met with fatal general peritonitis

without perforation in a child of five years. The mortality is, upon the whole,

very small.

Typhoid fever in advanced life or after the age of fifty 'years
becomes much

more serious than at earlier periods. The onset is often insidious. The

fever does not run high as a rule, but is prolongetl, and during convalescence

the temperature is liable to fall below normal, with a tendency to collapse.

The eruj)tion is less constant, as are also epistaxis and severe diarrhoea. The

nervous symptoms assume the adynamic and ataxic types. Violent delirium

is uncommon, but great prostration, tremor and subsultus, increasing dulness

and stupor, retention of urine or involutary evacuations, are frequent. The

tongue grows dry, hard, and brown, and it often becomes very difficult to

nourish the patient. Hypostatic pneumonia and nephritis are frequent com-

plications. It is often difficult to decide whether the case be actually one of

typhoid fever or of pneumonia of a low grade with typhoid symptoms ;
of

cerebral thrombosis or meningitis with development of similar symptoms ;
or

of uraemia.

Relapse and Recurrence.—The term "
relapse

"
is employed to designate

a renewal and repetition of a morbid process occurring before health is re-estab-

lished after the primary attack. It is to be clearly distinguished, therefore,

on the one hand, from any mere sequel or accidental affi^ction arising during

convalescence, and, on the other, from a recurrence, which is a true second

attack of the disease, separated from the original attack by a more or less con-

siderable period of health.

One of the most remarkable features of typhoid fever is the frequency with
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whicli a relapse of the disease occurs. It is difficult to determine in what pro-

portion of cases tiiis takes })lace. Murchison estimated it at as low as 3 i>er

cent.
;
Gerhardt noted relapse in 6.3 per cent, of 4000 cases

;
Jaccoud and

Schmidt found it in about 9 per cent, of their cases. It is evident that the

tendency to relapse varies in different seasons and localities, so that the pro-

portion may be as low as 1 per cent, or as high as 10 per cent, or 15 |X'r cent.,

or even more.

It has already been seen that during the convalescence of typhoid fever

sudden and brief elevations of temperature are likely to follow fatigue, excite-

ment, or errors in diet. These are styled recrudescences. Anxiety is always
felt when this takes place, lest it may be the beginning of a relapse, but the

subsidence of the fever in a day or two allays alarm. So also fever attends

some of the sequels which appear during convalescence, such as phlebitis or

periostitis. A good example of this is seen in Fig. 6, where the second

febrile period was connected with phlebitis. It would have Ix'en easy to

overlook its true nature, and it is not improbable that many so-called

relapses are really due to undiscovered sequelae.

Relapses occur most frequently in the second or third week of convales-

cence, after an absence of fever for several days (one to twenty) ;
but they may

develop before the patient has become entirely apyretic, thus explaining some

of the long-continued cases of typhoid fever.

To constitute a true relapse there should be an absence of all irritative se-

quelae adequate to explain the fever; the elevation of temperature should pre-

sent more or less clearly the step-like mode of ascent which marks the original

onset ; enlargement of the spleen should recur, and eruption may reappear.

It is, indeed, true that the prodromal stage is usually wanting in relapses, and

the temperature is apt to mount more rapidly and by longer steps than in

primary attacks. So also the eruption appears at an earlier date, often being

visible on the third or fourth day of the fever. I am inclined to think that

the eruption is about as frequent, but apt to be less abundant, in relapses as

in primary attacks. I have, however, seen it much more copious.

The fever curve in relapses is even more variable as to range and duration

than in primary attacks. In general, there may be some correspondence

between them in individual cases, but more commonly the fever neither runs

so high nor so long as at first. It is not unusual for it to terminate by lysis

at the end of from ten to fourteen days, tiiough it may be even shorter, or in

some cases may persist three full weeks. Nervous symptoms, esjiecially head-

ache, delirium, and tremor, often recur, and may api)ear early. Abdominal

symptoms are ustially less marked.

Upon the whole, relapses are less severe than the primary attacks. There

is, however, no reliable rule in regard to this jwint, and I have seen cases

in which the original attack was mild, but the relapse violent and fatal.

Murchison states that of the 53 instances of relapse observed by him, one-third

were more severe than the primary attack. The dangers of the relapse are

the same as those of original attack, but less in degree as r^ards diarrhoea.
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haemorrhage, and perforation, while there is added risk of exhaustion, due to

the already weakened state of the patient.

In rare instances a second or even a third relapse may occur after successive

periods of apparent convalescence, so that the entire process may occupy months.

These later relapses are, as a rule, but not invariably, milder and shorter in

their turn than either the primary attack or the first relapse.

Hutchinson reports a case in which the third relapse occurred nearly four

months after the patient was first taken ill
; Chantemessc, one in which the

whole course of the disease thus extended through five months
;
and I have

attended a patient for one hundred and twenty days through a severe primary
attack and three equally severe relajises to full recovery. In the bodies of

those who have died in a relapse the intestine exhibits two sets of lesions—
those of the first attack in process of cicatrization, together with fresh ulcers

of the second attack, although these latter are less numerous and are situated

higher in the ileum.

The cause of relapse is clearly a reinvasiou of the blood by the bacilli.

What, however, occasions the reinvasion is not understood. It has been sup-

posed that a reinfection from without the body may be at fault, but this theory

is certainly not tenable in more than a small proportion of cases. Doubtless the

reinfection is more commonly from within by bacilli which have been thrown

oif in the sloughs from the ulcers, or, more probably, by those which have

been deposited in foci somewhere in the internal organs. It is important to

emphasize the fact that statistics have shown conclusively that relapses are no

more frequent in cases which have been treated by cold baths after the method

of Brand.

Recurrences or Subsequent Attacks.—The immunity afforded to the sys-

tem by passing through an attack of typhoid fever is usually complete and

lasting. Subsequent attacks do, however, occur, although rarely. A study

of 600 cases made by Eichhorst showed the occurrence of a second attack 28

times, or in 4.7 per cent. A few instances of even three or four attacks in one

person were included in the series of cases. I have attended several patients

through two characteristic attacks of typhoid fever, and have had more than

one apparently reliable account given me of three distinct attacks at inter-

vals of several years. According to general observation, second attacks of

typhoid are more comrtion in men than in women, and are milder in type

than the original one.

Diagnosis.—The whole question of the diagnosis of typhoid fever should

be dominated by the view that this disease is much more likely to exist and

to be overlooked than that other affections should be mistaken for it
;
and

further, that in doubtful cases, whatever may be their nature, the patient will

usually benefit by receiving from the beginning of his sickness the rigid care

and treatment appropriate if it should prove to be typhoid.

After the first week of the disease the diagnosis becomes easy in typical

cases. In this first week, however, and even after it in atypical cases, it may
be very difficult. Still, a diagnosis possessing a high degree of probability
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can usually be made early in the affection. The progressive lassitude, dulness,

headache, anorexia, and gradually increasing fever with marked morning

remissions, render the case very suspicious, especially if these symptoms are

combined with epistaxis, diarrhoea, and enlargement of the spleen. If after

the fever has lasted a week lenticular spots develop, the diagnosis becomes cer-

tain. Even without their presence, however, the continuance of fever of more

or less characteristic type, the hebetude and developing nervous symptoms,
the diarrhoea and abdominal distension, the epistaxis and bronchial catarrh,

strongly confirm our suspicions, and, in the absence of any other demonstrable

infection or local lesion to explain the symptoms, justify a working diagnosis

of typhoid fever.

More difficult to recognize are the atypical cases which begin with or

early develop an intense localization of the disease in certain organs. It has

already been shown that typhoid fever in which the initial localization is in

the lungs may closely simulate a primary pneumonia. In both conditions

the c"erebral symptoms may be marked, the fever may rise rapidly, and albu-

minuria may be present. In typhoid, however, the gravity of the general

symptoms soon seems out of proportion to the extent of the local lesion
;
the

spleen is more decidedly enlarged ; epistaxis is more common, as is also bron-

chial catarrh on the side unaffected with pneumonia ;
abdominal distension and

diarrhoea are more pronounced, and later the appearance of rose six)ts and the

absence of herpes, and the failure of crisis to occur on the twelfth or fourteenth

day, serve to establish the diagnosis.

The insidious development of pneumonia during the course of typhoid

fever will often be overlooked unless daily examination of the chest be made

systematically. It must be borne in mind, also, that when in the course of

pneumonia, and especially in elderly people, the typhoid state ensues, there

mav be developed a group of symptoms indistinguishable from those of

typhoid fever save by the absence of eruption and by the history of the

case.

Typhoid fever beginning with marked nervous symptoms may readily be

mistaken for cerebrospinal fever. Such cases present rapid rise of tempera-

ture to a high point, severe headache and delirium, stiffness of the muscles of

the neck and retraction of the head, muscular twitching, and even some degree

of general muscular rigidity and soreness. The suggestion of meningitis

may indeed be so forcible that a differential diagnosis is impossible for

several days. Attention may be drawn to the following jwints: that in

cerebro-sj)inal fever the onset is usually even more abrupt, the pain in the

head more intense, and the stiffness of the neck and retraction of the head

earlier and more marked
;
that vomiting is more common, while the abdomen

is apt to be retracte<l and the bowels constipated ;
that the nervous symptoms

persist and progress, instead of yielding, as those in typhoid may in some

degree, to suitable treatment
;
that epistaxis is wanting and enlargement of

the spleen less constant and marked, while herjies is very common. Of course

the diagnosis between ordinary cases of these two diseases gives no difficulty,
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and the above remarks apply only to the cerebro-spinal type of typhoid
fever.

Simple continued fever may greatly resemble mild cases of typhoid fever.

It is common to meet with patients who exhibit for a week or more a fever

of continued type for which no satisfactory cause can be discovered, and the

exact nature of which must often remain in doubt, even after convalescence.

The more abrupt onset, the absence of characteristic temperature curve or

eruption, the* comparative infrequency of marked nervous or abdominal symp-
toms, of epistaxis, or of splenic enlargement, tend to exclude typhoid fever

in the diagnosis.

Typhus fever is usually distinguished with ease from typhoid. Confusion

may arise in rare instances, either from the presence of a profuse, dark-colored

eruption in the latter disease, or the occurrence of diarrhoea in the former. As
a rule, the character of the eruption will satisfactorily distinguish the two affec-

tions. That of typhus often appears as early as the fourth day, is copious, and

consists of dusky-red, irregular spots which do not entirely disappear on pres-

sure. In addition to this, the onset of typhus fever is sudden, the fever is

more continuous in type, the pupils are contracted, petechiae are common,
abdominal symptoms of any sort are infrequent, and the disease is of shorter

duration and more apt to terminate abruptly. A more fidl statement of the

points of differential diagnosis will be found under the head of Typhus
Fever.

Relapsing fever can scarcely be mistaken for typhoid fever, since the whole

history of the two diseases is so entirely different. Relapsing fever has a sud-

den onset, with continued high fever, which lasts a definite time and terminates

by crisis
;
and this process repeats itself after an interval of a week. There

are none of the symptoms of typhoid fever attendant upon the disease, while

jaundice is more liable to occur, with pain in the upper portion of the abdomen.

Remittent malarial fever may simulate typhoid fever very closely. Diar-

rhoea, vomiting, epistaxis, splenic enlargement, and cerebral symptoms may
exist alike in both. The locality and the history of the case should be con-

sidered. An absence of prodromes ;
a sudden onset

;
marked gastro-hepatic

disturbance with bilious symptoms and even jaundice; the occurrence of herpes,
but no rose-colored spots; and fever of markedly and regularly remittent type,

attended with profuse sweating,
—

point to the malarial nature of the disease.

The decided effect of a full dose of a cinchona salt, given as a therapeutic

test, is an important help in diagnosis; and finally an examination may be

made for malarial organisms in the blood.

It is necessary to bear in mind that acute miliary tuberculosis, which is

happily of rare occurrence, may readily be mistaken for typhoid fever. In

both affections there is a prodromal stage, with anorexia, progressively increas-

ing fever, cough and bronchitis, headache, and delirium passing into stupor.

But unless there is abdominal as well as meningeal tuberculosis there will be

neither tympanites nor diarrhoea, as in typhoid fever, but rather constipation

with retracted belly and cerebral vomiting. The temperature curve in tuber-
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culosis is highly irregular ;
the pulse presents important variations at successive

stages ; respirations are hurried out of proportion to any demonstrable pulmo-

nary lesion
; strabismus, double vision, and lo<!al palsies may appear ; eruption

is wanting ; epistaxis is rare
;
and splenic enlargement is less constant and

marked than in typhoid.

Hughlings-Jackson states that an important diagnostic sign between typhoid
fever and tubei'cular meningitis consists in the fact that the knee-jerk is never

absent in the former, while in the latter it is variable—present oirfe day, absent

another, increased another. In this view he is sustained by Money. The diazo-

reaction of the urine, once supposed to be characteristic of typhoid fever, occurs

in tuberculosis as well. Leucocytosis is present in acute miliary tuberculosis,

whereas in typhoid fever the number of leucocytes is often diminished. In all

doubtful cases an ophthalmoscopic examination should be made. Although the

failure to discover choroidal tubercles aifords only negative evidence in favor of

typhoid, their detection is of course proof positive of the tuberculous nature of

the case.

Primary pei^itoneal tuberculosis, especially in children without precedent

pulmonary lesion, may occasionally cause temporary hesitation in diagnosis,

but the irregular fever, the absence of cerebral and bronchial symptoms, as

well as of eruption, and the widely different course of the case will soon

clear up the doubt.

Influenza may resemble typhoid fever in exhibiting great prostration with

early bronchitis, and sometimes epistaxis, combined with sleeplessness, fever,

and perhaps delirium. Diarrhoea also often occurs in it, and the typhoid state

may develop. The disease is distinguished, however, by the shorter duration,

absence of rose-colored spots, of abdominal symptoms other than diarrhoea,

and of the characteristic temperature curve.

Scarlatina could only be confounded with tyj)hoid fever in those cases of

the latter disease in which the development of the characteristic eruption is

preceded for several days by a scarlatinal efflorescence. Even in such there is

little chance for error if the mode of onset and the symptoms in general be

carefully studied.

Trickiniasis resembles typhoid fever in exhibiting vomiting, diarrhoea,

fever, and, later, symptoms of the typhoid state. In no other respect are the

two diseases alike. The muscular pain and oedema of trichiniasis are not seen

in typhoid fever.

Those cases of typhoid fever which begin with marked mental symptoms

may sometimes be mistaken for insanity. The same is true of cases first seen

at the height of the disease, and of which no previous clinical history can be

obtained. A systematic employment of the clinical thermometer and a care-

ful observation of the symptoms will ensure the avoidance of any such error

in diagnosis.

Gastro-intestinal oatarrh at times produces a group of symptoms highly

suggestive of typhoid fever. Either as the result of a profound impression

made by unfavorable atmospheric influences upon a morbidly sensitive ali-
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mentary tract, or of the ingestion of some non-specific toxic agent, an obstinate

subacute catarrhal process is started which may for several weeks keep up

irregular fever of moderate degree, coated tongue, anorexia, irritability of

stomach and bowels, abdominal distress, marked debility, and mild nervous

symptoms, such as headache and restlessness. In children the nervous symp-
toms may be more marked. Epistaxis is, however, uncommon

;
the spleen is

not enlarged ;
bronchial symptoms are wanting ;

there is no characteristic

eruption ;
and the course of the disease is wholly irregular. When the wide

irregularities of a typical typhoid are recalled, it must be admitted that it may
occasionally be impossible to arrive at a positive diagnosis ;

under which cir-

cumstances the patient should have the benefit of the doubt, and be treated

as though in a mild typhoid fever.

Uraemia may develop gradually and pass into a typical typhoid state. I

have met with this condition most frequently at or after middle life and in

connection with chronic interstitial nephritis. The facial expression and men-

tal state are curiously like those of typhoid fever
;
a low grade of fev^er with

bronchial and gastro-intestinal catarrh is not unusual, so that I have repeat-

edly been asked to see such cases as instances of anomalous and protracted

typhoid. The detection of arterio-sclerosis and cardiac hypertrophy and albu-

minuria with casts, the odor of the breath, the absence of eruption, epis-

taxis, and splenic enlargement, and the history and course of the case, will

serve to establish a diagnosis.

Duration, Prognosis, Mortality.—The onset of typhoid fever is usually
slow and insidious, so that it is difficult to determine the exact date of com-

mencement or the total length of the attack. In many instances the duration

can be only approximately estimated. More rarely the suddenness or severity

of the early symptoms permits of a positive decision. The average duration

of the attack is three to four weeks. Bartlett estimated it at 22 days in

255 cases, and Murchison at 24.3 days in 200 cases which recovered, and

at 27.67 days in 112 cases which did not. When fev^er continues after the

twenty-eighth day some complication may be suspected, yet the last stage of

the disease is occasionally prolonged for several days beyond this date without

discoverable cause. So slight a local irritation will then suffice, however, to

maintain or to revive fever that such a cause may be strongly suspected. The

extremely prolonged course pursued by cases where one or more relapses occur

has already been fully alluded to.

Typhoid fever may, on the other hand, end considerably within the average

•period. In abortive cases it lasts no more than from ten days to two weeks.

Indeed, some of the abortive mild cases run so short a course that the affec-

tion is recognized with difficulty.

The date of death in fatal cases is no less variable. In very grave cases

the disease may prove fatal as early as the fifth or sixth day, and. in the malig-

nant form death may occur on the third, second, or even on the very first day.

On the other hand, it may result from exhaustion or from some sequel or pro-

tracted complication long after the specific disease has itself ended. The fever
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which may attend such cases is manifestly irritative or septic, and not due to

specific tyj)hoid infection. It has already been stated that death may occur

in a relapse although the original attack has been a mild one.

In general it may be stated that the third week is the period of greatest

mortality in typhoid fever. Death is comparatively rare before the fourteenth

day, and, although less rare after the twenty- first day, is still not so fref^uent

then as in the third week.

The immediate causes of death are numerous and varied. Toxsemia and

cerebral exhaustion, associated with coma, with or without hyperpyrexia, cause

death in many cases, especially from the beginning of the third week onwanl.

In some instances uraemia, owing to a high grade of nephritis, plays a part in

causing this condition. Hyperpyrexia, at whatever date it may develop, is

often fatal unless promptly subdued. It speedily induces nervous exhaustion

and cardiac failure, partly of nervous and partly of muscular origin. Intense

asthenia is, as would be ex|)ected, a fruitful source of death in this disease.

It may come on rather gradually and late in the disease as the result of

continued high fever, of sleeplessness, of vomiting, of diarrhoea, or of re-

peated nasal or intestinal haemorrhages. Or sudden collapse may occur from

a single large haemorrhage, from profuse diarrhcea, from the slux;k of j^erfora-

tion, or from direct cardiac failure. There are various ways in which cardiac

failure may be induced. The mechanical effect of extreme tympanites, causing

great upward displacement of the diaphragm, may co-operate. Advanced de-

generation of the cardiac fibre, due to intense toxaemia and high fever, and

possibly also acute changes in the cardiac or pneumogastric ganglia, serve to

explain the extreme loss of contractile power or the violent disturbance of

innervation (delirium cordis) which often precedes and hastens death. Sud-

den death may occur from cardiac or pulmonary embolism
;
from the entrance

of gas into an intestinal vein
;
from convulsion, whether uraemic or not

;
from

cardiac paresis, due to imprudent effort
;
from enormous haemorrhage.

Severe bronchitis, pneumonia, pleurisy, or other complication may turn the

scale against the patient. It is evident, therefore, that from the earliest day

to the completion of convalescence there is ground for constant uncertainty and

anxiety.

The exhausting effects of bed-sores, or of large centres of suppuration, as

in the parotids, may prove fatal even after all the ordinary dangers of the dis-

ease have apparently been escaped.

The mortality of typhoid fever has been calculated almast exclusively from

hospital statistics. It is evident that these are to some extent misleading,

since many cases are admitted too late to l)e amenable to any treatment what-

ever^ and the rest are only too apt to have undergone such exertion or expo-

sure in the early days of the disease as to materially increase its dangers. It

must be rememl)ered also that the mortality of typhoid fever varies much in

different epidemics and apparently in different localities. Study of the most

extensive statistics available indicates that l)efore the introduction of the Brand

method of treatment by systematic cool baths the mortality of typhoid fever in
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hospitals varied from 10 to 30 per cent., but most commonly ranged between

15 and 25 per cent. It is impossible to avoid drawing the conclusion, from

recent statistics, that in those institutions where the Brand method has been

used the mortality has been reduced abruptly, and without other ascertainable

cause, to from 5 to 8 per cent. Undoubtedly, the modern antipyretic methods,
even without the use of full baths, have been of vast service in the treatment

of typhoid, especially in private practice, where as yet the Brand system has

been used but rarely. No accurate figures are available on any large scale,

but from numerous inquiries I incline to believe that the mortality of typhoid
fever in private practice is not less than 10 per cent. It happens occasionally

that a large series of cases will occur without a single death. I have myself
treated 100 consecutive cases in private practice without a fatality, and I know
of several series of 100 cases with a mortality of only 1 to 2 per cent.

The prognosis of typhoid fever is very difficult to estimate, and is influ-

enced by general considerations and by special symptoms.
The disease is decidedly less fatal in children from infancy up to puberty.

I have observed that in young persons who have been growing very rapidly
the nervous symptoms and the asthenia are apt to be marked and the disease

dangerous. The mortality increases rapidly after forty-five years of age. Sex

exerts no definite influence. Most of the statistics show an excess of deaths

among females of about 1 per cent.

Season does not a})pear to have any effect on the mortality. The varying

reports are probably due to the different gravity of the outbreaks. Cases

occurring during protracted spells of intense heat are undoubtedly more apt
to be fatal.

The station in life is without influence on the prognosis. Quite as large a

percentage of rich as of poor die. The personal constitution and habits are

of some importance. I have repeatedly been impressed with the unhappy
effect upon the course and result of typhoid fever produced by exertion or

exposure during the early days of the attack. The curious fact that those

who are in delicate health from previous disease or other causes do not

suffer more in attacks of typhoid fever than those in vigorous health may
be partly explained by the fact that the former yield to the early symp-
toms and place themselves promptly under treatment, while the latter are

too apt to persist in their usual occupation until utterly exhausted. Mur-
chison and others maintain that the strong and robust and those of large

muscular development more readily succumb. It is well known that the

corpulent are particularly liable to die from it. This is due to the fact

that the fever runs unusually high in them, and that the high tempera-
ture induces degenerative changes in their tissues with unusual ease. In

persons of intemperate habits or in those with gouty or renal affections the

disease is more apt to terminate fatally. In those of a nervous temperament

many of the symptoms are liable to be worse. The susceptibility of the

system and the intensity of the virus have more to do with the gravity of the

case than any other influences. It is a matter of general agreement that young
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persons who have recently moved into large towns where more or less typhoid

is always present are specially liable to the disease and in an aggravated form.

On the other hand, most fatal outbreaks occur in isolated and healthy families

or communities, owing to accidental infection of the locality. When typhoid

fever attacks pregnant women abortion nearly always follows, and the danger
of a fatal result is considerable. The existence of organic heart disease, em-

physema, cirrhosis of the liver, or Bright's disease greatly increases the gravity

of typhoid fever.

The prominence of certain symptoms has an important bearing upon the

prognosis. The higher the temperature goes and the more persistently it

remains elevated, the greater the danger to life becomes. This is, however,

only a general rule. High temperature may often be borne well for a con-

siderable time, provided severe nervous symptoms do not attend it. When
the morning remissions are slight and brief the prognosis is worse. An
inverted temperature curve, with the morning temj>erature higher than that

of the evening, is also unfavorable. On the other hand, the earlier in the

attack the morning fall begins to become steadily more marked, the more

favorable is tlie prognosis. A sudden fall of temperature, if accompanied

with a corresponding fall in pulse-rate and improvement in general symp-

toms, may denote the crisis of an abortive attack and be followetl by

convalescence. If, however, the sudden fall be attended with marked

depression of strength, it may denote the approach of collapse, especially

from copious hsemorrhage.

A temporary descent in the temperature curve and improvement in general

condition during the second or third week, followed by a return of the fever

and other symptoms in aggravated form, is an unfavorable occurrence, and the

attack is apt to end fatally. I have repeatedly seen bitter disappointment result

from this delusive lull in the symptoms. I am inclined to agree with Lacaze

that the appearance of sudamina in the third week in severe cases is apt to be

a favorable sign, and that the temperature often falls within a few days subse-

quently. Most writers, however, do not believe that sudamina possess any

prognostic value.

A pulse of over 120—except in children or under excitement—is always a

sign of cardiac weakness. This is particularly true if the pulse be at the same

time feeble. Liebermeister's statistics show that the more rapid the pulse-rate

the greater the mortality becomes. Of 12 patients in whom it attained a rapidity

of over 150, 11 died. The character of the first sound of the heart is also

of great prognostic importance. The more valvular its quality and the more

feeble the cardiac impulse, the graver the prognosis. Naturally, the earlier

the pulse and the heart-sounds show signs of weakness, the more unfavorable

is it. Dicrotism is so characteristic of the pulse in typhoid fever that unless

associated with great softness and weakness it is not especially significant of

danger.

The early development of nervous symptoms is unfavorable. The presence

of coma or of wild delirium is a grave indication. Low muttering delirium,
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with tremor, occurring early in the attack, also is an indication that the case is

a very severe one. According to Zenner, the degree of delirium is to some

extent a measure of the gravity of the infection, though care must be taken

to recognize those cases where the excited delirium is hysteroidal in nature and

unattended by other symptoms of special danger. Coma vigil, carphologia,

subsultus, rigidity, general convulsions, protracted hiccough, early inconti-

nence or retention of urine, early incontinence of faeces, insomnia, great pros-

tration early in the disease, great tympanites and abdominal pain, a dry brown

tongue, severe diarrhoea, severe intestinal haemorrhage, vomiting late in the

attack, and the occurrence of peritonitis from any source or the development
of any other complication, of course add to the seriousness of the disease to a

greater or less extent.

Regarding the influence on prognosis caused by the association of other

infectious fevers with typhoid fever, it is sufficient to say that the coexistence

of malarial poison does not seem to add to the danger, but that most cases of

the malarial form of typhoid are of favorable type.

Treatment.—Prophylaxis.
—

Typhoid fever is certainly to a large extent a

preventable disease. Produced as it is by a specific germ, it is self-evident

that the objects of prophylaxis are to destroy the germ wherever known to

exist, and to adopt every precaution against its admission to the system.
In the care of each case of typhoid fever the fsecal discharges, which con-

tain the virus in abundance, must be thoroughly disinfected and properly dis-

posed of. Special reference is here made to the careful directions given for this

purpose in the section on Disinfection in the article Hygiene. The disinfected

discharges should be emptied into privies or water-closets, but never upon the

open ground. In rural districts they may be buried in the earth at points
remote from the supply of drinking-water. Equal attention must be given
to the disinfection of the body-linen of the sick, the bed-clothing, the mat-

tresses, and the furniture of the sick-room.

While thus endeavoring to prevent extension of the disease, it is essential to

make careful search for the source of infection in each individual case. The
remarks under the head of Etiology in this article, as well as the article on

Hygiene, may be consulted with advantage. The drinking-water and the

milk-supply offer themselves as the most probable sources of infection. In

large cities it is for the most part impossible to follow up the investigation.
In localized outbreaks, in small towns, or in rural districts, on the other hand,
we know with what admirable results such examinations hav^e been pursued.
Grave defects, leading to contamination of these necessary articles of universal

consumption, are detected whose correction will avert future trouble! If in

any large community typhoid fever is habitually prevalent to a greater or less

degree, it may be accepted as highly damaging evidence agains^: the drainage,

sewerage, water-supply, or milk-supply. During the existence of an attack

of typhoid fever it is desirable that both the water and milk should be boiled

before being ingested. Defects in drainage and in house-sewerage are less

likely to lead to this than to some other infections. In well-sewered houses the
Vol. I.—8
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chief danger to health connected with the system occurs when the fixtures have

been unused for two or three months and the traps and interior of the pijies have

become dry, so as to give off dust-particles whicii are carried into the rooms.

It is unwise to disturb existing arrangements about a house during the course

of a case of typhoid. After its conclusion careful examination must be made

of the entire drainage and sewerage systems. In large towns with public

sewers this inquiry is necessarily limited to the internal fixtures and to the

connection with the sewers. In rural districts a wider field of investigation

must be covered.

Treaimeat of the Attack.—The general management of a case of typhoid
fever involves many details, careful attention to which does much to determine

the favorable result of the case. In this disease it is pre-eminently true that

a good nurse without any doctor is better than the best doctor without a good
nurse. A caretaker of intelligence, preferably a trained nurse, should be

early placed in charge, in order that the careful written instructions of the

physician may be accurately and systematically carried out.

The sick-room should be as large and airy as possible. When practicable

it should have a sunny exposure. If there is a better room available than

that in which the patient first takes to bed, a transfer should be made

promptly before the more serious stages of the disease are reached. The

course of the disease is so long, and the result so largely depends on the

maintenance of vitality, that these questions assume great importance. The

room should be kept scrupulously clean and well ventilated. It is, however,

a grievous mistake to suppose that, on account of the infectious nature of the

disease, strong draughts may safely be permitted. There are remissions in the

fever with relaxation of the surface, and congestions or increased catarrhal

irritation may readily be induced if the patient be not carefully protected.

The use of screens is to be advised, both to guard against currents of air and

to aid in softening the light in the room.

The bed should be neither too hard nor too soft. A feather mattress is to

be avoided : a woven-wire mattress covered with one of hair forms one of the

best beds. A rubber cloth should be spread beneath the sheet. Since much

care is required to avoid the formation of bed-sores, the sheet must be kept

smooth, and in the later stages of severe cases a water-bed may be used with

great advantage. <

Complete rest in bed is essential. From the first hour that the suspicion

of typhoid fever arises the patient must be put to bed and kept there until

the close of the case. The earlier this is done the better the prognosis. Not

only in hospital practice, but in private, we meet many cases where the patient

has }>ersisted in his occupation or his pleasures, or where journeys have been

undertaken, during the first week of the fever, and the effect upon the course

and result of the disease is very bad.

The use of the l)ed-pan and urinal should be insisted upon from the start.

Many patients find difficulty at first in emptying the bladder or bowels in the

recumbent position, but as a rule they soon acquire the power. Cases are met
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with, however, where the effort continues fruitless, and causes such excitement

and annoyance that it is necessary to have the patient lifted on the commode

at the side of the bed. I have seen this necessity arise most frequently with

young women, and by the use of proper care no ill effects have followed in

any case.

In cases marked with extreme restlessness and insomnia it sometimes

does good to have a second bed prepared, and to move the patient to it for a

portion of each day. A transfer to another chamber may exert a soothing
and happy influence.

The diet is also of great importance. It should be, from the start, liquid

and easily digestible. Milk generally answers the requirements better than

any other article. In many cases it serves as the only article of food that

need be given throughout the course of the disease, or at least constitutes the

basis of the diet. It ensures the ingestion of considerable liquid ;
it is readily

digested by most persons when taken as an exclusive diet
;

its favorable effect

in gastro-intestinal catarrh, always present in typhoid, is well known
;

its

relations to hepatic and renal activity are favorable. From one and a half to

two quarts is the proper amount for an adult during twenty-four hours, pro-

vided it does not disagree. It should be given in divided quantities every

two to three hours during the twenty-four hours. Care must be taken not to

administer more milk than can be readily digested. This can be determined

by watching for symptoms of gastric indigestion or for an increase of diarrhoea

or the presence of curds and of fat-globules in the stools.

Great harm may be done by forcing excessive amounts of milk and other

liquid nourishment upon fever patients, as though their debility demanded,
and their inability to resist justified, its administration. It should not be

necessary to insist on the fact that food must be digested in fever just as in

health
;
that the secretions of the stomach and the tone of its muscular coat

, are much impaired, especially in typhoid ;
and that all ingesta in excess of the

digestive power are doubly injurious.

The milk may be given raw or boiled, hot or cold, iced, peptonized, mixed

with lime-water or aerated water, according to the case. It is a mistake, how-

ever, to consider milk the only suitable article of diet. It is, as has already

been said, the most generally acceptable food in typhoid fever, and especially

when a decided tendency to diarrhoea exists. But in some instances it tends

to produce constipation, and may even form such hard masses of curd in the

stomach and intestine that it becomes practically one of the most solid of

foods. If these difficulties cannot be overcome by peptonizing it or by mixing
it with lime-water, it may be necessary to substitute some other form of

nourishment. Again, the repugnance of the patient to milk may necessitate

a change of diet. In such cases buttermilk, whey, or koumyss may be of

value. Broths or soups of mutton, beef, chicken, veal, oysters, or clams are

often useful. They may contain a small quantity of barley or rice. White

of egg mixed with water or with stimulants is valuable at times, as is beef-

juice or some of the various preparations of beef on the market.
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Whether the patient shall be aroused for nourishment during the night

depends largely upon circumstances. If the case is mild, it may not be neces-

sary to do so. If, on the other hand, there is little sound sleep, but the con-

stant presence of somnolence, he will probably need the food, and awakening
him will do no harm. If, again, the patient has been suffering from insomnia,

and is enjoying the first refreshing sound sleep, it can scarcely ever be pro})er

to arouse him either for food or medicine. The tact and skill of a nurse are

in nothing better shown than in dealing with the sleep and the nourishment

of fever patients.

The patient should be Convalescent for at least ten days before a gradual
return to solid food is commenced. I am aware that some excellent observers

sanction the use of small quantities of semi-solid or solid food, but my own

experience is wholly opposed to it. I have repeate<lly observed unpleasant or

even alarming symptoms so closely connected with the ingestion of even a

minute amount of such food that it was impossible not to regard them as

directly caused by it.

In addition to the liquid food, water should be freely given. The hebe-

tude often blunts the perception of thirst, so that the patient may not ask for

water, and yet will take it greedily if offered. It is important, therefore, that

small amounts be given at short intervals. On the other hand, it is essen-

tial that the stomach should not be so flushed with cold water as to weaken

digestion. Carbonated water or cracked ice is often an agreeable change.

Very weak iced tea may be allowed in small quantities. Water acidulated

with lemon-juice or with a few drops of dilute phosphoric acid is grateful,

and may be given if there be no diarrhoea.

The question of administering alcohol comes up for discussion in every case

of typhoid fever. It must be stated at the outset that in mild, uncomplicated

cases, especially in young, healthy, and temperate subjects, stimulants are not

needed so long as the disease is following its typical course. Here as else-

where alcohol should be avoided when not absolutely demanded, both because

it may irritate or disagree and because its use may tend to establish a habit.

There is, however, such a dangerous tendency to exhaustion from various

causes that in a majority of cases more or less alcohol is required sooner or

later in the course of the disease.

The indications which call for its use are, in the first place, an inability to

administer enough food. There are cases where, owing to repugnance or to

nausea, it seems impossible to have enough food taken to support life until the

disease abates. Under such circumstances small amounts of stimulants, such

as brandy or whiskey in carbonated water or in milk, or dry champagne, not

only are assimilated as food, but aid in maintaining the circulation till the

crisis is past. There are also preparations which, like the various liquid

peptonoids, are both nutritious and sufficiently stimulating. Again, the

existence of high temperature nearly always makes it necessary to stimulate

the patient. Nervous exhaustion and heart failure are urgently impending,

and while proper antipyretic measures are the rational treatment, it is neces-
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sary to use alcohol for immediate effect. The heart suffers so seriously in

typhoid from failure of innervation, from changes in the muscular tissue, and

from protracted reflex irritation that a weak, small, compressible, rapid pulse,

with impaired cardiac impulse and systolic sound, is a frequent indication for

alcohol. Other remedies may be, as we shall see, required, but alcohol can-

not be dispensed wath safely. The development of the typical typhoid state,

with profound dulness, tremor, dry, brown tongue and sordes, weak pulse,

and shallow, rapid breathing, whether associated with very high temperature
or not, expresses so much nervous exhaustion that stimulation is called for.

It is necessary to give alcohol in the serious complications of typhoid, such as

pneumonia, pleurisy, haemorrhage, and severe bronchitis or diarrhoea. Patients

over forty years of age, even of previously temperate habits, and younger ones

who have been intemperate, had better receive small quantities of alcohol

early ;
and the dose should be increased more or less rapidly as required. It

will be seen, therefore, from the above indications, that although alcohol is

not to be ordered as a mere matter of routine, it is called for in most cases,

and we must be ready to give it as soon as, and in such amounts as, required.

The amount to be administered will vary with the needs of the case.

Unless the symptoms are urgent it is well to begin with small and well-

diluted doses. As the case advances, from 2 to 6 ounces of whiskey daily

may be called a moderate amount
;
8 to 12 ounces daily is not too much for

severe adynamic or complicated cases
;
and even more than this, up to an

ounce hourly, may be absolutely required for days in ^iccession to tide a

patient over a critical period.

When alcohol is ordered or when the amount giv^en is increased, it must be

considered a tentative measure, as in the case of any other remedy. I am con-

vinced that under the routine practice of excessive stimulation in vogue until

recently the symptoms of alcoholic over-action were often mistaken for

advancing debility and regarded as an indication for still more free stimula-

tion. If delirium grows less, the pulse stronger, and the tongue less dry
under the use of alcohol, the remedy is doing good ;

but if these symptoms
become aggravated, the question should be entertained whether too much

alcohol is not being given.

Probably the most convenient and reliable form of stimulant is whiskey oi

brandy, its greater strength making the dose smaller and more manageable.

It may be given in milk or, when this is not borne well, in water. Some-

times it is well to change for a time to champagne, sherry, claret, or other

wine.

Undoubtedly, one of the most important indications, which must be met in

the great majority of cases of typhoid fever, is that for reduction of tempera-

ture. It is true there are cases which run so mild a course, the fever not

rising at any time above 102° F., that this question does not have to be con-

sidered. There are other and more rare cases where high temperature is carried

without apparent inconvenience. I have seen the daily maximum at 105° F. for

ten days in succession in the case of a young woman who had at no time either
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delirium or cardiac weakness, and who made a rapid and complete recovery

thougli no antipyretic treatment was used. This only shows that the pyrexia

of typhoid fever is a highly complex condition, and that high temperature

may occasionally persist, owing to some jjeculiar nervous disturbance, without

the serious results usually consequent. Even when a temperature of 103° or

104° F. is a})parently unattended with damage to the brain or heart, it must

be watched with incessant anxiety, because alarming symptoms may appear
most unexpectedly. To what point may fever be allowed to go safely in

typhoid without interference, and have we any means at our disjwsal by
which it can be surely and safely reduced if it threaten to overstep this

limit? Our knowledge of the natural history of typhoid shows it to be a

self-limited disease which tends to recovery in the great majority of cases,

though the temperature reaches 102.5° or 103.5° F. more or less frequently in

the course of average cases. But the normal mortality of the disease, if

allowed to run its course simply with proper food and good care, is altogether

too high to be satisfactory ;
and it is being more and more clearly made out

that a large proportion of this mortality comes directly or indirectly from

the baleful influence of the pyrexia. This statement has been confirmed con-

clusively by the remarkable results obtained in a large series of cases by reso-

lutely keeping the temperature down below the lowest degree above mentioned

(102.5° F.). The only way in which this can be done safely and effectually is

by the external use of cold water, and hence to-day hydrotherapy is an almost

constant feature in our treatment of typhoid.

There are various modes of applying it, which vary in their efficiency and

value, including repeated spongings of the surface
;
the ice-cap to the head

;

the cold-water pack ;
cold affusion

;
Leiter's tubes

;
the graduated bath

;
the

strict Brand method of cold-water bathing. In mild and even in ordinary

cases sponging the entire surface of the body with cool water as often as the

temj^erature in the mouth reaches 102° F., is distinctly valuable. A little

vinegar or alcohol may be added to the water, which may be cold (50°-70° F.)

or cool (70°-80° F.) according to the less or greater degree of fever
;
and the

sponging may be kept up for ten minutes or more, and be repeated as often as

every two hours. Friction and gentle kneading of the surface should be com-

bined with it. The temperature may be temporarily reduced from 1° to 1.5° F.

in this way. As a rule, it promptly rises again, but the process is agreeable

and not fatiguing to the patient. A thin rubber bag or bladder filled with

cracked ice may be applied to the head at the same time, and kept in place

much longer. Even when the fever is not high, but nervous excitement is

marked, this may be usetl with good effect.

The cold pack is a much more powerful antipyretic, and is applicable even

when the temperature is 104° or 105° F. The bed should be protected by
a rubber cloth, and the patient, with his body-clothing removed, wrapj>ed

in a sheet wet with cold water. The surface is then rubbetl briskly through

the sheet, and from time to time cold water is sprinkled freely over the sheet,

80 that it shall be kept wet and cold. By using ice-water, even hyperpyrexia,
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104.5° F. or above, may be dealt with effectively in this way ;
but the process

is tedious and troublesome. The recommendation to use friction during the

pack must not be overlooked. Cold affusion possesses no advantage over the

cold pack, and is rather more troublesome to carry out effectively. Both of

these methods are inferior to the cold bath in certainty of action and durabil-

ity of effect.

Leiter's tubes were originally made of flexible metal, but now much more

conveniently of rubber. The most valuable forms are those for application to

the abdomen and trunk and to the head. A vessel containing ice-water is

placed at a slight elevation above the bed : one end of the tube is introduced,

and, the flow having been started by syphon action, the water runs continu-

ously through the coil, and escapes by the other end of the tube into a

receptacle below the bed. One great merit of this simple apparatus is that

it may be kept in operation for hours at a time with no attention save the

occasional filling and emptying of the respective vessels. In my own experi-

ence I have not found these tubes adequate to cope with very high fever, but

they are valuable adjuvants and are sufficient for many ordinary cases.

In the graduated bath the patient is placed in water of about 90° F., which

is then cooled down to 70° or even lower. This form of bath must be con-

tinued longer and its results are less reliable than when the water is cold from

the start. It has the advantage that the shock to the patient is not so great :

it is therefore especially suited to children, to old persons, and to greatly debili-

tated cases.

All of these modes of supplying cold externally are useful and have their

respective places, but from none of them can sucli results be obtained as from

the systematic use of cold baths in precise accordance with the method advo-

cated by Brand. His original publication in 1861 led Ziemssen, Liebermeister,

and others to take up the subject, and gradually hydrotherapy in typhoid fever

became generally recognized. Currie in the last century was the pioneer in this

field. Hiram Carson in this country has for many years bravely advocated its

claims, but the medical mind was not ready and the recommendations lacked

strict scientific method. Herein is the immense credit of Brand, and it must

be admitted that no such results have ever been achieved as are now reported

by many observers who have followed his directions implicitly.

The Brand method consists in the systematic employment of general cold

baths with frictions whenever the temperature of the patient reaches a certain

elevation. A large bath-tub, movable on rollers, is kept half full of water of

65° to 70° F., and is rolled to the edge of the bed when needed. As often as the

temperature, taken every three hours in the mouth or rectum, is over 102.2° F.,

the })atient receives a bath lasting fifteen to twenty minutes. His clothes

are removed, and he is covered with a sheet or arrayed in a thin muslin or

linen garment specially adapted for the purpose. He is then carefully assisted

from the bed to tlie edge of the tub, or, if not able to assist himself, is lifted

bodily into the water by the attendants. If it seems advisable a small amount

of stimulant is given. Some cold water is now poured over his head as he
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gets into the bath in order to diminish the shock, and he is then submerged
in the batli up to the neck. The head can rest conveniently upon a rubber

cushion. During tlie whole period of immersion he should be briskly rubbed

through the sheet and cold water poured on his head at intervals. This fric-

tion and affusion, together with a second dose of stimulant, aids largely to

prevent or check the tendency to chill and cyanosis which otherwise develops

at the end of about ten minutes. After the bath the wet linen is quickly

removed, and the patient is placed in bed, wrapped in a sheet, and covered

with a blanket without friction or any drying of the skin. A stimulant can

be given after the bath, and the temperature, preferably in the rectum, should

be taken. The accompanying chart (see Fig. 9) illustrates well the immense

superiority of general cold baths over even the most through sponging.

Brand's last statistics are really remarkable. He tabulated 1223 cases

treated according to his method by himself and a few other clinicians. Only
12 deaths occurred—a mortality of 1 jjer cent! All of the fatal cases were

in individuals who did not come under treatment until after the fifth day of

the disease. He claims as a result of thirty years' experience that every case

of typhoid fever will recover in which his method of treatment is commenced

before the fifth day.

Brand's method has been widely used in Germany for some years. In

France it has not found general acceptance, although Gl6nard's results at

Lyons have been excellent. In England the method has not yet been largely

adopted. In America the results of all those who have given the treatment a

fair trial have been most encouraging, although the number of cases is not yet

sufficiently large to justify absolute conclusions. Hare of Australia rejjorts

797 cases with a mortality of 7 per cent.

The percentages of recoveries in general have not been so good as in the

remarkable statistics recently published by Brand. It must be remembered,

however, that in many series of cases some of the patients have not been treated

in strict accordance with his method nor from a sufficiently early day. The

fact remains, in spite of this, that no other mode of treatment has ever yielded

such good results on a large scale. Not only is the mortality lessened, but the

whole course of the disease seems to be rendered milder. The mind remains

more clear, without the development of stupor ; sleeplessness and excitement

are also less. The typical typhoid state is less frequently observed than under

otlier plans of treatment. Nor are there any serious risks or disadvantages

connected with it. It has been asserted that the treatment by cold baths

increases the tendency to intestinal haemorrhage, but this has not been sub-

stantiatetl. Liebermeister reports that of 861 cases treated without cold

bathing, 8.4 jjer cent, suffered from such htemorrhages, while they occurred in

only 6.2 per cent, of 882 cases subjected to bathing. It has also been claimed

that relapses and severe complications are more common under the cold-water

treatment, but there is no reliable evidence in support of this assertion.

Experience has already shown that Brand's method is very generally

applicable. Excellent results have been reported in cases occurring in infancy
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and childhood. Not only are such complications as pneumonia and bronchitis

not induced by cold baths, but it has been shown that their existence does not

contraindicate this mode of treatment. Pregnancy likewise is no contra-

indication.

Enough has been said to show that there has been placed in our hands by
Brand a mode of treating typhoid fever of great simplicity and value. The

question remains as to its limitations and as to when it should be insisted

upon. In the first place, it is as yet a very difficult, and often an impossible,

thing to secure its adoption in private practice. If it is to be employed, it

should be with the rigid observance of every detail as above described. This

certainly seems to many a harsh course of treatment to pursue, and the patients

often complain bitterly of it. Not rarely, however, the relief obtained after a

few baths is so great that the repugnance to it disappears.

The difficulty of securing a suitable movable bath-tub at short notice and

on reasonable terms has been a serious obstacle. It will be found, however,

that any leading druggist will cheerfully co-operate, so that a tub with proper
attendants may be available at all hours and at reasonable rent. Dr. Wilmer

R. Batt of Philadelphia has recently devised a portable tub which is all that

can be desired in point of compactness and convenience. It is obvious that

no community can with propriety be without this invaluable resource in the

treatment of the numerous acute infectious diseases.

In cases which do not come under our treatment until a comparatively late

period, as happens frequently in hospitals and less commonly in private prac-

tice, this method is less successful, as is urgently represented by Brand him-

self, than when adopted before the fifth day of the disease.

In mild cases the fever may not rise sufficiently high at any time to sug-

gest any more powerful mode of applying cold water than by repeated spong-

ing. If, however, the temperature rises to 102° in the axilla or 102.2° in

the mouth or rectum, the Brand method should be adopted if practicable,

or the use of Leiter's tubes, with the ice-cap, repeated sponging, and, if neces-

sary, the cold pack, should be instituted. This is the more urgent in propor-

tion as the temperature remains at or about the maximum for a greater num-

ber of hours. Let it be remembered that under such circumstances, even

though serious cerebral or cardiac symptoms may not l)e present, they are

liable to appear abruptly and unexpectedly, so that the case will speedily

assume a highly dangerous position.

In extremely nervous cases or in elderly or much debilitated subjects the

milder forms of hydrotherapy are preferable. The actual existence of intes-

tinal heemorrhage or of peritonitis precludes cold-water bathing.

In addition to the external use of cold water we have other antipyretic

remedies that may be used in conjunction with hydrotherapy, or even, in cer-

tain cases, to its exclusion. A warning word must be spoken as to many of

them, for serious harm is often done by the excessive use of drugs which pos-

sess the power of reducing tem|)erature, under the mistaken notion that this

result alone is sufficient proof of their value in the ease. It must never be
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forgotten that the mere lowering of temperature by such means is not neces-

sarily an improvement in the febrile process, and that the drugs which are pow-
erful enough to effect it are sure to possess other activities which may be harm-

ful. In short, it is to be borne in mind that it is the patient, and not the fever

alone, we are called on to treat. Happily, a reaction has set in against the

practice, which grew out of the recognition of the dangers of pyrexia and the

possession of drugs of great antipyretic power, of hammering down, and of

trying to keep down, the temperature by large, and if necessary by larger, doses

of such remedies.

Antipyrine, phenacetin, and acetanilid are the most powerful and reliable

drugs of this class. Not only do they reduce fever temperature remarkably,
but they are usually well borne by the stomach and they often exert a decid-

edly tranquillizing action. Upon their first introduction the natural mistake

was made of giving them in doses far too large and frequent, so that serious

depression of strength, and even fatal collapse, followed in many instances.

Patients with typhoid fever are often peculiarly susceptible to the action of

these substances. This is true throughout the course of the disease, but par-

ticularly so in the later stages, when great variations in temperature nat-

urally occur. It is not so much that these drugs are directly depressing to the

heart, for they rarely cause cardiac symptoms when given in afebrile condi-

tions. Even here, however, I have observed not a few cases of extreme sus-

ceptibility to their depressing action. But it appears that in fever they affect

the nerve-centres, so that an artificial crisis is produced, and, as in all crises,

danger of severe depression, and even of collapse, arises. With this danger

clearly in mind the proper cautious use of these remedies is of great service in

certain cases. They are not required in the mild form with moderate fever : the

question as to their use arises when the temperature reaches or passes 103° F.

If hydrotherapy is to be used systematically, only occasional doses, if any, of

these powerful antipyretics will be required. The amount given should always
be small. Five grains of antipyrine and less of phenacetin or acetanilid is as

large a dose as should be given. If no effect is produced it may be repeated

in the course of an hour. The object should not be to cause a great fall in

temperature : it is enough if a reduction of one or one and a half degrees is

secured. It sometimes happens that this reduction lasts a considerable time,

so that only a few doses at long intervals are required ;
and it is in such

instances that the happy effects of the remedy are conspicuous. If the tem-

perature promptly rises again to the former point, I am totally opposed to

pushing the use of any remedy of this class. Ehrlich and others have tested

the plan of keeping the fever constantly low by the continuous administration

of small doses of these drugs, but the results were not satisfactory either as to

the duration or the mortality of the cases so treated.

The use of quinine in typhoid fever has been excessive, and yet it is of

service in many cases as a tonic rather than as an antipyretic. There are so

many more powerful and reliable means of reducing temperature than by
colossal doses of quinine (20 to 40 grains in the evening, as advised by Lieber-
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meister, so that the full effect of the drug may be exerted at the time of the usual

morning remission) that it is now rarely used for this purpose. If in any case

with high fever hydrotherapy cannot be used, if antipyrine or its analogues

would be too depressing, and if the stomach be not irritable, antipyretic doses

of quinine could be given. It is, however, in moderate doses, 4 to 8 grains

in tlie twenty-four hours, that it is of most general utility. It may be given
in soft, freshly-made pills, in capsules, or in solution with mineral acids. If

there be the least reason to suspect that it irritates the stomach or favors diar-

rhoea, its administration in larger amount by suppository or enema should at

once be substituted. In ordinary c^ses which are pursuing a normal course it

need not be given until marked debility begins to show itself.

The preparations of salicylic acid will often exert a powerful antipyretic

action, but in adequate doses they affect the head as unpleasantly as does

quinine, are apt to disorder the stomach, and are probably depressing to the

heart.

In the moderate fever of mild or ordinary cases aconite in small doses may
be given safely and with pleasant effect. One drop of the tincture of the root,

with or without a small amount of citrate of potassium, solution of acetate of

ammonium, or spirit of nitrous ether, may be given every hour or two for

five or six doses from noon onward.

Digitalis is a drug about whose value in fever I have much doubt. I

am clear it should not be given in large doses for its antipyretic effect. The

only indications for its use are to be found in the state of the heart's action

and the pulse.

Having considered the general care of the patient, the diet, and the indica-

tions for the use of stimulants and for the control of the fever, we have met

the questions which arise in every case of typhoid fever. We have seen that

it is only in the mild cases that an expectant plan of treatment can be pursued,

because the scientific use of antipyretic measures constitutes a definite treat-

ment, and we have now learned that by this method far better results are

secured than by allowing the disease to run its normal course. It constantly

happens, however, that sjjecial indications present themselves which call for

additional medication. It cannot be too strongly urged, however, that no single

dose of medicine should be ordered unless with a definite ^nd well-recognized

purpose. The symptoms are numerous and complex, so that many suggestions

for medication offer themselves : the patient is dull and acquiescent, so that

remedies are taken for the most part without opposition ;
care must be con-

stantly observed lest by degrees drug is added to drug until opportunities for

rest are curtailed and the digestive power of the stomach is damagal.
The catarrhal and ulcerative lesions of the gastro-intestinal mucous mem-

brane are constant in greater or less d^ree. It is true they are part of a

specific process, and therefore much less amenable to treatment than if idio-

pathic. There is ranch evidence, however, that these lesions can be favorably

affected by suitable remedies if administered from a very early period of the

disease. It is obvious that if this can be done the secretions will be improved,
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digestion will be assisted, and intestinal asepsis promoted indirectly. It is

doubtful, indeed, whether any of the so-called antiseptics which have been

recommended in typhoid fever can be given in sufficient amount to disinfect

the whole mass of intestinal contents
;
and it is not improbable that their sur-

face action may account for a considerable part of whatever good they do.

But, upon the whole, it seems desirable that a remedy of this class shall be

given in all cases of the disease, due care being taken to select one which is

adapted to the condition of the stomach and bowels. The large number of

such remedies recommended is of itself sufficient to prov^e that no one is the

most available in all instances. The list from which choice may be made is

a large one, so that the special indication of each may be met.

Among them may be mentioned calomel, nitrate of silver, tlie mineral

acids, turpentine, naphthalin, iodine and carbolic acid, chlorine-water, thymol,

salol, iodoform. It is of course understood that only one remedy of this class

should be used at one time.

My own decided preference has for years been for nitrate of silver, which I

give in every case from the first hour that the nature of the disease is sus-

pected. It is given purely for its surface action, just as it would be used in a

case of idiopathic gastro-intestinal catarrh. It is administered in conjunction

with appropriate antipyretic treatment, and it is usually compatible with any
other remedy required for special indications. Its use is continued through-
out the entire course of the case, and as much as twenty-five grains may be

given to an adult without the least fear of causing discoloration of the skin.

In case symptoms arise which suggest another remedy of this class, the

change should be made promptly. If the stomach is irritable, the following

solution may be used :

I^. i^rgenti nitratis, gr. ij ;

Aquae destillat., f^iij vel iv.

M. Ft. sol.

Sig. A teaspoonful on an empty stomach every four or six hours.. One or

two drops of deodorized tincture of opium may be added to each

dose.

Usually silver is best given in pill form, according to this formula :

IB^. Argenti nitratis, gr. vj ;

Ext. opii,

Ext. belladonnae, cm. gr. ij ;

Mannae, q. s.

Misce et div. in pil. xxiv.

Sig. A pill three times daily soon after food.

If diarrhoea develop, the belladonna may be omitted and the opium be

increased
;

if constipation be present, the opium may be dropped and ext.

nuc. vomicae gr. \ be added to each pill.
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My own belief is that this remedy so administered is a safe and useful part

of the regular treatment of typhoid fever, and that when begun early and

continued judiciously it helps in some degree to prevent the developmemt
of serious symptoms and intestinal complications. This is not only my own

experience, but that of many of my colleagues who have adopte<l this treat-

ment. Many ridicule the notion that any good can be done by such small

doses of so unstable a salt
;
but the clinical evidence, both in this disease and

in gastro-intestinal catarrhs, deserves consideration, and we know that we are

dealing with a mucous membrane in a state of such morbid irritability that

the ingestion of even a minute amount of unsuitable food may induce violent

symptoms.
The mineral acids, muriatic, nitro-muriatic, sulphurous, and phosphoric, are

all valuable, both for surface action and as antiseptics. They are most useful

when the tongue has a heavy yellow coating, but is not dry ;
when the

abdomen is not greatly distended and the bowels are quiet ;
and when there

is considerable thirst. They should be given in moderate doses, freely diluted,

at intervals of three or four hours.

Turpentine is, in ray judgment, of unquestionable value in certain cases.

Not only is it a powerful antiseptic and a good stimulant, but its action on the

mucous membrane in properly selected cases is excellent. The symptoms
which call for its use in preference to the other remedies of this class are

a dry, brown tongue with tendency to sordes
;
abdominal distension without

much diarrhoea
;

considerable bronchial catarrh, and cardiac and muscular

weakness. I venture to believe that no one can have given this remedy in

suitable form and dose under the above conditions without sometimes observ-

ing, as I have done repeatedly, such prompt and positive improvement in all

the symptoms as could only be attributed to its action. It may be used accord-

ing to this formula :

I|«.
Ol. terebinthinae, fsiij ;

Pulv. acacise,

Sacchari, aJa, q. s.
;

Sp. lavandulffi comp., fsiij ;

Aquse, q. s. ad f^vj.

Ft. mist. sec. artom.

Sig. One to two teaspoonfuls in a little water every thi-ee hours.

If the stomach be irritable, it is well to reduce the dose of tuqxjntine and

to add to each dose one or two drops of deodorized laudanum.

In place of the oil of turj)entine a capsule containing from two to four

grains of white turpentine may be given every three hours.

Calomel has often been used as an intestinal antiseptic, and it has been

claimed, without any sufficient grounds, that the disease may be aborted by it

when given in small doses day after day. The only purpose for which it is

to be recommended is, however, as a sedative to the stomach and as one of the
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mildest and most manageable of laxatives
;
so that if, either at the beginning

of the case or at any time during its course, a laxative is indicated, fractional

doses of calomel (gr. ^ every two hours) may be used until a single move-

ment is secured. The view that the condition of the intestine or the course

of the disease may be influenced favorably by purgative doses of calomel or

of salines is totally opposed to my own experience and opinion.
A mixture of two parts of tincture of iodine with one part of carbolic acid

has also been recommended to produce intestinal antisepsis, and has found

some acceptance. One to three drops of the mixture may be given three times

a day. Yeo recommends chlorine-water and quinine for the same purpose.
Murchison years ago, and Schonlein before him, spoke highly of chlorine in

this disease. Naphthalin has been recommended by Rosenthal and others fol-

lowing him. Very excellent results were reported by Wolf, the disease seem-

ing to run an abortive course in 16 out of 100 patients. The dose should be

from 15 to 60 grains a day. During its administration the urine becomes

very dark in color, but this is claimed to be a matter of no significance.

The employment of thymol has been urged very strongly by certain

writers. Henry is even convinced that the typical symptoms of typhoid fever

will rarely develop if the drug be administered during the first week of the

attack. It should be given in pills freshly made with medicinal soap. One
or two pills, each containing 2J grains, may be given every three hours.

Sufficient water should be swallowed after each pill to ensure its passage out

of the oesophagus, as otherwise disagreeable burning may result. Salol has

been advocated by a number of writers, and undoubtedly possesses decided

power in producing intestinal antisepsis. Other derivatives of salicin have

likewise been recommended for the purpose, as have also iodoform, the sul-

phites, sulphocarbolate of zinc, a-naphthol, /9-naphthol, and corrosive subli-

mate.

Tr'eatment of Special Symptoms and Complications.
—As would be expected,

some of the special symptoms or complications in typhoid fever usually re-

quire treatment directed particularly toward them. Fortunately, it will be

found that in proportion as rigid rest and diet are insisted upon, and as proper

measures for the control of fever and for the treatment of the intestinal condition

are adopted at the outset of the disease, the subsequent development of grave

symptoms or of serious complications will be correspondingly infrequent.

Headache is best managed by strict quiet and darkening of the room.

Cold may be applied to the head, or menthol, chloroform liniment, camphor,

or the like may be used locally. If these fail, potassium bromide may affbrd

relief, or small doses of antipyrine (gr. v) or of the effervescing granulated

antipyrine and sodium salicylate (sij, containing 4 grains of each) or of phe-

nacetin (gr. iij) may be given. Finally, a suppository of ext. opium gr. ^, with

quinine, 5 or 8 grains, may be used if the pain be not allayed by other means.

Insomnia sometimes demands active treatment in order to prevent nervous

exhaustion. Codeia (gr. ^ to |), sulphonal (gr. x or xv), potassium bromide

(gr. xv) with chloral hydrate (gr. vj), have proved the most useful in my
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experience. An enema of deodorized laudanum or a suppository of the ex-

tracts of opium and hyoscyamus may be required, or even a hypodermic

injection of mcjrphine (gr. ^ or \) with a minute dose of hydrobromate of

hyoscine (gr. -^ or ^).
Delirium and somnolence are so often associated with high fever that hydro-

therapy, applied as already describetl, is generally essential and most valuable

in their treatment. Supposkories containing asafcetida and quinine, gr. x each,

may be given two or three times daily. If the delirium be active or violent,

small doses of hyoscine (gr. y^ to -^) may act admirably. Large doses may

prove depressing. Codeia is often useful, quieting delirious excitement with-

out inducing stupor. Potassium bromide with elixir of valerianate of ammo-

nium is of value, especially in cases of hysteroidal type. When the delirium

tends to be of the low muttering type, camphor or musk may be of service.

The latter is of very uncertain action. To be of any benefit it must be of the

best quality and be given in large doses, and unless it acts promptly it is useless

to continue it. Carbonate of ammonium is much less used now than formerly,

but may occasionally be given with advantage in this condition in the dose of

gr. V every two or three hours in the form of emulsion. Ice to the head is

here also useful. A hot mustard foot-bath may induce relaxation and quiet.

Blistering the nape of the neck, or even the shaved scalp, has been recom-

mended, and frequently practised when the cerebral symptoms are aggravated.

It never seems to me proper to use this painful measure, and T fear it usually

does more harm than good.

Patients with typhoid fever always require close watching, but when

delirium is present they must not be left alone for an instant. They fre-

quently endeavor to leave the bed, and will even struggle violently to do so.

Before resorting to mechanical restraint all the resources of kind and skilled

nursing must be exhausted. It may be judicious to let the patient rise to the

sitting posture or sit on the edge of the bed for a few minutes, after which his

delirious restlessness may be for the time allayed, and he will sink back on

the bed in a more quiet state. I have even been led in rare cases to allow the

patient to rise to his feet and to be placed in an easy-chair close to the bed,

and have observed good results to follow. If restraint be unavoidable, it is

best applied by passing a sheet over the body and fastening it under the bed.

Vomiting at the outset of the disease should be treated by withholding food

and medicine, save fractional doses of calomel, alone or combined with bis-

muth, or minute doses of nitrate of silver, of creasote, or of dilute hydro-

cyanic acid. If the stomach be very irritable, a mild emetic may be useful.

When vomiting occurs later, it usually shows that the food or medicine dis-

agrees. The milk should at once be reduced in amount, and be diluted with

lime-water or carbonated water, or milk may be temporarily suspended, and

small amounts of dry champagne, liquid j>eptonoids, or light broths be admin-

istered. Very hot water taken in s}X)onful doses, small pieces of ice swal-

lowed, or some of the remedies above mentioned may be tried. Even if

vomiting occur only once a day or every other day, it shows that the stomach
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is in a state of continuous irritation, and a change of food or of medicine, or

of both, is required.

Diarrhoea is one of the symptoms which most frequently demands attention.

Even if the bowels are quiet, so that movements must be encouraged, a little

carelessness in feeding or medication is apt to bring on looseness. Actual con-

stipation is comparatively rare, though more common than usual in some epi-

demics. If the bowels are quiet, therefore, it is better to use a simple enema

every other day. If there is looseness it is necessary to decide by the number

and size of the movements whether anything shall be done to check it. As a

rule, it is not necessary to interfere if the movements do not exceed two in

number daily, and are not very large and liquid. The stools should be in-

spected in order to determine whether undigested food is being passed, and if

so, the diet should be modified and restricted before recourse is had to reme-

dies to check the looseness. Beef tea or other strong meat broths, for instance,

may increase the tendency to looseness; and when this exists milk properly
diluted and in suitable amounts should be depended on exclusively in most

cases. The pills of nitrate of silver with opium are very efficient in con-

trolling diarrhoea. Small doses of acetate of lead with opium are also veIut

able. The following may be used with advantage :

^. Bismuthi subnitratis, Siij ;

Pepsin, saccharat., Sij ;

Morphinae sulph., gr. j.

M. et div. in chart, xx.

Sig. One powder every three or four hours.

It is, as a rule, judicious to suspend other medication while using any of

these astringents ;
but if the latter are not effective, or if it seems essential to

continue other remedies by the mouth, the diarrhoea should be controlled by
enemata of deodorized laudanum in starch-water or by such suppositories as—
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tion, is consistent with a torpid and constipated state of the bowel through-
out the course of the disease. Modification of the diet may effect a change.
Occasional short courses of small doses of calomel or of a mild saline may be

required, but, on the whole, small cuomata are to be preferred to laxatives. I

have found the simple white-wheat gluten suppositories sufficient in some cases,

or glycerin in the form of suppository or of enema will be more active.

Tympanites may become so extreme as to cause great distress and to add

materially to the danger of the case by pushing up the diaphragm and embar-

rassing the heart and lungs. It is most serious when paretic in nature

and due to degenerative changes and weakness of the muscles of the abdomi-

nal and intestinal walls and of the diaphragm. In other cases it is due to

excessive development of gases in the intestine from decomposition of the food

and morbid secretions. Under the latter circumstances more rigid restriction

of the food, small, frequently repeated doses of such antiseptic remedies as

turpentine, thymol, or naphthalin, mild laxative doses of calomel or of castor

oil with turpentine in emulsion, and the external use of tur|)entine stupes,

are to be considered. When the distension seems largely due to weakness

of the muscles, an increase in the amount of stimulus may relieve it
;
and with

this may be joined full doses of strychnine by the mouth or injected hypoder-

mically into the abdominal walls. Enemata containing turpentine or asafoetida

are also valuable, or, as a last resort, a soft rectal tube may be introduced very

carefully as far as possible into the colon.

Abdominal pain often accompanies great tympanites. It usually is only
the result of the excessive distension, but occasionally it is so acute and intense

as to indicate the existence of localized peritonitis. It is indeed not improb-
able that in many cases of extreme tympanites there are patches of plastic peri-

tonitis which further aid in inducing paresis of the intestinal walls. In the

case of the lad referred to on page 66 the fact that the extraordinary and

prolonged distension was thus caused was shown by the subsequent presence

of a large indurated mass, doubtless composed of enlarged glands, agglutinated

coils of intestines, and plastic exudation, which required many months to dis-

appear.

Peritonitis, unless of circumscribed character, is a very fatal complication,

whether it result from perforation of the bowel or from extension of inflam-

mation from the base of deep ulcers. It is to be treated by the most absolute

rest, on a water-bed if possible ; by opiates by the mouth or hypodermically,

in such doses as to maintain a projier constitutional effect
; by cold to the abdo-

men; and by the smallest po&sible amount of food and drink, and at first only

cracked ice and dilute stimulants. Strychnine may be given with morphine

hypodermically. If collapse is threatened, external heat and ether hypoder-

mically are to be tried. The whole effort must be to maintain life and to keep
the bowels quiet, so that if perforation have occurred the development of

adhesions may be favored. The same treatment is appropriate if peritonitis has

arisen without perforation ;
and it is always presumable if recovery ensues that

such has been the case, though the possibility of recovery after perforation is not
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to be absolutely denied. It is questionable whether laparotomy is everjustifiable
in typhoid fever, and whether the patient's chances for life are not better without

it. The statistics of the operation during the course of the disease are most

unfavorable
;
and it is only when, during convalescence, peritonitis suddenly

develops with the symptoms of perforation that I should sanction its per-

formance.

Intestinal haemorrhage presents most difficult questions in treatment. If it

be small in amount, without apparent tendency to recur, and the general

symptoms show no sign of depression or shock, it is unnecessary to pay any
attention to it. Harm may be done by instituting at once active treatment

with irritating and depressing astringents. Cold to the abdomen may, how-

ever, always be applied with safety and advantage in the form of Leiter's

tubes or the ice-bag. In every case of intestinal haemorrhage absolute rest

must be insisted upon, a folded cloth being substituted for the bed-pan, so that

even the lifting of the nates may be avoided. If the haemorrhage be larger,

if the blood be dark as though coming from high up in the intestines, and if

there be any evidence of depression or shock, in addition to the external use

of cold small pieces of ice may be swallowed and a small enema of cold, or

even of iced, water may be used. Hypodermic injections of ergotin in large

doses form in my judgment the most reliable haemostatic treatment. Acetate

of lead and opium or aromatic sulphuric or gallic acid may be given by the

mouth. I have known very large doses of oil of turpentine (f|j in emulsion

in thirty-six hours) given with marked success in a case under the care of

Dr. Batt, where six large haemorrhages on the twenty-first and twenty-second

days had induced most alarming collapse, with a fall of temperature from

105° to 97°. Stimulants should be given freely if collapse threatens, but

ether and strychnine hypodermically are the most prompt and powerful
remedies to induce reaction. Recovery may occur from an apparently mori-

bund condition, so that we should never relax our efforts in this condition so

long as life is still present.

If the loss of blood has been great, transfusion of blood and intravenous

injections of a warm solution of sodium chloride have been used with occa-

sional success. When a haemorrhagic diathesis develops, as it may do late in

the course of grave cases, the tincture of the chloride of iron and turpentine

have seemed to rae most useful.

Epistaxis profuse enough to demand interference is unusual. In exhausted

conditions, however, even small losses of blood are dangerous. The best treat-

ment is by ice to the nose, forehead, and nape of the neck
; ergot, turpentine,

or oil of erigeron internally ;
insufflations of alum or tannic acid

; and, finally,

as a last resort, by plugging the nares.

Heart failure is chiefly to be guarded against by systematic reduction of the

temperature and by the use of alcoholic stimulants and of strychnine in full

doses. In an emergency either alcohol or ether may be given hypodermically.

Tincture of digitalis in small doses, 5 or 6 drops every two or three hours, or

tincture of strophanthus in equal amounts, may be useful
;
but I have seen no
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good result from large doses of these remedies in the heart failure of fever.

On tiie contrary, harm may result from pushing their administration freely.

Nitro-glycerin (gr. y^^ to -^) or caffeine (gr. ij, repeated at short intervals) is

more valuable. Either may be given by the mouth or hypodermically, as

may also camphor dissolved in olive oil. I would lay especial stress on the

systematic use of strychnine in moderate doses when there is a tendency to

cardiac or respiratory failure, and in large and oft-repeatetl doses hypodermi-

cally when such failure is imminent or actual. Reference may be made to the

case reported on page 88 as showing to what extent and with what happy
result its use may be pushed.

Hyix)static congestion of the lungs, extensive bronchial catarrh and pul-

monary oedema, and hypostatic pneumonia are all apt to be associated with high

temperature and a tendency to cardiac and raspiratory failure. We have seen

that hydrotherapy neither tends to induce these complications nor is contra-

indicated by their existence. Frequent changing of the position of the patient

is useful in prophylaxis and in treatment. Dry cups may be applied rejjeat-

edly to the chest posteriorly, and I have even used a few wet cups with good
effect. Frequent deep inspirations or inhalations of oxygen are also of value.

Finally, strychnine and quinine in solution with mineral acids (as In the fol-

lowing formula) may be given with great advantage :

^. Quininse sulph., 3j ;

Strychninae, gr. j ;

Acid, muriatic, diluti, fjiij ;

Tr. cardamomi comp., fgiij ;

Aquae purse, q. s. ad f^v.—M.
Ft. sol. et filt.

Sig. A teaspoonful in water every four or six hours.

Carbonate of ammonium in emulsion (gr. 3 to 5 every two or three hours)

or turpentine is often useful.

Bed-sores are to be avoided by carefully keeping the surface clean and dry,

by preventing too continuous pressure on prominent parts, and by bathing
the skin at these parts with some such astringent wash as alum in alcohol.

If the case is protracted and severe, a water-bed will be of great service in

aiding to prevent bed-sores, as well as in their treatment if unfortunately this

complication has developed. The best local applications are intended either to

protect the ulcerated surface, as soap plaster, or to exert an antiseptic and

healing action, as in the case of ointment of iodoform or boracic acid, or

powder of iodoform and bismuth, or the following, recommended by Dr.

Beverly Robinson :

^. Ichthyol, 5);

Flexible collodion, f^.
—M.

Sig. Use locally.
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Thrombosis of the femoral veins should be treated by the daily application

of tincture of iodine along the line of the vessel, by enveloping the leg in

raw cotton from the ankle to the groin, holding this in position by a light

bandage, and by rest and elevation of the member. In the early stage of

the case great care should be used in manipulating the part, lest a fragment
of the clot be detached. Later inunctions may be used of dilute mercurial

ointment or of the following :

Ichthyol,



TYPHUS FEVER
By WILLIAM PEPPER.

Definition.—Typhus fever is an acute infectious and highly contagious

fever, endemic and epidemic, presumably due to a micro-organism as yet un-

detected, attended with no characteristic lesions of the solids, but with grave
alterations of the blood, and marked clinically by an abrupt onset, a macu-

lated and petechial eruption, and continued high fever for twelve or fourteen

days, terminating usually by crisis.

Synonyms.—Exanthematic typhus is the name applied to this disease by
the Germans, in contradistinction to abdominal typhus, by which is meant

typhoid fever. This is also used at times by the French. Petechial typhus ;

Spotted or Putrid fever
; Hospital, Jail, Camp, or Ship fever, are among the

best known and most appropriate of the older names. They indicate marked

clinical features of the disease or else the conditions under which it has often

developed.

History and Etiolog-y.—While the ignorance or neglect of sanitation

made every war more fatal by its diseases than by its battles, while vessels

were often floating pest-houses, and jails enclosed as much physical as moral

filth, outbreaks of typhus were common. From the earliest accurate account

of the disease, given in 1546 by Fracastorius, when he described the Verona

epidemics of 1506 and 1508, there are numerous reports of violent and wide-

spread outbreaks in all parts of Europe. It is indeed difficult to believe that

prior to the above dates the same thing did not occur. During the past fifty

years, although typhus has frequently appeared, it seems possible to note the

effect of sanitary regulations in tending to restrict the spread of the epidemics.

That the poison is constantly present in its favorite habitat is shown by the

occasional occurrence of sporadic cases in crowded cities. It cannot, however,

be said that the disease is endemic except in comparatively few places, such as

certain parts of Great Britain, especially London, Dublin, and Glasgow ;
in

Brittany in France
;

in the provinces of the Danube and the Baltic, etc. In

America it has appeared for the most part in the form of limited outbreaks in

seaboard towns, following the importation of the virus from abroad by fomites

or by actual cases of the disease. Independent outbreaks of the disease

have, however, occurred in a few instances. An epidemic occurred in New

England in 1807, and one in Phihulelphia in 1812, after which the elder

Wood states that occasional cases developed in the slums of that city until

1820-21. Gerhard gave an admirable account of the epidemic he studied in

134
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the same city in 1836, and subsequent outbreaks have been described by Flint,

DaCosta, Loorais, and others. Although doubt has been cast on the diagnosis
in many of the 1723 cases reported to the Surgeon-General's Office during the

Civil War, 1861-65, typhus apparently occurred at various points, and chiefly,

I believe, among returned prisoners of war. In the winter of 1864-65 I had
the opportunity of studying a circumscribed but severe epidemic, coincident

with an epidemic of variola, in a crowded and unhealthy portion of Philadel-

phia, where I then served as district dispensary physician. As far as I could

determine, both diseases had been introduced by returned soldiers and deserters.

In 1866 I again saw much of the disease in the medical wards of the Pennsyl-
vania Hospital, while resident physician in that institution

;
and during seven-

teen years of service as visiting physician to the Philadelphia Hospital, from

1867 to 1884, there were several outbreaks of typhus, during which a consider-

able number of cases were admitted there. lu 1880 a fatal outbreak occurred

at the town of Blackwood, New Jersey. I had the opportunity of studying

it, and it has been well reported by Dr. Branin. The disease was introduced

to the almshouse there by a sailor who came from a lodging-house in Phila-

delphia where there were several cases of imported typhus. The sailor

developed the disease after his arrival at the almshouse. It spread at once

among the inmates. At first the cases were of mild type and distinguished

with difficulty from typhoid. Severe weather came on, the sanitary condition

of the almshouse became very bad, and the disease assumed a grave type. In

the early part of the outbreak all the cases recovered
;

later the mortality was

almost 50 per cent.
;

in all there were 103 cases, with 33 deaths.

The causes which predispose to typhus fever are famine, destitution, over-

crowding, and filth. Whatever tends to reduce vitality and lessen resisting

power, sqch as intemperance, overwork, depressing passions, renders the sys-

tem more sensitive to the virus. Attacks occur, therefore, chiefly among the

lower classes and in the overcrowded and dirty sections of large cities.

Age exerts no special influence, and the disease may occur in infants and

in old persons. Naturally, the larger proportion of cases in all epidemics

will be found among young adults and the middle-aged, as more subjects

are exposed to the causes of the disease at these periods of life. Sex is

equally without definite influence, and so is occupation, unless, as in the

case of physicians, nurses, and clergymen, it may bring them in contact

with patients suffering with this contagious malady. Laundresses who are

called on to wash the linen of typhus-fever patients are also peculiarly lia-

ble to be affected. Epidemics may occur at all seasons and in most varied

localities, but they are most frequent, as already stated, in seaboard towns and

during the winter, when the ventilation and cleanliness of houses are apt to

be most defective.

The exciting cause of typhus is exclusively the specific virus. The extreme

contagiousness of this disease is so fully established that the evidence need not

be recited. Murchison formulates the conclusions as follows : When typhus

appears in a house or a locality it usually spreads with great rapidity ;
the
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number of cases in the house or in the circumscribed locality is in direct pro-

portion to the relation between the well and the sick
;
individuals living in

localities where the disease is unknown acquire it on visiting typhus patients

in a distant locality ;
the disease is often imported by infected i)ersons into

previously healthy localities
; and, finally, the contagiousness of typhus is

established by the success of prophylactic measures, and esixicially by the iso-

lation or removal of the earliest cases.

The virus may acquire intense energy. It is not necessary that there

should be actual contact with the sick, and yet the distance through which the

poison can exert its influence is limited. Brief visits to a single case may be

made with impunity, but if several cases are confined in one room the air be-

comes so infected that those who enter are apt to contract the disease though

they may not go within several feet of the sick. A large proportion of per-

sons unprotected by a previous attack contract the disease when first exposed
to it. As would be expected, therefore, many physicians and nurses lose

their lives during large epidemics. There is, however, great difference in the

susceptibility of different individuals and of the same individual at different

times. Thus, one of my nurses, who had passed unscathed through previous

epidemics of typhus, and in the severe outbreak here in the winter of 1864-65

had been most faithful and devoted in his care of many cases in the fever

ward, escaped until May 1, when he suddenly developed a malignant attack,

and died in four day?. The disease is contagious throughout its entire course,

and it is difficult to say if it be more so at one period than another.

Although it is evidently difficult in such cases to exclude other sources of

infection, it seems that typhus may be contracted from the corpses of those who
have died of that disease. I shall never forget the sudden impression made

upon me as I dissected the body of a subject dead of malignant typhus' in 1866.

It seemed as though a thick, strong vapor rose from the open surfaces and

struck me in the face. Within ten minutes I was too giddy and weak to

walk
;
a chill occurred within an hour, a high fever followed immediately, and

an aftack of moderate severity ensued. I had, however, been in almost daily

contact with typhus patients for a year previously.

The avenue by which the infection gains access to the system is not def-

initely known. There is no evidence to show that it is by contamination of

drinking-water or other ingesta. Analogy is opposed to the view that it is

through the skin. It seems probable that it is by way of the inspired air

that the disease is contracted. The poison attaches itself tenaciously to cloth-

ing and bedding, and the fever may be thus communicated by fomites at con-

siderable intervals of time and space. An attack of typhus protects strongly

and usually permanently against subsequent attack. Both relapses and recur-

rences are extremely rare.

No typhus microl)e has as yet been discovered. Hlava in 1888, at Prague,
found a streptococcus which he was disposed to believe j^eculiar to the dis-

ease. But he found it only in 20 out of 33 cases, and Cornil, Thoinot, and

others are not disposed to regard it as specific. Thoinot gives fresh experi-
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menfe to confirm the view that the blood of typhus patients will not convey
the disease to animals by inoculation.

The effect of overcrowding, defective ventilation, and filth in increasing
the virulence of the poison is so decided that the question has naturally arisen

if under such influences it may not arise de novo. This view has been

espoused by some high authorities, but if the poison is, as is probable, asso-

ciated with a microbe, all analogy is opposed to its S])ontaneous generation. A
more plausible suggestion seems to be that the microbe, which may be widely

distributed, and under ordinary circumstances possessed of but moderate path-

ogenic properties, acquires, when cultivated in contact with the foul effluvia of

human beings overcrowded, filthy, and degraded in vitality, such virulent

properties as make it the effective cause of typhus fever.

Morbid Anatomy.—There are no lesions of the solids peculiar to typhus
fever. As a rule, rigor mortis is not marked. Putrefaction occurs rapidly
after death. The petechial eruption persists after death, and large purple

patches are present on the dependent portions of the body.
The blood is profoundly altered. It is dark and fluid

;
the lining of the

aorta is deeply stained by imbibition
;
such clots as are present are soft and

dark like currant jelly. Ecchymoses may be seen on all the serous membranes,
and especially on the pericardium. The muscles are dark and, notably in the

case of the heart, have undergone granular degeneration. Extravasations of

blood are occasionally noted in the substance of the muscles, more frequently

in the recti than elsewhere. The liver is softened and somewhat swollen.

The spleen is enlarged, though usually not so much so as in typhoid : its pulp

is greatly softened, even to diffluence in many cases. In some of the cases

I observed it was from three to five times its normal size and extremely soft.

The kidneys are swollen and enlarged, and may show the changes of infectious

nephritis. Congestion and catarrh of the larynx and bronchial tubes are com-

mon. Hypostatic congestion of the lungs is very frequently, and pneumonia
not rarely, met with : the latter may be either croupous or catarrhal. Pleu-

risy, either sero-plastic or purulent, is an occasional complication. On the

whole, the lesions of the respiratory organs are much less constant and

pronounced than in typhoid fever.

The gastro-intestinal tract presents no characteristic lesions. Congestion

and occasionally ecchymoses of the mucous membrane of the stomach may be

noted. Peyer's patches may be slightly swollen and present the shaven-beard

appearance, but not in a degree greater than is occasionally found in all violent

infections. The solitary glands also are sometimes unduly prominent. The

Breslau epidemic, in which Lebert reports the occurrence of small ulcers of

the solitary and agminated glands, was certainly exceptional. In the Phila-

delphia epidemic of 1864-65, where diarrhoea occurred in fully one-third the

cases, some enlargement of Peyer's patches and of tjie solitary glands was found

repeatedly, but no ulceration was reported. A tendency to general hyperplasia

of the lymphoid tissue is present, but in a much less marked degree than in

relapsing or typhoid fever. The cerebral meninges are usually congested and
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the sinuses filled with dark blood. A nuKlerate amount of suharaehnoid and

ventricular effusion of scrum may exist, but not to a greater degree than in

acute diseases unattended with the intense nervous disturbances of typhus.

Organic lesions of the nervous centres are conspicuously absent as a rule.

General Clinical Description.—The incuV)ation of typhus fever varies

from a few hours to two weeks or even longer, according to the virulence of

the infection and the susceptibility of the individual. Twelve days may be

regarded as a safe average. Prodromes are more often absent than present.

There may be a feeling of general indisposition, with weakness, vertigo, and

loss of appetite, for two or three days. The invasion of the disease is as a

rule abrupt, with sudden vertigo, rigor or actual chill, extreme weakness, and

rapid rise of temperature. The patient is forced to take to bed at once in

most cases. Headache, pains in the back and limbs, and soreness of the flesh

appear speedily. Nausea and vomiting are not rare. The tongue is moist at

first, with but slight coating. The abdomen is not distended, and constipation

is usual. Epistaxis is rare. The expression is heavy and like that of one in-

toxicated. The face is flushed uniformly, and the eyes are congested. Delir-

ium may occur almost at once, and serious nervous symptoms s})eedily ensue.

Prostration may appear early, and is so marked as to be highly characteristic.

The fever rises so rapidly that a temperature of 104° or 105° may occur

on the second or third day, and this may be the highest point attained during

the attack. The daily variations are not marked. The sense of heat imparted

to the hand even exceeds the degree actually present. (See Fig. 10.)

The pulse is rapid from the first. Not rarely it reaches 110 or 120 by the

third day, and this rapidity increases as the disease advances. Even if full and

strong for a day or two, the pulse speedily grows small, soft, and compressible,

and the heart's action is found to fail rapidly in force. The respirations are

hurried, in accordance with the height of fever and the acceleration of the

pulse. If any pulmonary complication develops, the disturbance of pulse

and breathing may become extreme.

On the third or fourth day the typhus eruption makes its appearance in the

form of numerous irregularly-rounded spots, of a dull-red color, barely ele-

vated above the skin. These disappear on pre&sure at first, but soon it is

found that the centre persists on pressure, and later the entire spot is con-

verted into a petechia. It is preceded or accompanied by an irregular conges-

tion of the derm which causes a subcuticular mottling.

By the end of the first week the disease has reached its height. The stupor

from which the disease takes its name is pronounced. The decubitus is dorsal,

and the patient must from time to time be turned on either side. There is a

deep dusky flush of the face, and the expression is profoundly dull. It is

of\en impossible to rouse the patient to answer. Delirium may be low and

muttering or wild, excited, and noisy. Despite the stupor, sleep may be

almost absent. The prostration and muscular weakness are extreme. Tremor,

difficulty in protruding the tongue, retention of urine, slipping down in the

bed, and inability to turn are often present. The severe headache of the earlier
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days has subsided, or, if it continues, may be associated with muscular rigidity

and retraction of the head. The fever continues uniformly high, with a dry

Fig. 10.
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skill, a finely-injected eye with contracted pupil, and an expression occasion-

ally wild and fierce, but usually veiled, heavy, and profoundly dull.

The nervous symptoms of typhus fever are most severe and characteristic.

Muscular debility is extreme from the very first, so that it is uncommon to

have patients walk about for more than a few hours after the invasion,

although cases are occasionally met with of such mild type as to present

themselves at the out-door department of a hospital with the rash already

out. It is commonly associated with great vertigo, which makes the patient

still more helpless, and throughout the case this latter symptom may be dis-

tressing, causing a frequent feeling that the bed is sinking or swimming away.
The prostration increases as the disease advances. It shows itself in the tend-

ency to heart failure, in the retention of urine, in difficulty in protruding the

tongue or in swallowing, in inability to turn in bed, in a high degree of tremor

and subsultus.

Pain is often severe in the early stage. Headache is its most constant

form : it may be intense, and in cases of the cerebro-spinal type is asso-

ciated with rigidity of the muscles of the neck and retraction of the head.

Cutaneous hyperaesthesia and muscular soreness may also be marked.

It is only in very exceptional cases that delirium is absent, though it varies

much in its degree. As a rule, it apjjears early and continues throughout the

case. It may be mild and muttering or noisy and wild. Hallucinations may

occur, and patients have given me apparently coherent accounts of the most

improbable occurrences. In one instance a woman of excellent character

accused herself of lewd thoughts and conduct in her past life, and repeated

these accusations daily through a considerable part of the attack, though it

was apparent on her recovery that no recollec'tion of such remarks was retained.

It required decisive explanations to avoid unpleasant social results, so emphatic

and plausible had been her accounts. Stupor is equally common, and varies

from hebetude to profound coma. Only in very mild cases is there absence

of the peculiar mental confusion and heaviness with besotted expression of

countenance from which the disease gets its name. Oscillation of the eyeballs

is an unfavorable symptom occasionally met with. Convulsions may occur at

the onset in children without necessarily grave significance: occurring in adults

toward the close of the second week, they are evidences of intense toxaemia,

often with renal complication, and are ominous. In spite of the stujwr, true

refreshing sleep is apt to be wanting, and insomnia may jx'rsist to a dangerous

extent. Careful attention to this point is always demanded, as fatal exhaustion

may be induced by prolonged watchfulness.

The fever runs a course of about two weeks. It is ushered in by a rigor

which may be slight or may amount to a hard chill. The latter is far more

frequent than in typhoid. The initial rise of tenqwrature is sudden and high,

and 103° is often, and 104° occasionally, reached by the evening of the first

day. Wunderlich reports 104.9° in one case at that period, and Lebert 106.4°

on the second evening. The maximum of the case is reached from the third to

the fifth dav. It varies from 103° in mild cases to 105° in severe cases, and
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even to 106° in the grave form. In one case at Blackwood, N. J., it was

109° on the fourth day, and yet the patient ultimately recovered. The

remissions, which usually occur in the mornings, are apt to be but slight;

the high fever persists with great uniformity. During the second week the

fever rarely exceeds the maximum of the first week unless inflammatory com-

plications occur, or in fatal cases, where death is often preceded by a sudden

rise to 106°, or even to 109°. About the twelfth day in favorable cases a crisis

occurs, marked by an abrupt fall in temperature, and often by some critical dis-

charge. Thoinot states that there is never a sudden fall in the temperature, but

this is totally opposed to general experience. I have seen it drop five degrees
in twenty-four hours, and even more abrupt and extensive falls are recorded.

The temperature often becomes subnormal and remains so for several days.

The symptoms furnished by the digestive system in typhus are usually

unimportant. The tongue may remain moist and but slightly coated in mild

cases, but more commonly it becomes dry and brown or even blackish and

cracked. It is tremulous, and in bad cases it is difficult or impossible to pro-
trude it. Sordes form abundantly on the teeth and lips.

The appetite is variable. Usually there is anorexia, but thirst is preserved.

Occasionally relish for food is not entirely lost at any time during the case.

When stupor is marked no request for nourishment or water may be made,

though they will be swallowed willingly when offered. Nausea may exist with

the intense vertigo at the onset, but both it and vomiting are rare symptoms

during the disease. Uraemia or cerebral irritation may induce vomiting toward

the close of the case. The abdomen is not distended, though, on the other

hand, retraction is rare. The condition of the bowels varies in different epi-

demics. Constipation is the rule, and I have often known it difficult to

secure satisfactory movements with simple enemas. A typical typhoid state

develops in some cases, with meteorism and looseness of the bowels, but

even then neither ochre-colored stools nor intestinal haemorrhages occur. In

some epidemics, as at Philadelphia in 1864-65, diarrhoea may be present in

fully one-third the cases.

The liver is occasionally somewhat swollen, the spleen much more fre-

quently so, but to a less degree and with less constancy than in typhoid fever.

Tenderness on pressure is apt to exist over the liver or spleen if enlarged.

A rapid pulse is nearly always present. Its rate corresponds with the

height of fever and with the degree of disturbance of the cardiac ganglia and

muscle. In mild cases with moderate fever it may at no time exceed 96 or

100. Occasionally a disproportionate slowness may be noted, and if this be

unaccompanied by alarming ursemic or cerebral symptoms, it is favorable, as

indicating a large reserve of cardiac power. But usually the pulse-rate rises

rapidly from the onset and varies between 110 and 120 in cases of ordinary

severity. In children, in sensitive females, and in grave cases a pulse of 136

to 160 is not uncommon. Sudden slowing of the pulse without fall in tempera-

ture or improvement in nervous symptoms is of serious significance. When
the critical fall of temperature occurs, about the close of the second week, the
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pulse-rate should fall decidedly, though not so rapidly. Abnormal slowness

to 60, or even to 48, is not rare during convalescence. In one case in the

Blackwood epidemic the pulse on the twentieth day was 24, with respirations

16 and temjjerature 98°
; recovery followed, and by the thirty-second day the

pulse had attained its normal rate. Excitement or exertion will rapidly send

the pulse-rate up again, however, and this undue mobility of the heart may
last for weeks. When the muscular substance or nervous ganglia of the

heart are seriously involved the pulse may be so rapid, small, and irregular

as to be uncountable
;
the pulse taken at the wrist may diifer widely from

the count of the cardiac impulses at the preecordia, and, if life be spared, pro-

nounced weakness and irritability of the heart may persist long after recov-

ery is otherwise complete.

The character of the heart's action and pulse is even more important than

the rate. In mild cases and in the young and strong the pulse may retain

fulness and force
;

but there is pronounced tendency to failure of cardiac

power, and as a rule the pulse grows soft, small, and compressible in two or

three days, and from that onward its weakness increases. For some time

before the crisis, in very grave cases which nevertheless recovered, I have

been unable to detect the pulse at the wrist. Dicrotism is less common
than in typhoid.

The cardiac impulse soon grows weak and diffuse
;

it becomes impossible

to count the apex-beats by palpation ;
the first sound is altered in character,

becoming short, clear, and valvular, and ultimately almost inaudible, owing to

increasing impairment of the ventricular contractions. A blurred or murmur-

ish character of the first sound is also often present, but actual endocarditis is

rare. These changes indicate, and to some extent measure, the dyscrasia of

the blood, the degeneration of the cardiac muscle^ and the failure of

innervation.

The pulse-respiration ratio is fairly preserved, so that the breathing is

usually 30 to 40 in the minute. I have, however, observed the respiration at

50 and at 40, with a pulse of 104 and of 88, respectively, and without demon-

strable pulmonary lesion in either case. Respiration becomes much more rapid

in case of pulmonary complications, not rarely reaching 50, or even 60. As
the development of such complications is oft^n insidious, cautious explorations

of the fchest should be made daily. Weak respiratory murmur, with fine ex-

pansion crepitus on deep breathing heard over the lower lobe behind, may
often be found as evidence merely of hypostatic congestion and imjierfect

expansion. But even when pneumonia exists the percussion-duluess may be

only relative and bronchial respiration be imperfectly developed. Cough may
lack force, and the muco-sanguinolent expectoration be scanty and raised with

difficulty. The increased lividity and cyanosis, elevated temjjerature, and car-

diac failure confirm the suspicion aroused by the physical signs.

Bronchitis in any serious degree is greatly less frequent than in typhoid.

Sonorous and sibilant r&les scattere<l over the chest are common, and indicate

congestion and slight catarrh. The character of respiration varies greatly.
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If there be much pulmonary congestion, it is shallow and superior costal in

type. If the cerebral symptoms and the toxaemia are profound, it is irregu-

lar, jerking, or even stertorous. Under these circumstances its frequency may
fall below the normal. An inverted type of respiration, due to pneumogastric

paresis, is a fatal symptom. The expired air is heavy and offensive. Little is

known of its composition save that it often contains an excess of ammonia.

Hiccough is not rare in grave cases. It is important to be aware that

epistaxis is of quite frequent occurrence in some epidemics. It was noted in

twelve out of one series of thirty cases under my observation.

The urine is scanty and highly febrile. It is highly colored, of strong,
offensive odor, and apt to become ammoniacal. The urea and uric acid

are increased, while the chlorides are greatly diminished or absent. Albu-

min is usually present in all but mild cases. The amount is not great, nor

does it it add materially to the gravity of the case unless infectious nephritis be

present, when albumin is. more abundant, with granular or epithelial tube-casts.

The proportion of cases in which nephritis occurs varies much in different epi-

demics
;

its existence adds decidedly to the gravity of the case. If the

patient survives the fever, the nephritis rarely persists. At the time of the

crisis copious discharges of urine, at first loaded with urates and then very

light colored and of low specific gravity, sometimes occur. As already stated,

retention of urine is of frequent occurrence. The urine may be passed if the

patient's attention is drawn to it
;
but the region of the bladder must be exam-

ined regularly, and the catheter be used if required.

The cutaneous symptoms demand careful study. The skin imparts a

peculiar sense of pungent heat, aptly styled calor mordax. It exhales an

odor which, combined with that of the breath, may be recognized as charac-

teristic after a few experiences. There is but little tendency to moisture, so that

sudamina are of rare occiirrence in typhus as contrasted M'ith typhoid fever. A
copious sweat may attend the critical fall in the temperature. Cold, clammy
sweats of the head and extremities, with continued high central temperature,
often presage fatal cardiac failure. Herpetic eruptions are of rare occurrence.

The eruption of typhus consists of a combination of subcuticular mottling
with the characteristic macules. The mottling is not essential or constant,

though of common occurrence. It may appear as early as the first day.
The spots or macules appear, as a rule, on the third or fourth day; they

may be postponed for several days later, as to the seventh or even tenth

day. They come out in a single crop, appearing first on the trunk, then

on the extremities, and less constantly or copiously on the face. The spots

are irregularly rounded in form, barely if at all elevated above the surface,

and vary in size from that of the point of a pin to two or three lines in

diameter. Both the number and the color of the spots bear relation to the

severity of the case. As a rule, the more copious and darker-colored the

eruption the deeper the infection. In mild cases the spots may be pinkish or

rose-colored and disappear readily on pressure, so as to resemble those of

typhoid, and may continue thus until they fade. Usually they are of a
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deeper and duller red, more resembling the eruption of measles, and though

they disajipcar on pressure at first, there is in bad cases a gradual conversion

of the macules into petechite. In some cases the spots fade raj)idly in the

course of three or four days, but when petechial they last throughout the case,

fading away gradually toward the crisis or remaining visible after death. In

addition to these small petechia, there may be ecchymotic patches at various

points of the surface or on the conjunctivae. A fine branny descjuamation

occasionally, but not generally, follows the subsidence of the eruption. It

may affect the entire surface, even the hands and the soles of the feet des-

quamating.
Varieties.—For practical purposes it is enough to recognize the mild, the

ordinary, the grave, and the malignant varieties of typhus. In some epidemics
a considerable proportion of mild cases occur, and more rarely walking and

also abortive cases, corresponding to those res})ective forms of typhoid, are

met with.

The grave form embraces cases with serious complications, such as pneu-
monia or nephritis, and also those cases whose gravity is due to the undue

prominence of certain groups of symptoms. Under the latter heading must

be classed the ataxic type, with a high degree of irregular nervous disturbance,

and the adynamic tyjje, with extreme prostration and tendency to heart failure.

Murchison describes an ataxo-adynamic type which combines the features of

both. The cerebro-spinal variety, of special interest owing to its resemblance

to cerebro-spinal fever, is a form of the ataxic type.

Malignant typhus, also called typhus siderans, may prove fatal in twelve to

twenty-four hours. The virus acts with concentrated intensity ; immediate

dissolution of the blood occurs
; petechiae may ap]>ear in large numbers, and

large ecchymotic patches form on dependent portions of the body. Hyper-

pyrexia is developed in a few hours
;
the extremities may be cold and livid,

while the rectal temperature is 106° or 107°
;
the pulse becomes running and

thready, and delirium and stupor appear early. Death may ensue so speedily

as to leave the diagnosis in doubt unless the evidence of infection is clear.

Complications and Sequelae.—Epidemics of typhus vary greatly as to

the frequency with which complications occur. It is an error to think them

rare, and as they often develop insidiously, there is great danger of overlook-

ing serious complications unless continual watchfulness be exercised.

Hypostatic congestion of the lungs, bronchitis, and pneumonia are of fre-

quent occurrence. The pneumonia may be either croupous or catarrhal, is apt

to run an irregular course, adds greatly to the danger of the case, and occa-

sionally terminates in gangrene or runs into a chronic form.

Several loose dark stools occur daily in a considerable proportion of cases

in some epidemics, but severe diarrhcea is rare. Intestinal haemorrhage does

not occur, save in the grave hremorrhagic type.

A small amount of albumin is present in the urine of most cases of typhus

fever, but does not necessarily imply the existence of nephritis. Careful micro-

scopical examination will, moreover, show tube-casts and renal epithelium in
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a considerable proportion of severe cases. They may be found even in urine

which is amber-colored with but very slight deposit. I am not prepared to

say that a slight degree of catarrhal nephritis adds alarmingly to the danger of

the case
; certainly most of my own cases where it was present recovered. It

is always a source of anxiety, however, and if the urine be scanty and the

albumin abundant uraemic symptoms are often added to the existing nervous

disturbances and the danger is greatly enhanced. If the patient survives the

fever, chronic nephritis rarely persists as a sequel unless the patient is allowed

to expose or exert himself at too early a period of convalescence.

Epistaxis is occasionally met with, even when no pronounced haemorrhagic

tendency exists. Hsematemesis is much more rare. In certain haemorrhagic
cases blood escapes from almost all surfaces, in addition to numerous subcuta-

neous ecchymoses.

Parotitis is both more frequent and more dangerous than in typhoid.

Both glands may be affected simultaneously, though more commonly but

one, or first one and then the other. Suppuration usually ensues, and the

gland breaks down and is discharged in small necrosed fragments. I have

seen death result from parotitis arising after all danger from the original

attack of fever seemed over, extensive infiltration and burrowing having
caused fatal exhaustion. If the pus be not evacuated promptly, it is apt to

discharge by the ear, the cartilaginous meatus being separated from the bone.

I have rarely known deafness to persist. There may be inflammatory swell-

ing of other glands, analogous to the buboes of the plague.

Meningitic or other intracranial lesions are, as already stated, rare. Palsies

of a single member, or even paraplegia, may occur among the sequels. Neuritis

is in most instances the cause.

Jaundice, erysipelas, cancrum oris, and abscesses in the subcutaneous tissues

or in the joints are occasional complications.

The muscular tissue of the heart is affected in typhus with granular degen-

eration whenever high fever is present, but in some cases this lesion is so extreme

as to be the chief cause of fatal heart failure and collapse. Endo- and peri-

carditis are rare.

The hair falls out after typhus, though probably not so frequently as after

typhoid. Permanent baldness is not to be feared. The nails present transverse

ridges, as after other severe acute affections.

Prognosis.—The duration of typhus fever is, on an average, about two

weeks. Short, abortive cases are occasionally met with, in which the crisis

occurs as early as the eighth or tenth day. On the other hand, the fever may
be prolonged to the eighteenth or twenty-first day, and if serious sequelae have

developed the sickness may be greatly protracted.

The mortality varies in different epidemics between 10 and 35 per cent.

The type of the disease must be considered in estimating the prognosis, as

well as the symptoms of the individual case. Children rarely die
; young

adults have many chances in their favor
; beyond the age of thirty the progno-

sis grows more grave, and after middle life the mortality may reach 50 per
Vol. I.—10
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cent. Sex exert« no influence. The previous condition and habits of the

patient, and especially as regards privation and intemperance, are of great

importance : the disease is terribly fatal among drunkards. The negro race

seems to succumb readily to typhus as well as to relapsing fever.

Intensity of the nervous symj)toms ; persistent hyperpyrexia ; extreme pros-
tration and rapid, feeble pulse, with threatenal heart failure; scanty, highly
albuminous urine

; vomiting or diarrhoea
; copious dark-colored eruption,

soon becoming petechial ; pulmonary comj)lications,
—these are most unfavor-

able elements in prognosis. Typhus is noted, however, for the almost miracji-

lous recoveries which take plac^ when patients seem moribund, so that our efforts

must never be relaxed as long as a spark of life remains.

By far the larger proportion of deaths occur from the ninth to the twelfth

day. In very grave or in malignant cases the system is overwhelmed by the

toxaemia even as early as from the first to the fifth day. During the second

week toxaemia, exhaustion, and heart failure are the common causes of death.

When a fatal result occurs after the close of the second week, it is usually from

some complication or sequel, especially pneumonia.
True relapses are excessively rare in typhus, and second attacks or recur-

rences, though not unknown, are likewise very rare. Patients who are conva-

lescing from other infectious diseases seem highly susceptible to the poison of

typhus, and the disease is very dangerous when contracted under such circum-

stances. In 1865, when attending a large number of cases of small-}X)x and

of typhus, I saw several instances where each of these diseases develo|)ed in

patients convalescing from the other. In at least two instances I could not

avoid the conclusion that I had been the medium of communicating typhus
to patients recovering from variola, although I did not myself contract typhus
until the following year.

Diag-nosis.—Sporadic cases of typhus or the early cases of an epidemic may
be mistaken for cerebro-spinal fever, for typhoid, or for measles. This is partly

because typhus is a much more rare disease than any of the others mentioned, so

that the observer is off his guard. But even in the midst of a well-recognized

epidemic occasional cases present themselves where the diagnosis is difficult.

In 1864 both typhus and cerebro-spinal fever were prevalent in Philadel-

phia. Errors of diagnosis were frequently made. The onset in both diseases

is abrupt. Fever rises rapidly to a high point ;
delirium is early and may be

violent. Headache, backache, and pains in the limbs occur, and hypenesthesia

is often present. In typhus, though not nearly so often as in meningitis, there

may be painful rigidity of the muscles of the nucha with retraction of the

head. The headache is, however, usually more intense and persistent in

cerebro-spinal fever
;

muscular soreness and rigidity, and especially the

retraction of the head, are more pronouncetl ;
intolerance of light and sound

is present ; vomiting is much more common
;
the evidences of prostration are

less marked, and esi)ecially is the failure of heart-power later and less con-

stant; herpetic eruptions are common, while the characteristic eruption of

typhus is wholly wanting.
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In ordinary cases of typhoid fever there is little or no danger of mistaking
it for typhus. The mode of onset, the absence of chill, the gradual, step-like

rise of temperature, the more gradual development of nervous symptoms, the

J
bronchial and abdominal symptoms, the marked enlargement of the spleen,

the occurrence of epistaxis, and the postponement of the eruption until the

seventh day, serve to establish the diagnosis. But it must be remembered

that in typhoid the onset is sometimes abrupt and the rise of temperature to

a high point early and rapid ;
that intense headache, pains in the limbs, and

hypersesthesia may be present ;
the delirium be early and active, with marked

tendency to stupor ;
the abdominal symptoms be absent

;
and the eruption be

more or less uniformly converted into petechiae and accompanied with subcu-

ticular mottling. On the other hand, in typhus the symptoms may be mild,

the eruption postponed till the sixth day, and then be scanty, light-colored,

and disappear wholly on pressure ;
the bowels disposed to be loose and the

symptoms of prostration be largely wanting. In short, there are few out-

breaks of typhus in which some cases are not met which demand cautious

and critical study before the diagnosis can be established.

The eruption of typhus comes out at about the same time as does that of

measles, and at first may resemble it considerably. But in measles the erup-
tive stage is preceded and attended by marked catarrhal symptoms ;

the rash

comes out first on the face
;
the spots form groups with crescentic borders, and

rarely become petechial.

The bubo plague is so strictly limited to certain Oriental countries by
mod&rn quarantine that the question of its differential diagnosis from typhus
can rarely arise. The symptoms of the onset are not dissimilar, but the very

rapid development in the plague of profound typhoid symptoms ;
the early

appearance of buboes, carbuncles, and extensive petechise ;
the pronounced

tendency to collapse, with sudden fall of temperature ;
the absence of the

characteristic eruption,
—serve to distinguish this frightfully fatal disease

from typhus.

It is unnecessary to repeat here, with reference to the possibility of mis-

taking typhus for urasmia, what has been elsewhere said on this point in regard

to typhoid.

Treatment.—The highly contagious nature of typhus fever renders imper-

ative the prompt isolation of each case. The infected house should be vacated

and thoroughly cleansed and disinfected. If a case has occurred in a large

community, the public health authorities are to be summoned to take charge

of the locality, with a view to the adoption of such radical sanitary measures

as may prevent any spread of the disease. Patients suffering with typhus

fever should not be admitted to general hospitals if it can be avoided, but

should be accommodated in special hospitals for infectious diseases. If the

climatic conditions are favorable and the cases are numerous, they are best

treated in isolated tents.

The hygiene of the sick-room as regards nursing, rigid cleanliness, venti-

lation, disinfection of all clothing, demands specially close attention. Although
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there are no grave lesions of the alimentary tract, and though there may be

some maintenance of appetite, it is on the whole safer that the diet should be

li(inid througiiout the course of the disease. Milk is the best basis, and to it

may be added strong animal broths. Junket, thin arrowroot, light custard,

and raw egg may be cautiously tried, and continued if foinid to agree. Tea

or coffee, either black or with hot milk, may be taken with relish, and may
be very useful, especially where there is a tendency to ataxic symptoms or to

stupor. Nourishment should be given in comparatively small qtiantities at

short intervals : four to six ounces of milk or its equivalent every two hours

may be taken as a fair standard. Water should be offered frequently, and the

patient may be encouraged to drink it freely. Alcohol is indicated in nearly

all cases by the prostration and the tendency to heart failure. It is specially

well borne in childhood and in advanced life. Cases of moderate severity in

vigorous young adults often do well without it. The same rules are to be

observed as to administration and as to deciding for or against its beneficial

action as were laid down in the article on Typhoid Fever. Upon the whole,

it is needed in typhus earlier, more constantly, and more freely than in

typhoid. It is usually well to begin with small amounts much diluted, but

the remedy must be unhesitatingly pushed if the symptoms call for it. I find

among ray notes the records of two cases where one and a half ounces of

strong brandy were given every hour, day and night, for ninety-two and

ninety-six hours respectively, with the manifest effect of saving life.

The presence of marked ataxic or adynamic nervous symptoms, a copious

and dark eruption with abundant petechia, a small, weak, and rapid pulse vith

failing cardiac impulse and first sound, are the positive indications for stimula-

tion : the effect of the stimulus upon the symptoms is the guide as to the

proper amount to administer, and the fact that the disease runs a short, self-

limited course justifies the freest use of stimuli to carry the patient along till

the critical hour is reached.

The management of the fever should be upon the same general lines as in

typhoid. The use of cold baths, systematically employed after the Brand

method, should be insisted upon in all cases where the fever rises to 103° in

the axilla or 103|° in the rectum. While the temperature remains below that

point dependence may be placed upon rejieated sponging with cold water or an

occasional pack. Should the surroundings of the case render bathing imprac-

ticable, it will of course be necessary to rely on repeated, thorough cold-water

packs or affusion as originally used by Currie. It will, however, soon be pos-

sible to se(;ure portable bath-tubs by means of which hydrotherapy can be

carrietl out in private houses of every class. It is of the utmost importance
that the temj)erature should be controlled from the very first day. If this

be judiciously and firmly done, the development of the gravest nervous symp-
toms and of alarming heart failure may often be averted. The most fre-

quent cause of failure of hydrotherapy is its postponement until heart, brain,

and blood have been too seriously damaged by the continuance of high tem-

perature.
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Antipyrine and analogous antipyretics must be used with extreme caution.

A sudden rise of temperature may be met and modified by one or two medium

doses, but in typhus, even more than in typhoid, there is a tendency to contin-

uous high temperature, and anything like the continuous use of these antipy-
retics is absolutely forbidden.

The mineral acids, especially nitro-muriatic and phosphoric, may be used

freely with advantage. There is no good ground for believing that they exert

any specific eifect on the virus of the disease, but their general and local

action is tonic. Besides, when properly diluted they make a pleasant acidulated

drink, so that the patient is encouraged to take water freely. Dilute chlorine-

water may be used in the same way.
Headache may often be relieved by applications of cold to the head, but if

intense and persistent it may require the use of sedatives. Small doses of

morphine and atropine may be given safely by hypodermic injection, or

opium may be used by the rectum or by the mouth.

When active delirium is present, with sleeplessness and severe headache, an

opiate combined with cannabis Indica or with hyoscine hydrobromate is to be

tried
;
under these circumstances Graves advised tartar emetic in conjunction

with opium. Chloral hydrate, in doses of 12 to 15 grains by the mouth or

of 20 grains by enema, has given good results. If insomnia, with or without

headache, is associated with marked prostration and ataxia, remedies such as

camphor, valerian, or asafoetida are of use, and may have a small amount of

opium associated with them. Full doses of quinine and asafoetida, 10 grains

each^ in the form of suppository, given morning and evening, exert a support-

ing and quieting effect.

If irritability of the stomach and vomiting are present, they must be

relieved by simple sedative remedies and restriction of food, with substitution,

if necessary, of nutritious enemata. Constipation may call for the use of gly-

cerin suppositories or of simple enemata, or for the internal administration of

fractional' doses of calomel or mild saline aperients. A careful watch must be

maintained against complications.

4 Pulmonary congestion or catarrh, if moderate in degree, may be relieved

by dry cups or by counter-irritation applied to the back of the chest. If more

severe, or if pneumonia has developed, increased stimulation, ammonium car-

bonate, and strychnine sliould be directed. I have used turpentine with much

apparent advantage when the typhoid state became fully developed, with great

nervous prostration, feeble circulation, and marked pulmonary congestion.

Strychnine should be used in the same manner and to meet the same indica-

tions as in typhoid fever. More reliance is to be placed on it and alcohol than

on digitalis in the treatment of threatened heart failure.

Convalescence is retarded by few sequels, and relapses do not occur. Care

should, however, be observed both as to diet and exercise. The amount of

stimulant should be reduced as rapidly as possible, and a bitter tonic with iron

may be substituted with advantage.



RELAPSING FEVER.
By WILLIAM PEPPER.

Definition.—Relapsing fever is an acute infectious and contagious epi-

demic disease, characterized by its division into successive stages of exacer-

bation and intermission, by various uniform alterations in the viscera, and by
the constant presence in the blood of a specific micro-organism

—the spirillum

of Obermeyer.

Synonyms.—It has many synonyms, the chief of which are—Riickfalls

typlius, Febris recidiva vel recurrens, Fi6vre h rechutes. Bilious typhoid fever,

Hunger-pest, and Spirillum fever.

History.—While it is certainly a fact that the disease existed prior to that

date, the first clear account of it was written in 1739. Since then numerous

outbreaks have from time to time occurred in various parts of the world. Its

first appearance in America of which we have any certain knowledge occurred

in 1844, when it was imported by the passengers on an emigrant-ship. After

this a few cases were observed in this country, and in 1869 an epidemic of the

disease prevailed in Philadelphia. I had the opportunity, in conjunction with

my colleague, the late Edward Rhoads, to study several hundred cases which

were admitted to our wards at the Philadelphia Hospital. Since that time

other epidemics have occurred, the last of any considerable size having been

located in Russia during the years 1885 and 1886.

Etiology.—The etiology of relapsing fever is not as yet entirely clear, but

for reasons that will be more fully stated below it is certain that the spirillum

of Obermeyer plays an important, if not the chief, part. Aside from this

immediate cause, we have numerous factors important in their influence upoi>

the existence and spread of the disease.

Chief among the predisposing causes, although not essential, is the presence

of the combination of filth and starvation. The former of these is usually

associated with overcrowding, itself a jwwerful predisposing cause aside from

its importance in effecting the spread of the disease and widening the limits of

the affected area
;
while all three factors—filth, famine, and overcrowding

—
make a combination pre-eminently calculated to reduce the vital force of both

individual and community, thereby offering favorable conditions for the onset

and spread of this as of any other general disease. That filth, overcrowding,

and starvation are not necessary factors is shown by the fact that those in the

entirely opposite condition may be, and oflen are, attacked.

A still more essential and ever-necessary factor is contagion. This may
take place either by direct contact of the well with the sick, or the contagious

150
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principle may be carried by fomites, as is well evidenced by the frequent
occurrence of the disease among laundresses. The infecting material may be

transported from the ill without the bearer contracting the disease, although

communicating it to others.

Neither age nor sex has any manifest bearing upon the etiology of this dis-

ease, although, as would be expected from the greater exposure to infection,

the male sex and the active or middle period of life furnish the greater num-

ber of cases.

Race would seem to have no predisposing or protective influence, save only
in so far as the hygienic surroundings and physical condition of different

nations may alter the relative resistance to contagion. The negro shows, pos-

sibly, somewhat greater susceptibility to the poison than do other races. This

liability is not strongly marked—not more so than we would expect when we
remember the susceptibility of this class to various other diseases of a some-

what similar character.

Season has no evident etiological relation to the onset of the disease, nor do

climatic conditions favor or limit its power, save for the wide variation in

habits of life and surroundings among the dwellers in different climates.

By far the most important etiological factor is, however, the minute spiral

organism discovered by Obermeyer in 1873—the spirillum Obermeieri. This

has been found so constantly in the blood of patients suffering from this dis-

ease that suspicion pointed strongly toward it as the cause before its successful

cultivation on artificial media and inoculation into anioials. The micro-

organisms are long, extremely delicate, fibre-like bodies of spiral shape, in

length measuring about six or seven times the diameter of a red blood-cell.

(See Fig. 11.) They move freely about in the field of the microscope, causing

Fig. 11.
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Recurrent Spirals in the Blood (after Jaksch).

disturbance of the blood-cells. This spiral motion takes place in the direction

of the length of the organism. Dried preparations of the blood may be read-

ily stained by the ordinary aniline colors in order to show the parasite. Not

only has it been found in the blood obtained directly, but the organism is also

present in the menstrual blood, in that coughed up, and in that passed by

the urethra
;
but has never been found in the urine, saliva, milk, sweat, or

in lymph from vesicles.
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From the researches of numerous observers it is proved beyond perad ven-

ture that during the febrile access the spirilla are very numerous in the blood,

while during the apyretic stage, or after the subsidence of an attack wherein

but one pyretic period occurs, the organisms are found to be either totally

absent or present in but very inconsiderable number. The question of the

habitat of the spirilla during the apyretic intervals is one of deep interest, and

not yet fully determined, although the experiments of Metschnikoff U[>on aj>es,

in which the disease had been produced by inoculation, would indicate that

the organisms retired to the- spleen with the subsidence of pyrexia. Sarnow

and V. Jaksch found in the blood, examined just prior to an exacerbation,

numerous highly refracting forms resembling diplococci. These immediately

upon the beginning of the attack developed into short, thick rods, from which

the spirilla were formed. These bodies may possibly be the spores of the parasite.

As mentioned above, the pathogenic organism has been injected into apes

with the result of producing the disease in the animals so inoculated. Ac-

cidentally, by cuts at autopsies and other means, the disease has been contracted

by man in a similar manner, except for the fact that in these cases not only

the micro-organisms, but also other material, were brought into the body. It

can, therefore, be asserted as proven that this disease is produced by a specific

micro-organism constantly present in large numbers in the blood during the

periods of pyrexia, disappearing from the blood with crisis, capable of being

cultivated upon artificial media, and of producing the disease when inoculated

in pure culture.

Morbid Anatomy.—The external surface of the body shows no character-

istic changes, although jaundice is seen where that symptom was present during

life. I noticed in the cases at the Philadelphia Hospital that where the fatal

result came during the pyretic period the cadaver retained its heat for a

remarkably long time. Emaciation is not marked or is wholly absent,

depending somewhat upon the duration of the illness.

Upon section, the muscles are frequently found to be jaundiced, but only

where icterus was one of the symptoms before death. The voluntary muscles

are often flabby, and under the microscope are found to have undergone granu-

lar degeneration. Interfascicular haemorrhages may be j)resent.

The blood shows one other peculiarity besides the presence of the micro-

organism : numbers of granular cells are seen among the proper blood-cells.

These may possibly be accounted for by the stripping off of the endothelial

cells of the intima of blood-vessels, as was observed most markedly by Pusch-

kareif in his observations upon the pathology of the disease in Russia.

The pericardium may show no abnormal change, or we may find pericar-

ditis or subpcricardial haemorrhagic extravasation.

The heart in fatal cases is usually found seriously affected, the muscular

tissue being of a grayish color and softened, while under the microsco|)e the

muscle-fibres are found to have undergone a similar change in greater or less

degree. As would be expected, this granular change is most marked in cases

of long duration.
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There are no valvular lesions save those due to a preceding illness. Beneath

the endocardium there may often be found haemorrhagic effusions.

Pleurisy is frequently present, usually in combination with pneumonia.

Subpleural ecchymoses are common. In the upper air-passages there has

been noted the presence of catarrhal inflammation, while in some cases a

diphtheritic exudate has been found in the pharynx and larynx. CEdema
of the glottis may be present. Lobar pneumonia is a frequent lesion found

upon post-mortem examination of fatal cases of relapsing fever, and in the

lungs, as in many other portions of the body, hsemorrhagic infarctions are by
no means rare. In one case in my own experience an area of gangrene of the

lung occurred as the termination of a complicating lobar pneumonia.
True metastatic purulent foci may be present. The bronchial glands show

no special alterations save those due to any pulmonary condition that happens
to be present.

The peritoneum may show signs of local inflammation (chiefly in the

splenic region), or there may be a general peritonitis, as in cases of rupture
of the spleen.

In neither the stomach nor the intestinal tract are there any characteristic

lesions, although submucous ecchymoses and extravasations are frequently dis-

covered. The special glandular apparatus of the gastric and intestinal mucous

membrane shows no change, the solitary and agminated glands of the intestine

presenting less swelling and congestion than is usually found in other infectious

diseases. The abdominal lymphatic glands show no pronounced morbid changes.

The spleen is constantly and characteristically altered, with more definite

and specific changes than any other organ exhibits. It is always large, usually

adherent to the diaphragm, and almost always partly covered by fresh fibrinous

exudation. The size of the spleen is quite variable, the limits in the series

of cases observed by m^ being 10 and 44| ounces. The capsule often presents

a mottled appearance, or may actually have in its substance large purple

ecchymotic areas. In a few cases rupture of the capsule has been found.

The splenic pulp is usually more or less softened and swollen, and shows

enlarged Malpighian bodies. The latter may vary somewhat in character

with the stage of the disease at which death occurs. In the early stages they

are enlarged and of a greenish-yellow color, giving to the cut surface very

much the appearance of shad-roe. Later in the disease this enlargement still

further increases, until, by coalescence or aggregation of neighboring corpuscles,

large masses may be formed. Hsemorrhagic infarction of the spleen is very

frequent, the infarcts being, as a rule, venous, and frequently breaking down

into purulent, softened areas.

These enlarged Malpighian corpuscles are found, upon microscopical

examination, to be composed of large numbers of small lymphoid cells

which have undergone cloudy swelling, or, later in the disease, marked fatty

degeneration. The splenic pulp is found to consist of large numbers of

lymphoid cell-elements in a more or less pronounced state of granular degen-

eration, free red-blood corpuscles, and fibrous tissue.
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The liver is, in the vast majority of cases, enlarged, frequently much con-

gested, at times pale and mottled in appearance. Ecchymotic areas beneath

the capsule and extending for a short distance into the liver-tissue proper are

met with, as in the case of the spleen. The hepatic substance is usually soft-

ened, but may, on the other hand, be found to be more firm than normal.

The parenchymatous cells of the liver are commonly in a state of cloudy

swelling or of fatty infiltration. The capillaries of the organ are stuffed

with blood during the febrile stage, but regain almost, if not quite, their

normal size during the apyretic period. In the cases accompanied by jaun-

dice the hepatic cells contain brownish granules. Various changes in the

hepatic interstitial tissue are found, but these usually depend upon pre-

viously-existing disease, and are not constant. The smaller biliary canals

within the liver are at time« found to be entirely patulous, but their epi-

thelial cells may present a swollen, granular appearance, with scarcely visible

nuclei, or in the cases of most intense jaundice the lumen of the ducts may
be entirely occluded. The larger bile-ducts present no changes of sufficient

gravity to account for the icterus that is so often present in this disease.

Tiie gall-bladder is, as a rule, found to be filled with dark bile, but that

the latter is capable of passing through the ducts is shown by the presence of

bile-pigment in the contents of the duodenum and in the faeces.

The pancreas and suprarenal capsules show no peculiar alteration.

The kidneys are usually found to be moderately enlarged, at times of a

mottled appearance or with actual hsemorrhagic extravasations beneath the

capsule. Hsemorrhagic infarcts are met with in a small proportion of cases,

and at times puriform collections are found near the periphery. In a large

proportion of cases true parenchymatous nephritis is found, but in how many
this is merely an acute engrafting upon former chronic process it is difficult to

determine. According to W. Puschkareff, the kidneys always show the

appearance of a parenchymatous affection, and a not highly pronounced acute

glomerulo-nephritis is also a constant accompaniment of relapsing fever.

Bloody extravasation into Bowman's capsule has been noted by some

authors.

As already incidentally mentioned, there has been found a peculiar swelling

and stripping up of the endothelial cells of the blood-vessels in some organs,

notably in the spleen. The cause of this process it is difficult to assign, but

it may be that one of its results is the large numlx'r of infarcts found so

widely distributed in some of the cases. The bone-marrow shows peculiar

alterations, in that the lymphoid elements are markedly increased in number

and degenerated, so that in the ends of the long bones there are at times

found cavities with puriform contents.

Symptomatology.—The incubation period extends over from five to eight

days, during which the individual may suffer from vague pains and slight

malaise. At the end of the time mentionetl there is an abrupt onset, with chill,

and aching pain in the head, back, and limbs. The chill may be pre-

ceded by obstinate vomiting or vertigo. There is marked physical depres-
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sion, with distress, and, possibly, tenderness in the epigastric region. The

temperature rapidly rises after the occurrence of the chill, or even during its

continuance, while the muscular pains continue to be very severe. The rise is

usually very abrupt, reaching in some cases 105° or 106° F. within the first

twenty-four hours. With the rise in temperature the pulse becomes very

rapid, averaging about 110 beats per minute, and is full and bounding. While
the attack of pyrexia is in progress the face is usually flushed, and in some

cases may present a bronzed appearance, or icterus may be present and hide

the appearances just noted. There is no eruption characteristic of the disease,

but sudamina are very numerous, and in some epidemics purpuric spots have

been noted. The conjunctivae are usually, but not invariably, clear, except in

cases presenting jaundice. The tongue is coated white over the dorsum, with

clean red borders and triangular area at the tip.

During this stage the cephalalgia, which is usually either frontal or general,

persists. Delirium, except in alcoholic subjects, is but rarely present, but

extreme wakefulness is a very common and annoying symptom, and is over-

come by drugs only with extreme difficulty. Convulsions are rare, but may
occur in cases, even though not accompanied by albuminuria.

Besides the muscular pains above mentioned, there is great hypersesthesia,

with marked tenderness over the position of the nerve-trunks and endings.

Another common symptom connected M'ith the nervous system is a peculiar

tingling of the extremities. Occasionally motor palsy is observed, but its

occurrence is rare.

Thirst is usually intense, while there is extreme repugnance toward the

taking of nourishment. Nausea and vomiting are prominent symptoms, the

matters vomited at times containing blood. The state of the bowels is very

variable, although some constipation is usually present. Tympanites is not a

marked or by any means constant symptom. Abdominal pain is one of the

most prominent subjective symptoms, and is usually situated in the epigastric

and splenic regions. There is also, as a rule, decided tenderness on pressure.

The areas of hepatic and splenic dulness are invariably increased during this

pyrexial stage, the latter being more markedly enlarged than the former.

There is usually some annoying cough, and epistaxis may be quite obsti-

nate. Examination of the chest during this stage may be negative, but there

are usually present the signs of acute bronchitis or even of pulmonary conges-

tion, with some impairment of resonance at the bases. There is frequently to

be heard a hsemic murmur over the cardiac region, but no other murmurs are

developed as a result of the disease.

The urine is concentrated and high-colored, bile-stained in the cases with

icterus, and may contain blood. As before stated, where hsematuria is present

the spirilla may be found in the urine.

The condition above described persists, the temperature varying but little

from day to day, until the crisis, which usually occurs in about six or seven

days. Just preceding this event there is frequently a marked rise in the body-

temperature to a point even higher than that previously attained. The crisis
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is signalized by a rapid fall in the temperature, a le&s-marked fall in the pulse-

rate, a cessation of many of the most distressing symptoms, and, as a rule, the

occurrence of some critical discharge
—a profuse outpouring of sweat, a free

flow of urine, a copious stool or a series of bowel movements, epistaxis, or,

more rarely, metrorrhagia. During the occurrence of the crisis the face

becomes pale unless icterus mask all pallor. The crisis may extend over

as much as several hours, the temperature in that time falling 6°, 8°, or

even 14° F.

The patient then enters upon a period of a})yrexia, the intermission. During
this stage most of the more distressing symptoms are absent : the temjierature

remains subnormal for a day or two before regaining the level of health
;
the

pulse-rate diminishes, but not to an extent commensurate with the fall in tem-

perature ;
the pulse loses its bounding character, but becomes easily excited

;

the cephalalgia becomes less intense, although the muscular pain and soreness

continue to be severe. During this time, it is to be remembered, but few or

no spirilla are to be found in the blootl.

The disease in some cases ceases after one attack, the patient's condition

merging from that of the post-critical period into that of convalescence
;
but

usually after an apyretic interval of six or seven days (the extreme limits

being two and twenty) a relapse occurs resembling in its onset the fii-st attack

described above. The relapse differs from the primary pyretic period in but

few particulars. The patient's general condition is not so favorable, owing to

the fact that the attack occurs in a system already weakened by fever; but,

fortunately, the second attack is not, as a rule, aceom])anied by such high

fever and such intense cephalalgia, nor is it of such long duration as was

that with which the illness began. ,

The first relapse (second pyrexial period) continues, on an average for from

three to four days, the extremes being a few hours and seven^days. With the

beginning of this second pyrexial attack the spirilla reappear in the blood, to

again disappear with the second crisis. In the great majority of cases the

morbid process terminates after the first relapse, but two, three, four, or even

so many as eight, relapses may occur. The duration of the disease may thus

extend to eighteen or twenty days, all told, where a single relapse has occurred,

up to ninety or even more days in cases with multiple relapses.

During an attack such as has been described certain other symptoms and

conditions, more or less deserving of the name of complications, may occur.

These demand a more detailed examination.

Delirium, that at times, though infrequently, occurs, may be of diiferent

kinds. Although the temperature may remain at a great height, the mental

condition is much clearer than is usually observed in cases of either typhus or

typhoid fever, in which the thermometer indicates so high a degree. There

may, however, appear in alcoholic subjects a delirium that is active and almost

maniacal. On the other hand, there may be present a low, muttering delirium

in the cases that assume the so-called typhoid character.

Sometimes in the first intermission—or, more rarely, at other times—there
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occurs a sudden rise of temperature without any appreciable cause. This may
in some cases be due to the influence of embolism of some important organ.

During the period succeeding crisis, when the temperature should maintain a

normal or even subnormal course, we may have a continuance of febrile move-

ment. This is usually due not to the continuance of the influence of the

specific poison, but to the continuing irritation of some organ or tissue

secondarily involved. The local peritonitis in the splenic region may well

be sufiicient to maintain a considerable elevation of temperature.

Complications and Sequelae.—Of complications, lobar pneumonia stands

well to the front as being the most frequent cause of death. In the St. Peters-

burg epidemic of 1885-86, Puschkarefl" found this lesion present in 18 out of

47 cases examined. While, however, this complication is one of the most fre-

quent immediate causes of death, its presence does not necessitate a fatal prog-
nosis. With hepatization of the lung-tissue there is usually associated plas-

tic pleurisy, and at times pericarditis. Gangrene of the lung may terminate

the course of a complicating lobar pneumonia. So numerous are the exam-

ples of pulmonary congestion that that condition scarce merits the name of

a complication, as it seems to be a part of the ensemble of a severe case of

relapsing fever, just as it is in typhoid fever and other diseases of asthenic

type-

In some epidemics grave catarrhal laryngitis has been a frequent complica-

tion, while cases with a diphtheritic deposit in the upper air-passages have

been recorded. Epistaxis may be sufficiently severe to require plugging of the

nares, and may vastly increase the anaemia so prone to occur in the ordinary

course of the disease.

Pericarditis is not a frequent complication, but is met with occasionally,

being usually an accompaniment of lobar pneumonia.

Cardiac thrombosis is frequently the immediate cause of death, being due,

in part at least, to the extreme weakness of the degenerated heart-muscles.

Sudden cardiac failure is quite often seen, cases dying after some apparently

trivial exertion necessitated by change of posture. While cardiac thrombosis

is frequently seen, the same process in the veins is observed much less fre-

quently in this disease than in typhoid fever.

Brief allusion has been made to the tendency to the occurrence of embolism

in various organs. Whatever may be the cause of this liability, its frequency

is remarkable. Almost all of the chief organs of the body may be affected,

giving rise to the symptoms peculiar to that condition when occurring in other

morbid conditions. Superficial gangrene, probably a result of embolism, has

been seen in the extremities and affecting the tip of the nose and ears.

The digestive tract is not especially prone to offer a field for complications

in this disease. Suppurative parotitis is a condition that may occur, as in one

of the cases occurring in the epidemic observed by the author. It occurs in a

varying number of cases in different epidemics. Hiccough is a frequent and

unfavorable symptom, being not only productive of much discomfort, but also

exhausting strength and preventing natural rest. Hsematemesis is not a very



158 RELAPSING FEVER.

rare complication, and is of very unfavorable import, three out of four cases in

which it occurred in our series of cases being fatal.

Although diarrhoea is not so frequent as in typhoid fever, it occurs in a con-

siderable proportion of cases, and may be sufficiently profuse to bring about a

fatal result. Melaena may occur to a varying extent, and dysentery was, as

might be expected, a notable complication in some of the epidemics occurring

in India. General peritonitis is rarely present save as a result of splenic rup-

ture : when j)resent a fatal result may be predicted with certainty.

Splenic abscess occurs with sufficient frequency to cause us to be on our

guard lest it may be the lesion present in those cases where the temjierature of

what would naturally be the period of apyrexia remains above normal. Rup-
ture of a splenic abscess may be the cause of a generalized purulent perito-

nitis. The occurrence and significance of j)erisplenitis has already been men-

tioned.

The urinary system is the seat of varying morbid conditions, some of which

are of great importance in determining the result. Albuminuria is present in

a very large number of cases, and is not necessarily a cause of very serious

alarm. When, however, the excretion of albumin is accompanied by the pres-

ence of tube-casts, the prognosis is very grave. The affection of the kidneys

may vary from simple congestion to the lighting up of an old chronic process

or the production of an actual acute nephritis, which may be haemorrhagic in

character. Complete suppression of urine is at times present. Hsematuria

may be profuse and exhausting : it is a grave complication, and is often fol-

lowed by a fatal issue. Glycosuria has been observed during the course of

some cases.

Profuse haemorrhage from the uterus may occur, and it is recorded that in

one case observed by Wolberg the menstrual accession seemed to be brought

on by the general disease. Abortion usually happens when the disease attacks

pregnant females.

Purulent otitis media or purulent rhinitis may present itself during some

part of the course of the disease.

Various local palsies occur with peculiar frequency during or after attacks

of relapsing fever. The lower extremities, shoulders, arms, or forearms may
be affected. Precisely what condition is the underlying cause of these palsies

it is sometimes difficult to determine
;
but in most cases, and more certainly

in those with coincident anaesthesia, a perineuritis may be assumed as the

pathological lesion.

An extremely frequent complication is collapse. This may be due to car-

diac weakness from degeneration of the heart-muscle, to cardiac thrombosis,

to rupture of the spleen, or to internal or external haemorrhage. All of these

conditions have been more particularly mentioned above.

Following an attack we may have a variety of more or less important

pathological conditions. A frequent sequel is intense and persistent cephalal-

gia, or severe rheumatoid pains with or without swelling of the joints may

persist. In some cases imbecility has been known to follow upon an attack
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of this disease. Intense anaemia is by no means a rare sequel, while dia-

betes mellitus and acute miliary tuberculosis are among the rarer results.

A frequent sequel is a peculiar ophthalmia that is subdued with difficulty

and is of long duration. This is most frequently seen in individuals whose

nutrition was impaired before their attack of relapsing fever. Optic neuritis

and atrophy are among the rarer sequelae.

Diagnosis.—It would seem at first sight that the existence of the specific

spirillum in the blood would be sufficient to prevent all chance of confounding
this with any other disease. This would be true were it possible or customary
to examine the blood of every patient, and were it always an easy matter to

discover this organism when such an examination was made. In the earlier

cases of an epidemic that is so rare a visitant to any one locality as is the one

now under consideration it is not probable that a correct diagnosis will be

made until either a case has been observed that has gone through a relapse or

a clear case of contagion has been remarked.

To enumerate again the prominent symptoms : a sudden onset with chill,

preceded by few or no prodromes; enlargement of liver and spleen ;
a flushed

face
; rapid, bounding pulse ; rapid rise of temperature without marked ner-

vous disturbance
;
intense rheumatoid pains ; cephalalgia and obstinate insom-

nia
; tingling of the extremities

;
tenderness and pain in the epigastric and

hypochondriac regions ;
nausea and vomiting ; hsemorrhages from various sur-

faces
; frequent jaundice ; crisis, followed by a period of normal or subnor-

mal temperature. These go to make up a picture too characteristic to be mis-

taken where we are induced to bear in mind the existence of this affection.

The diseases with which it is most apt to be confounded are typhus

fever, typhoid fever, malaria, and rheumatic fever.

In typhus the onset, although quite abrupt, is usually much less so than

in relapsing fever. The temperature rises less suddenly, but, instead of the

insomuia, persistent headache, rheumatoid pains, and freedom from the cere-

bral symptoms of hyperpyrexia which mark relapsing fever, there appear

delirium, deepening stupor, subsultus, and rapid loss of cardiac power. To
these nmst be added the appearance of the characteristic eruption on the fourth

day and the absence of the spirillum from the blood.

In typhoid fever we have gradual and progressive rise of temperature, with

early epistaxis, diarrhcea, increasing muscular weakness, tendency to hebetude,

tympany, local tenderness in the right iliac fossa, and upon the seventh or

eighth day the characteristic eruption.

To distinguish relapsing fever from malarial poisoning is less difficult if

we bear in mind the place of residence or business, and note the presence

or absence of periodicity, the presence in the blood of peculiar organisms in

each disease, and, finally, the ready control of the malarial manifestations by

quinine. From yellow fever the history of the case as to residence would be,

as a rule, sufficient to prevent error.

In rheumatic fever without arthritis we may have rapid rise of tempera-

ture, with tendency to hyperpyrexia, and severe diffuse pains closely like those
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noted in relapsing fever ; but the acid sweats, the frequent cardiac complica-

tions, the absence of marked enlargement of the spleen and liver, of jaundice,

and of the spirillum in the blood will establish the diagnosis. In no disease

is hyperpyrexia more surely attended with grave cerebral symptoms than in

rheumatism
;
and this and the absence of any critical fall in the temperature

are further points of distinction.

Prognosis.—Although this disease presents such alarming symptoms, and

in spite of the large number of complications that may occur, the prognosis

is usually favorable. The sudden and extreme elevation of temj^erature, with

the intense muscular pains, furnishes a picture that would seem to point to

a disease of much greater mortality than the one under consideration. The

actual mortality varies much in different epidemics, being chiefly governed

by the proportion of the bilious typhoid form as compared with the ordi-

nary and uncomplicated variety. The death-rate varies from 2 or 3 to even

50 per cent.

The more unfavorable symptoms are—prolonged pyrexia after the pyretic

period should have been completed ; pneumonia or intense pulmonary conges-

tion
;
active maniacal or muttering delirium

;
the typhoid state

; convulsions,

with or without albuminuria, nephritis, and haematuria.

Treatment.—The special points for consideration in regard to the treat-

ment of this disease are the prevention of contagion, the reduction of hyper-

pyrexia, the combating of the pain, insomnia, asthenia, and various complica-

tions, and the prevention of the relapse.

In regard to prophylaxis but little need be said, as, aside from actual con-

tact of the person with one ill of the disease or with his emanations, the pre-

disposing causes are such as are decidedly unhygienic from a general as well

as from a special point of view. The fact that the disease may be carried by
fomites should, however, be constantly borne in mind, and all our efforts should

be directed toward lessening the risk so produced to as great an extent as in

our power.

The patient should be isolatetl, and all clothing, whether of body or bed,

should be promptly burnt or plunged into boiling water or strong bichloride-

of- mercury solution immediately after having been discarded, and before it has

been handled by more people than are actually necessary. During the time

of an epidemic such hotbenls of contagion as are plentiful in the slums of all

large cities should be dealt with as radically and thoroughly as possible.

Absolute confinement in bed and avoidance of exertion are essential ele-

ments of treatment, and should be insiste<l on not only during the febrile stage,

but during the intermission as well. The diet must consist of liquids, such as

milk, koumyss, panereatized milk, broths, etc.

It must be admitted that we have no s|)ecific remedy for this disease, and

that it is at present beyond our power either to check the growth of, or to

destroy, the specific parasite that is its apparent cause. Not only has quinine

no s|)ecific influence in controlling the manifestations of this disease, snch as it

exerts over the periodic symptoms of malaria, but it fails even to markedly
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affect the pyrexia, while in some cases it adds to the discomfort in the head

and may also excite or increase gastric disturbance. It is therefore to be used

carefully if at all, and never in the large doses that have been tried in times past.

The other great antiperiodic drug, arsenic, seems to have no more control-

ling influence than has quinine. The use of oil of eucalyptus or eucalyptol has

not, to my knowledge, been tried. All efforts to avert or postpone the occur-

rence of the relapses have hitherto proved ineffectual.

The most important indication of reduction of the high temperature should

undoubtedly be met promptly by hydrotherapy. No adequate reports are yet

at hand to show the effect of the systematic use of cold baths in relieving the

symptoms and modifying the cause of this disease. But in spite of the

remarkable tolerance of the high temperature, there is every reason to hope
that its prompt reduction may prove the most satisfactory and effective method

of treatment in this curious affection.

Antipyrine, antifebrin, and thallin were used in the late Russian epidemic,

but, according to the reported observations, were without benefit, and even

produced such great prostration or nausea and vomiting that their use had to

be discontinued.

For the rheumatoid pains and insomnia morphine or other opiate will give

the greatest relief, while its sedative action upon the gastro-intestinal tract is a

further advantage. Hypodermic injections of morphine and atropine, combined

with the free use externally of anodyne liniments, will be found of great value.

Salicin, salicylic acid, and salicylate of sodium have been fully tried, but have

not been found to exert any good influence upon the rheumatoid pains.

In a disease such as this, where asthenia is much to be dreaded, all depress-

ing remedies must be carefully avoided. For this reason, and also because of

the tendency to gastric disturbance, chloral and the bromides must be tried

with great caution. In the above-mentioned epidemic in Philadelphia but little

or no benefit was obtained from these drugs as nervous sedatives and hypnotics.

Aside from care in diet, the gastric irritability may require the use of some

more direct metlication, as by small doses of calomel, subnitrate of bismuth, or

nitrate of silver.

Stimulants in the form of whiskey or brandy are required in almost every

case, and should be freely given in accordance with the amount of prostration.

Ammonia, digitalis, compound spirit of ether, or strychnine may be used as

adjuvants to the alcoholic stimulants.

As the jaundice is in large part of hsemic origin, no special treatment can

be advised, but the condition of the stomach and duodenum must be consid-

ered and carefully treated. The hiccough may be either relieved or checked

by the administration of chloroform, this drug also controlling the peculiar

periodical chills that occur in some cases. In obstinate cases hypodermic

injections of morphine and atropine into the tissues around the base of the

chest may be tried.

Complications must be met as they arise, but during the whole course of

treatment the need for support of the vital forces must ever be kept in mind.

Vol. I.—11



CEREBROSPINAL FEVER.

By WILLIAM PEPPER.

Definition.—Cerebro-spinal fever is a specific, infectious, pandemic disease,

slightly if at all contagious, probably microbic in origin, occurring sporadi-

cally or in epidemics, characterized anatomically by inflammation of the

meninges of the brain and spinal cord, and clinically by irregular nervous

symptoms pointing to profound disturbance of the cerebro-spinal functions, the

most prominent of which are intense pain in the head and often in the trunk

and extremities, hypersesthesia, contraction of the muscles of the nucha and

back, vomiting, irregular fever, delirium, and, in severe cases, coma.

Name and Synonyms.—No satisfactory title has yet been suggested for

this disease. Upon the whole, cerebro-spinal fever seems preferable. It is

open to the objection of implying that the fever is dependent upon the menin-

geal lesions, whereas it is an infectious disorder of the general system, and the

meningitis is only one of its manifestations. For the same reason we refuse to

accept the name "enteric fever" in place of typhoid fever. But, in the lirst

place, although the intestinal lesions in typhoid fever are of great importance,

they do not dominate the symptomatology of that disease nearly to the same

extent as does the cerebro-spinal meningitis the symptoms and course of the

disease we are now considering. Further, it cannot he said that any of the

clinical conditions in cerebro-spinal fever suggest for it a descriptive name so

characteristic as, for instance, typhoid is of the fever which is almost univer-

sally known by this term. Again, there are weighty objections against all

other names suggested. The disease is so often sporadic that I fear the term
"
epidemic cerebro-spinal meningitis" has not rarely led to a failure to recognize

the nature of isolated cases.
" Infectious cerebro-spinal meningitis

"
is a name

I have thought of proposing, and it may have some advantages, but it does not

mention the acute febrile nature of the disease, and it must be remembered

that there are other forms of acute infectious meningitis. Other names which

have been more or less widely used, such as spotted fever, petechial fever,

malignant purpuric fever, have become wholly obsolete. Pending the sugges-

tion of a better name, it seems desirable to unite in tiie use of the title
" cerebro-

spinal fever," since the possession of a simple, clear, generally-accepted name

certainly favors the clinical recognition of a disease and an appreciation of its

nature.

History.—There seems to be no reason to believe that the disease was clear-

ly recognized before the early part of the present century. Whether or not it

102
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existed before cannot now be determined, although some authors claim that there

is evidence of its having occurred even in ancient times. It seems difficult to

doubt its oc{!asional occurrence, as the specific cause has probably not come into

existence of recent years only. Viesseux in 1805 appears to have been the first

to give a clear description of an epidemic which occurred in Geneva, and in

which 33 persons died. In the following year the disease made its appearance
at Medfield, Mass. From this date up to 1816 local epidemics were observed in

various countries of Europe and in several parts of the United States. It then

disappeared entirely until 1822-23, when cases were reported from Vesoul,

France, and from Middletown, Conn., and after this, up to 1837, from a few

other localities. From 1837 the disease began to spread throughout France,

and for years prevailed extensively there. Since that date, also, epidemics have

appeared suddenly, and often simultaneously, in different parts of the world

widely separated from each other, and where there has not been the slightest

possibility of transportation. They lasted a variable time and were more or

less widely spread. Sometimes the disease was for years unheard of in one

country while prevailing in another. From 1850 to 1854 it was unheard of

anywhere. Since 1860 epidemics have occurred in nearly every civilized

country.

In the United States it has at times been very prevalent and very fataL

In 1864, 400 persons, out of a population of 6000, died of it at Carbondale,

Pa. It affected both the Union and Confederate armies during the Civil

War, and was at times very malignant. Although 782 deaths from cerebro-

spinal fever were reported in New York City in 1872, the disease appears on

the whole to have been more limited there, both in extent and duration, than

in Philadelphia, where it has been endemic since 1863, and at times severe.

The tabular statement of the number of deaths in Philadelphia yearly from

1863 to 1883, published by Stille, I have completed up to the year 1892 :

Deaths in Philadelphia from Cerebrospinal Meningitis from 1863 to 1891,

inclusive.

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

49
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ment, that it has lingered in this locality longer than has been reported of any
other place in this country from which information has been obtained.

Btiolog-y.—Of the predisposing causes, climate seems to have a decided

influence, for, although cerebro-spinal fever has occurred in all portions of the

temperate zone, it is unknown in the troj)ics. It is most prevalent in the

northern regions of the temperate zone. Season, too, is an important factor,

as the prevalence of the affection is much greater in cold weather. Not only

do by far the greater number of epidemics occur in the winter-time, but those

developing then are more severe and extended. Tiie nature of the locality with

regard to moisture, elevation, sea, mountain, city or country, is generally con-

sidered to be without predisposing influence. With regard to moisture,

however, this opinion is not undisputed. Wollf, who carefully analyzed 132

cases which had been treated in the Hamburg hospital, came to the conclusion

that moisture of the earth and air is a decidedly predisposing factor. Very
few of his cases occurred during July and August, the dry months of the

year. As in regard to all infectious diseases, it may be said that bad hygienic

conditions, as exposure, overcrowding, excessive bodily or mental exertion,

insufficient food, and the like, exercise a predisposing influence. But it

appears that the eff'ect of these conditions is much less marked as regards the

occurrence of cerebro-spinal fever than of other diseases of this class. I must

state, however, that in the majority of the cases I have seen there has been

some marke<l defect in the sanitary condition of the dwelling or in the physi-

cal condition of the individual. In the other cases healthy subjects under

admirable sanitary conditions were attacked violently. It has often been

noticed that soldiers crowded in barracks and the occupants of tenement-

houses suffer most severely. On the other hand, in some epidemics large

cities, which apparently afforded the most favorable conditions for severe

attacks, escaped entirely, and the disease has devastated cleanly villages or

occurretl in isolated outbreaks. Race is not a predisposing factor. Sex is

also probably without influence, and that more males than females are attacked

is doubtless due to the fact that the former are more exposed to privation,

crowding, and other predisposing causes. Age is a very important factor.

Statisticians agree that the disease is far more prevalent among children, and

is also more fatal among them. J. L. Smith found, from the reports of the

New York Board of Health, that infants under one year of age furnished the

largest proportion of fatal cases. Different epidemics have, however, differed

widely as to the relative proportion of adults and children attacked.

The question whether cerebro-spinal fever can be acquired by direct contact

with or proximity to a patient suffering with this disease is an important one.

It is, however, almost universally admitted that it is either not directly con-

tagious at all or so to a very slight extent. Not only do the first cases of epi-

demics develop without there existing the slightest passibility of the di-< ;h(^

having been acquired by contact with other cases, but the majority of oases

occur singly in families, and where several cases do occur in a household it is

never possible to trace any fixed peritxl of incubation between them which
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might indicate that they had acquired the disease the one from the other.

Nurses and physicians in attendance are attacked with the greatest rarity.

Nor does the evidence justify the opinion that it can be transmitted by the

secretions. On the other hand, there is abundant proof of the existence of

a specific poison which may attach to certain houses or localities so as to render

them infectious. An impressive instance is recorded by Hirsch, in which a

woman who had nursed a patient with cerebro-spinal fever returned to her

home in another village, and there sickened and died. Mourners at the

funeral came from another township, and three of these died from the disease

soon after. Moreover, there are cases on record which indicate very strongly
that the disease may be contracted by contact with infected garments, if not

by direct contagion in rare cases. In one instance, reported by J. L. Smith, a

mother was attacked by cerebro-spinal fever two days after washing the clothes

worn by her son, who had died with it, and a few days later her infant also

sickened and both died. One of the most remarkable published cases with

which I am acquainted is that reported by Kohlmann. A servant-girl died

with typical symptoms of cerebro-spinal fever. Her clothes were lent by her

family to different neighbors. A man in one house, who had received a coat,

was attacked by the disease some months later, and several weeks afterward

his son was stricken down, and in one week more his daughter. A woman
who had visited the last case for not more than ten minutes, and who had held

the head of the patient while the throat was being examined by the physician,

suffered from the disease in a mild form eight days later. Another coat was

lent to a young boy in another house in a different part of the city. He took

the disease and died, while his mother also died, probably of the same affec-

tion, although it began in her case as a croupous pneumonia.
Instances such as these, together with other peculiarities of the affection,

warn us not to be dogmatic as to the possibilities of the transmission of the

disease when the poison is virulent and the system unusually susceptible.

Recognizing, then, the existence of a specific virus as the true cause of this

disease, it must be stated that its exact nature is as yet unknown. It is generally

believed to be raicrobic. A micro-organism identical w'ith or indistinguishable

from the pneumococcus has repeatedly been found in the meningeal exudation.

Many investigators claim that this is the only microbe which occurs in the men-

inges in this disease. It certainly is the one ofitenest discovered, but in many
cases other organisms as well have been described, so that it would seem pos-

sible that the disorder may be capable of being produced by different species

of microbes. Foa and Uffreduzzi made some interesting studies of the pneu-

mococcus found in the meninges of several cases, and observed that it retained

its vitality both after exposure to cold and after drying.

The inference has been suggested that this disease may be caused by several

different species of micro-organisms, of which the lance-shaped coccus, similar

to or identical with the pneumococcus, is the most common
;
but I do not

consider that the bacteriological studies of this question are sufficiently ad-

vanced to justify this opinion. Whatever the exact nature of the specific
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micro-organism, assuming its existence, it evidently is of widely diffused

occurrence, and probably has its growth favored by moderate temj^erature and

by moisture
;
when scant in numbers or feeble in virulence it is inoperative or

affects only susceptible systems, thus producing isolated cases of the disease
;

whereas when local and atmospheric conditions favor it acquires such con-

centrated intensity as to act uniformly and violently upon those who receive

it into their systems. We have no actual knowledge of the mode in which

the virus gains entrance to the economy.
Morbid Anatomy.—Emaciation is very great in the bo<lies of those who

have been long sick. In rapid cases no such change is exhibited to any degree.

Rigor mortis is marked. Decomposition often commences early. Ecchymoses

usually are extensive. The remains of different eruptions, particularly of

petechise and herpes, are often found on the skin. Abscesses are sometimes

met with in the subcutaneous connective tissue. The muscles, especially those

along the vertebral column, are dry and dark reddish-brown or sometimes

pale. They often exhibit a waxy degeneration or an extensive fatty degenera-

tion in the form of fine granules. Abscesses are at times seen in the inter-

muscular connective tissue. The articulations sometimes contain sero-pus.

The heart is often flabby, and the muscle-substance exhibits the same con-

dition as do the voluntary muscles. The pericardium is sometimes inflamed

and shows ecchymoses. Endocarditis is rare. The blood is usually of a dark

color and fluid, or any clots present are dark and soft. Bubbles of gas are

occasionally found in the blood of the heart and arteries. In cases where fever

has not been high, and especially in the early stages of the disease, the blood

may coagulate readily, and firm whitish clots may be found in the heart or

vessels.

The lungs oft«n exhibit congestion, oedema, bronchitis, atelectasis, or pneu-
monia. Ecchymoses or evidences of purulent inflammation are sometimes

seen on the pleura.

The condition of the spleen is of special interest, as bearing on the true

nature of the disease. Its size seems proportionate to the degree and duration

of the pyrexia. It is rarely as much enlarged as is common in typhus, and

in cases where the inflammatory lesions are marked the spleen may yet be

small and merely congested.

The liv^er is congested ;
the stomach and intestines generally show no change

except occasional congestion. Sometimes the lymphatic tissue of the intestine

is hypertrophied and rarely ulcerated. The kidneys ai*e usually congested, and

may exhibit the lesions of nephritis. The mucous membrane of the bladder

may be ecchymosed.

Naturally the most striking lesions in cerebro-spinal fever are those of the

nervous system. The calvarium is very hypenemic. In acute cases the sinuses,

arteries, and veins of the brain are found engorged. The meninges are exceed-

ingly hypertemic, generally throughout. Death may occur before the lesions

have advanced beyond this stage. The dura often shows scattered punctiform

hemorrhages, and its surface is dry, hypersemic, and more or less adherent to
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the arachnoid. The arachnoid itself is often normal, but in other cases it is

dense and cloudy, especially along the vessels and in the depressions. Serum,
or rarely pus, sometimes occupies the space between the arachnoid and the dura.

In cases which have run a prolonged course a serous, fibrinous, or purulent exu-

date takes place within the meshes of the pia. This infiltration is generally

widespread, but is especially well marked in the depressions. It may be

limited to scattered patches or follow the course of the vessels. Pus is par-

ticularly liable to be found in the Sylvian fissure, at, the optic chiasm, the'

anterior surface of the pons, and the surface of the cerebellum
;
but the con-

vexity is also commonly involved, and I have seen the entire surface bathed

with a thick layer of pus. The pia is often so adherent to the brain in places

that it cannot be separated without tearing the latter. The brain-substance in

section exhibits numerous puncta vasculosa. Areas of softening are sometimes

seen, and occasionally the whole brain is softened. Abscess has been reported.

Rarely the brain is oedematous. The choroid plexus is congested and infil-

trated, '^fhe walls of the ventricles are softened. In long-standing cases the

effusion into the ventricles of serous, turbid, or even purulent fluid may
become very extensive, and flattening of the convolutions with atrophy of

the brain-substance may result from the pressure. Sometimes chronic hydro-

cephalus ensues.

The condition of the spinal membranes is analogous to that of those of the

brain. The dura is often dark and hyperjemic, and extravasated blood some-

times separates it from the vertebral canal. The arachnoid is often cloudy and

infiltrated, and serum or pus may distend its cavity. The pia is hypersemic,

thickened, and adherent to the cord, and a serous, fibrinous, or purulent exu-

date occupies its meshes. This exudation may be almost universal, but is far

more commonly situated chiefly at the posterior aspect of the cord. The cord

itself is hyperfemic, infiltrated with serum, and sometimes softened. Fron-

miiller reports a case in which the central canal was dilated and filled with pus.

The organs of special sense may exhibit lesions. Choroiditis with detachment

of the retina has been reported. Ulceration of the cornea sometimes occurs.

Purulent inflammation of the labyrinth and tympanic cavity has been

observed.

As might be expectetl, both cranial and special nerves are often involved in

the morbid process. The auditory and optic nerves are especially liable to

suffer. The exudation extends along their lymph-sheaths, and the roots of

the special nerves are often bathed in pus. Not only does this occur, but it is

not infrequent for perineuritis or neuritis to spread along the nerve-trunks,

leading to troublesome sequels or even grave lesions of nutrition in the parts

to which they are distributed.

Symptomatology.—The symptoms of cerebro-spinal fever vary so greatly

in different epidemics, and even in different cases in the same epidemic, that it

is exceedingly difficult to present a general description of them. Numerous

and elaborate classifications of the forms of the disease have been made, but to

repeat them at length would only add to the confusion already existing. The
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simpler the classification the better, and the following seems to me both natural

and convenient for purposes of study :

1. The Ordinary Form.—The j^eriod of incubation is entirely unknown.

Prodromata are not encountered with any regularity, and when present last

a few hours to a few days, and consist of depression, loss of api>etite, head-

ache, vertigo, pain in the back, and other symptoms of an entirely indef-

inite nature. Ziemssen states that there is sometimes an interval of several

hours, just before the onset of the disease, in which all prodromes disappear.
In the great majority of cases prodromes are absent, and tlie disease is ushered

in with great suddenness and severity, quite distinct from the beginning of an

ordinary meningitis. The attack nearly always begins between noon and

midnight. There is a chill, often violent, with intense headache, repeated

vomiting, moderate fever, and generally a strong, full pulse. The face is

usually pale and livid, and denotes great suffering. In children the attack

sometimes begins with convulsions. In a recent sporadic case in a boy of

thirteen years the attack began with intense pain in the epigastrium, with

threatened collapse.

In a very short time, generally by the second day in the majority of cases,

pain and stiffness of the muscles of the back of the neck develop, and consti-

tute one of the most characteristic symptoms. The headache grows worse and

there is sensitiveness to light and noise, and often irritability and restlessness.

The pain and stiffness extend along the muscles of the si)ine, and even into the

limbs as well, where the suffering may be very intense. In severe cases retrac-

tion of the head and orthotonos, or even opisthotonos, soon develop. As a

result of the tonic spasm in the muscles of the extremities, the forearms are

flexed upon the arms and the legs upon the thighs. There may be tremor or

clonic spasm in the muscles of the arms, legs, eyelids, or face. Strabismus is

frequent. The pupils are dilated, contracted, or unequal, or do not react well

to light. General epileptiform convulsions with unconsciousness are sometimes

observed, but more often in children than in adults. Local paralyses occa-

sionally occur in various parts, as in the muscles of the face, of the eye, or in

a single group of muscles of an extremity or of the trunk.

With these motor symptoms are seen also disturbances of sensation. The

intense pain has already been mentioned. There may be great sensitiveness

over the spine, and a remarkable hyjjersesthesia of the entire surface of the

body and of the joints. Vertigo sometimes |)ersists, and is distressing even

when the patient is lying quietly in bed. Ringing in the ears, with great sen-

sitiveness to sound, is succeeded by deafness. Photophobia is almost constantly

present, and there may be double vision and even temporary blindness. Delir-

ium occurs very early, varying from a simple wandering to a true maniacal

form, and often alternating with stujwr.

The tongue is coated and often remains moist, though in severe cases it

may become drj' and brown. Vomiting usually subsides as the disease

advances, but may persist and l>e distressing. Taste and appetite are lost. The

bowels are usually constipated, and the abdomen may be decidedly retracted.
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The amount of urine passed is variable, but is apt to be increased, and albu-

min is occasionally present. The spleen is often somewhat enlarged, as already-

stated.

Even during the first ^e\w days of the disease the skin is liable to exhibit

eruptions. Herpes facialis is a very common form, and a petechial rash is

quite frequent. Other eruptions likewise occur in some cases. The fever is

irregular and presents no typical curve. It is generally moderate in degree,

though occasionally it is high. The pulse is likewise variable; sometimes

slow, and again very rapid. Respiration, too, varies, but is not often much
accelerated. Cheyne-Stokes or sighing breathing is sometimes encountered.

The disease exhibits a variable course, but generally reaches its height
between the third and the sixth day. It has been claimed by Frey and others

that a remission in the symptoms sometimes occurs about the third day,

although it lasts but a short time. I have on several occasions noted this in

such marked degree as to rouse hope that error in diagnosis had been made,
but the characteristic symptoms quickly resumed their course of development.
The duration of the disease may be from a few hours to several months. If

the case tends toward recovery, the symptoms become less marked after five or

six days, the spasms grow less, the mind becomes clearer, and the depression,

headache, and general pain ameliorate. Convalescence is fairly established in

one or two weeks, although often not until after a much longer time, and it is

very apt to be interfered with by complications and sequelae.

If, on the contrary, the case is destined to end fatally, the symptoms of

nervous excitement pass into those of exhaustion
;
delirium changes into a

state of coma
; prostration grows extreme, the pulse rapid, the temperature

high, and there is paralysis of the sphincters with involuntary discharge of

urine and faeces. Sometimes the course of fatal as of non-fatal cases is greatly

prolonged, lasting weeks or even months.

2. The Malignant Form.—This form has also gone under the title of ful-

minant (mhiingite foudroyante, meningitis siderans), apoplectic, rapid, explo-

sive, etc. It may occur sporadically in rare instances, and with variable fre-

quency in all epidemics, but especially at their commencement. The patient,

previously in perfect health, is stricken by the disease with the greatest sudden-

ness, and rapidly passes into a condition of collapse. There is usually a vio-

lent chill, intense headache or drowsiness, great prostration, and a feeble pulse,

which may be slow at first, but which soon grows rapid. There is little or no

fever—the temperature may, indeed, be subnormal—and there may be coldness

and clamminess of the skin, with cyanosis. Respiration is slow and labored.

The urine is scanty and full of albumin. There is contraction of the muscles

of the back of the neck, spasm in other muscles, or even general clonic con-

vulsions. Delirium appears almost from the first, and rapidly passes into

coma. A purpuric rash usually develops, and often quickly vesicates or

sloughs.

These cases are almost invariably fatal, and generally so within a few

hours. A ease is reported by Gordon in which death occurred in five hours,
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and in the Philadelphia epidemic of 1863 I saw cases which proved fatal in

seven, ten, and fourteen hours, rcsjjectively. Rarely the fatal ending may not

take place until the third day. The lightning-like suddenness of the onset and

the malignancy of the symptoms surpass any description which can be given

of them. If reaction is established and the case is prolonged, as happens in

rare instances, it is only to exhibit a course of long duration, with great vio-

lence of symptoms, numerous dangerous complications, and ultimately with

crippling sequels.

3. The Mild Form.—This form exhibits throughout symptoms of very

little severity. Many cases scarcely seem to need confinement. There is little

more than severe headache, with slight vertigo and nausea, while fever is

absent or slight. Occasionally there are slight stiffness of the neck and vom-

iting. In a few days the patient is convalescent. The diagnosis may be dif-

ficult, except when the case occurs during epidemics of the disease. It is to

be borne in mind that all the symptoms of such cases may suddenly become

very severe.

4. The Abortive Form.—In this form the attack begins with severe symp-

toms, which last only two or three days and then suddenly ameliorate. It

would appear that in these cases the initial constitutional infection is marked,

but that the other essential constituent of the disease, the meningeal inflam-

mation, is present in very light measure.

5. Tlie Intermittent Form.—This is another well-recognized variety to

which reference must be made. In it there occurs daily or every other

day a decided exacerbation of fever, with great increase in the severity of all

the symptoms, these exacerbations being separated by jjcriods of almost com-

plete subsidence of all the manifestations of the disease. There is, however,

not the regularity in time which is seen in malarial fever, and the temperature

curve resembles rather that of pyaemia. The intermissions appear either at

the beginning of the attack or toward the close. Cases of this form are apt

to be j)rolonged.

Of the remaining forms which have been described by writers may be

mentional the nervous, with numerous sub-varieties, as the ataxic, adynamic,

cephalalgic, neuralgic, delirions, etc.; the typhoid; the inflximmatory ; the

chronic. Nearly all of these, however, find their places naturally among the

types already described, and consequently need no further mention in this

connec^tion. Yet it is necessary to be aware of the special features of the

chronic form, as in my experience it has usually given rise to embarrassment

and uncertainty as to the nature of the disease, as it runs its protracted course

to a fatal issue or to gradual and usually partial recovery. Such cases are

marked by continued gastric irritability from central nervous lesions; pro-

gressive extreme emaciation, until the patient is literally a living skeleton
;

various and erratic symptoms of |K'rineuritis and of snbacute meningitis, and

irregular paroxysms of fever. I have watche<l the course of such symptoms
for ten or twelve weeks, and cases are recortled of sixteen weeks' duration.

Unquestionably, there is central disease persisting in the membranes or sub-
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stance of the nervous centres. More commonly death closes the scene, but

when recovery finally ensues the patient is left with damaged special senses,

impaired mind, palsy or muscular atrophy, and persistent nerve-pains.

Description of Individual Symptoms.—Certain of the symptoms of

cerebro-spinal fever demand a somewhat more extended consideration.

C'hill is very common as an initial symptom, especially in adults. It may
vary from simple chilliness to a rigor of the greatest severity, and it may be

repeated several times on the first day. Prostration is an early and prominent

symptom, and is conspicuous throughout the whole attack. A sense of fiiint-

ness so often is present that the affection has been called typhus syncopalis.

Emaciation, too, takes place early, and in severe cases is rapid and great.

The emaciation may proceed so rapidly that it would appear to be due to

some tropho-neurotic disturbance. Painful swellings of the joints, resem-

bling those of rheumatism, but sometimes attended with purulent effusion,

were first described by James Jackson, Jr., and have since been repeatedly
observed. The facial expression is one of severe pain. The features are

much distorted, or, when the pain is persistent, are fixed and rigid and the

expression is dull. At the outset the face is often pale and sunken. There

is not the sleepy expression of typhoid fever nor the dusky appearance of

typhus.

Of the sensory symptoms, pain in the head is one of the earliest, most con-

stant, and most distressing. It is of an agonizing nature, except in the mild-

est cases and in those of the malignant type. In the latter there seems to be

no time for headache to develop. The headache is subject to remissions and

exacerbations. Its situation is variable, as is its quality. The severity of the

headache seems to have little bearing upon prognosis, although its cessation

is a very favorable symptom. Even during profound unconsciousness the

patient may raise his hands to press his head or may utter cries from time

to time. Headache may persist to a greater or less extent long after recov-

ery from other symptoms.
Pain in the neck and back, though likewise a very frequent symptom, is

more variable than headache In duration, intensity, and extent. In some cases

it only occurs when attempts are made to move the patient. The intensity of

the pain is not always proportionate to the degree of retraction, provided no

effort is made to overcome the latter. Pain in the extremities, especially in

the legs, is also a common symptom. Movement of the body often brings it on

or intensifies it. It shifts from place to place, and is of a darting character.

Severe darting pain frequently attacks other parts. In the abdomen it is often

situated in the epigastric and umbilical regions or is accompanied by obstinate

vomiting, and in the chest it is attended by difficulty in breathing. In a

recent sporadic case in a boy aged thirteen years, already referred to, the attack

began with intense pain. The child, who was out playing ball, came home at

noon in a state of marked collapse, with pale, sunken features
; very weak, small

pulse ;
subnormal temperature ; vomiting, and such severe epigastric suffering

that the first supposition was that he had received a blow there or that he had



172 CEREBBO-HPINAL FEVER.

taken some irritant poison. Reaction was brougiit about with extreme dif-

ficulty. When I saw him in consultation on the second day the diagnosis

could be made out, and the case ran a long, des[)erate course to a final linger-

ing recovery. Pain often begins in one portion of the body and darts with

lightning-like rapidity to some other, perhaps leaving the first region at the

same time, but perhaps also continuing there. After a few days pain usually

begins to grow less, and by the end of the second week is much less marked.

Widespread hyperaesthesia of the skin, and afterward of the soft parts and

the joints, is a common and important symptom, though by no means always

present. It seems to vary with the epidemic. It is oftenest observed in the

lower extremities. The skin may be so painfully sensitive that the slightest

touch will cause an outcry. An attempt forcibly to open the eyelids or to

straighten the neck or back gives pain, independently of that in the muscles

which is produced by this action. The introduction of the thermometer into

the rectum sometimes evokes an outcry. Hyperaesthesia is one of the early

symptoms, appearing by the second or third day. It is often associated with

great sensitiveness to light, sound, and odors. Partial anaesthesia sometimes

occurs, but is not frequent.

Vertigo is often present, and may develop early with the headache. It

may be one of the prodromes, and be so severe that walking is nearly impos-

sible, and patients may fall and be unable to rise. It is sometimes present

even when the patient is reclining.

The mental state varies. Many patients seem simply apathetic. Restless-

ness is of common occurrence except in mild cases or in those in coma. The

severity of the pain causes constant tossing, so that the patient may move all

over the bed. Sleeplessness, too, is often present, and is sometimes one of the

prodromes. But little genuine sleep is obtained, although a drowsiness which

borders on coma is common. Delirium is a very frequent symptom, and

exhibits the greatest variety both in degree and in kind. One form may rai>-

idly change into another. Though sometimes one of the earliest symptoms, it

usually does not develop until the second or the third day. Not infrequently

it is so violent that restraint is demanded. It may also show itself as a

simple delusion, or it may resemble intoxication or hysteria. It is seldom

continuous throughout the whole attack, but is liable to alternate with lucid

intervals or with somnolence. Coma eventually follows delirium in nearly all

fatal cases, but usually only a short time before death. Patients may, how-

ever, exhibit pronounced coma and yet recover.

Of motor symptoms the most characteristic, and one rarely absent, is con-

traction of the muscles of the nucha, causing retraction of the head. It may

appear by the close of the first day, but far more ofl«n not until the end of

the second day. When once develo|>ed it may be persistent, lasting even into

convalescence. It varies in intensity from a slight stiffness to a retraction

so great that swallowing is diificult. Hart reports a case in which a slough

in the tissues of the back was produced by the occ-iput pressing between the

scapulse. In a large number of cases there also exists a tonic contraction of
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the erector spinse muscles, producing gradations from mere stiffness to com-

plete opisthotonos, though the latter is unusual. It renders the raising of the

patient in bed both difficult and painful. The stiffness lasts several weeks,

even sometimes well into convalescence. Rarely the muscles upon only one

side of the spine have been contracted.

Less common than the spasm of the muscles of the neck and back, though
still quite frequent, is that of those of the abdomen and extremities. The

thighs are flexed upon the abdomen, the legs upon the thighs, and the fore-

arms upon the arms. Both active and passive movements are painful and dif-

ficult of execution. Trismus is occasionally seen, and is a most unfavorable

symptom.
Clonic spasm of the muscles is less frequent than the tonic contraction. It

is oftenest seen in young children. It may vary in degree from twitching of

certain muscles to general epileptiform convulsions. In children general con-

vulsions sometimes take the place of the chill in ushering in the disease, but

they may exceptionally constitute the first symptom in adults as well. Vio-

lent convulsions may occur repeatedly during several days, or even throughout
the disease, and yet the case may recover. Or, again, they do not occur until

late in the disease, and are then, as a rule, accompanied by a decided increase

in the severity of all the symptoms. Clonic spasm may be associated with

paralysis of other muscles or may alternate with tonic contraction. Chorei-

form movements have been sometimes observed. Paralysis is one of the less

common symptoms. It has been noticed even among the initial symptoms,
but this is very rare, and it is generally one of the later ones. It affects most

often associated groups of muscles, as those of deglutition or articulation, or

of some one of the limbs, or it may develop in the region supplied by some

one of the cranial nerves. Hemiplegia and even general paralysis have been

reported, but are rare. Recovery from paralysis usually takes place as con-

valescence advances, but the condition may be more or or less permanent.
Of the special senses, that of smell is not often affected, as far as can be deter-

mined. Patients are sometimes sensitive to odors, and J. L. Smith reports an

instance in which the sense was entirely lost in one nostril. Taste appears to

be no more affected than would naturally result from the influence of the

febrile state upon the tongue and mouth. The eye is often involved. Intol-

erance to light is a very frequent symptom. The condition of the pupils varies

greatly. They may be normal or dilated or contracted either early or late, or

one may be dilated and the other contracted. Dilation is perhaps more com-

mon than contraction. They very usually do not react well to light. Stra-

bismus, generally convergent, is frequent, and may develop at any time, and

last from hours to weeks or even be permanent, or may occur several times

during the attack. Nystagmus is uncommon. Inflammatory hyperemia of

the conjunctivae often occurs, and may pass into intense conjunctivitis with

great tumefaction of the lids. Exceptionally the cornea ulcerates and the

globe collaj)ses. Suppurative irido-choroiditis or optic neuritis sometimes

occurs. As a result of the ocular lesions permanent blindness has been
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repeatedly reported. Transient loss of vision is also observed, and, it has

been claimed, may be one of the earliest symptoms. The symptoms con-

nected with the ear are important. The patients early become sensitive to

noises, and often complain of ringing in the ears, and become somewhat

deaf within the first two or three days. These symptoms are generally

bilateral. A catarrhal inflammation of the middle ear is of frequent occur-

rence
;
a suppurative lesion less common. As the patient emerges from the

stupor or delirium it may be found that he is totally deaf. This may or

may not be followed by perforation of the membrana tympani and purulent

discharge. Even when the deafne&s is complete and lasts for weeks, it may
gradually subside and hearing be partly regained.

Alterations of the skin are very common in certain epidemics, though rare

in others. Their nature, too, varies with the epidemic. The tdche cirehrale

is usually to be obtained. On the second or third day, or occasionally much

later, an eruption of herpes is apt to occur. This usually begins as herpes

labialis. The individual lesions are numerous and large ;
often they become

confluent and form an area of racemose form with thick, purulent contents,

which soon dry into crusts of peculiar thickness and dark color. Not rarely

the eruption spreads to the cheeks, or separate patches of herpes form about

the nose, eyelids, or ears, and greatly disfigure the patient. Herpes facialis is

thus more common in cerebro-spinal fever than in even malaria or pneumonia,

and although the large racemose patches which may appear on the chest or

other parts of the body are less frequent than those on the face, they are

decidedly more often observed in this affection than in any other disease.

Thus they possess a certain diagnostic value.

Petechiae and larger purpuric spots, and even extensive ecchymoses, are

frequent in some epidemics. They gave rise to the name "
spotted fever,"

and were formerly regarded as more characteristic and of higher diagnostic

value than at present. I have repeatedly seen the true nature of typical

cases overlooked on account of the absence of such an eruption. It may
be limited in extent or widely diffused. The color is sometimes bright red

at first, growing darker in a short time, but is often dark purple from the

beginning. The extensive ecchymoses and larger spots are characteristic

of the more malignant cases. In the Philadelphia epidemic of 1863 an

eruption of petechise occurred in the vast majority of cases, and usually on

the first or second day, often indeed within a few hours of the attack.

,

Petechial rashes have certainly been more frequent in America than in

Europe, and even here seem oftenest to have been observed in the earlier epi-

demics. A dusky surface with livid mottling may appear without any dis-

tinctive eruption. Among other eruptions sometimes seen are erythema, su-

damina, urticaria, ecthyma, pemphigus, and rashes resembling measles or scar-

latina. Erysipelas has been observed. Gangrene of the skin may develop
with a rapidity which indicates direct disturbance of the trophic innervation.

Several different eruptions often occur on the same individual. A symmet-
rical distribution of the eruption is often a very noticeable feature. A marked
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liability to the production of bed-sores is found in some cases. It is conse-

quently necessary to guard all points which are subjected to continuous pres-

sure. This tendency comes at times from the profound dyscrasia of the blood,

while at other times it seems rather to depend on the impaired trophic influ-

ence of special nerves involved in the morbid process.

The temperature of cerebro-spinal fever is exceedingly irregular", and there

is no characteristic curve. The fever is usually moderately high by the second

or third day, if not, indeed, upon the first. Ziemssen places the average tem-

perature at 100.4° to 103° F. In many cases, however, there is but little

fever, and it may be that only when the thermometer is placed in the rectum

does an increase of temperature above the normal become manifest, the axilla

and mouth showing no alteration. The temperature at the onset may be sub-

normal a short time, and the same thing may be observed temporarily later,

as during the brief remission occasionally witnessed about the third day. In

certain severe cases the temperature may be truly hyperpyrexia!. Wunder-
lich has recorded it in one instance as 107.5° F., and as still somewhat higher

shortly after the death of the patient. The curve exhibits variations which

are great, sudden, and rapid. It fluctuates remarkably from day to day, and

even from hour to hour, and there is no regularity in the differences between

morning and evening temperature. Sometimes accessions of pain are accom-

panied by increase of fever. In the intermittent form, as already stated, there

occur daily or every second day exacerbations of fever with alternating periods
of apyrexia, but without the regularity characteristic of malarial infection. The
variations are apt to be so marked in all forms of this disease that when it does

not too greatly annoy the patient it is well to take both the axillary and the

rectal temperature.

The pulse is likewise very variable. It is generally full and strong at first,

but becomes feeble and small in states of general depression. It may occa-

sionally be abnormally slow at the outset, but soon increases in frequency, in

fatal cases becoming too rapid to permit of being counted. Its rate is not at

all in proportion to the elevation of temperature, and it is nearly always rapid
in children. The pulse may change from slow to fast, and vice versd, even

within a few minutes, this variability forming a very constant and characteris-

tic symptom of the affection. Not infrequently the pulse is irregular.

PaljMtation of the heart is sometimes a very annoying feature. Blood

taken from patients by venesection usually shows an increase in the amount

of fibrin—an observation which is explained by the fact that it is only in

cases of inflammatory type that any one would think of bleeding. In cases

of grave, infectious type the blood becomes quickly dark and diffluent.

Respiration may be unaffected, but in severe cases is liable to become sigh-

ing, labored, intermittent, or slow. In fatal cases it may assume the Cheyne-
Stokes type.

Vomiting, the most prominent of the digestive disturbances, is in reality

dependent purely upon nervous influences. It is an initial symptom very con-

stantly present. It may last a few hours to one or two days, and then disap-
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pear, perliaps to recur later in the course of the attack. It is often accom-

panied by vertigo, and usually by faintness. Sometimes it is a troublesome

symptom throughout the whole sickness, and may become a most dangerous

one, on account of the exhaustion which ensues from lack of sufficient nour-

ishment. Appetite may jiersist in full force in spite of the vomiting, but in

other cases is lost. Taste is impaired. The tongue may be but slightly coatetl,

and continue moist throughout the disease, even though there may be decided

hebetude and delirium. This has seemed to me to be in part due to the fact

that the mouth is less apt to be kept open than in typhus or typhoid fever.

In cases which run into the typhoid state the tongue becomes brown and dry,

and sordes form freely. The throat is sometimes inflamed. Aphthous sto-

matitis has been reported. Thirst is generally very great. Inflammation of

the parotid gland has been occasionally met with. Jaundice has been seen in

a few instances. The abdomen may be as strongly retracted as in tubercular

meningitis. I have frequently seen this continue for weeks during the whole

duration of prolonged cases, occasionally becoming so extreme toward the close

of those fatal cases which run a very long course with great marasmus that

the spinal column and the various abdominal organs might be felt with extra-

ordinary distinctness through the wasted abdominal walls. On the other hand,

in cases of the typhoid type distension of the abdomen, partly, at least, of

paretic nature, with uncontrollable looseness of the bowels, may develop. Con-

stipation rather than diarrhoea is, however, the rule in cerebro-spinal fever.

The secretion of urine is sometimes greatly increased, even when the tem-

perature is high. The amount passed is, in fact, oftener increased than nor-

mal, but is sometimes diminished. Albumin or sugar has been occasionally

observed, and casts and blood are more rarely found. Retention of urine may
occur in coma and necessitate catheterization. On the other hand, there may
be incontinence. The spleen is generally not sufficiently enlarged to produce

an increase of percussion dulness.

Complications and Sequelae.—r-The complications have already been out-

lined to some extent in the description given of the symptoms. Certain others

in addition to these may be passed in review. Broncho-pneumonia, croupous

pneumonia, pleurisy, atelectasis, bronchitis, endocarditis, and {pericarditis are

not uncommon. The frequent combination of croupous pneumonia with men-

ingitis often renders it doubtful which is to he considered the primary disease

in any individual case. It is certain, at least, that pneumonia frequently

develops dtiring the prevalence of epidemics of cerebro-spinal fever, and that

the two affections are often closely associated. Various other infectious dis-

eases, as malaria, measles, typhoid fever, scarlatina, and cholera, have occurred

in connection with cerebro-spinal fever. Intestinal catarrh is also seen, and

parenchymatous changes of the liver and kidneys are occasional complicjitions.

Of the seqtiela?, |)ermanent blindness and deafness are among the most

important. Cerebro-spinal fever has been a very frequent cause of deaf-

mutism, and careful inquiry will elicit the fact that a considerable pro-

portion of all cases in institutions for the deaf and dumb are traceable
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to meningitis. The deafness is probably oftenest due to an inflammatory

involvement of the labyrinth. Aphasia and imperfect articulation may, like

the deafness, be produced by the disease. Headache is often the most trouble-

some sequel, persisting for months or even years. Mental feebleness is often

observed. Ziemssen regards chronic hydrocephalus as a sequel by no means

rare. The symptoms of this condition consist of "
paroxysms of severe head-

ache, pains in the neck and extremities, with vomiting, loss of consciousness,

convulsions, and involuntary discharges of faeces and urine." He regards

the prognosis of this condition as nearly always hopeless.

Paralyses of single extremities or of the parts supplied by the cranial

nerves are not very uncommon. They depend on lesions of the brain or

cord or of the nerves themselves. Most of the cases recover after a few

months
;
which suggests that they have been due to lesions of the nerve-

trunks, and is confirmatory of the view that perineuritis and neuritis are

of common occurrence in this disease.

Relapse and Recurrence.—Relapses are common. They sometimes occur

so frequently, and prolong the case to such an extent, that a " chronic form"

of cerebro-spinal fever has been made a distinct type by some writers. I have,

however, already expressed the opinion that more frequently the protracted

course of the case is.due to a persistent or progressive lesion, such as chronic

meningitis, chronic hydrocephalus, or even abscess of the brain. The occur-

rence of the disease does not afford a complete immunity from a recurrence

of a second attack. Miner found several instances of a second attack of

the affection in which the patients had suffered from it the year previous.

Diagnosis.—Ordinarily the diagnosis of cerebro-spinal fever is a matter

of no great difficulty. Sometimes, however, it is almost impossible in the

early stage, as when the disease occurs sporadically or at the beginning of an

epidemic. In young children also, or when in combination with other dis-

eases, the affection may be very difficult to recognize.

The most characteristic features are the sudden onset and rapid advance;

prostration; intense pain in the head, neck, back, and limbs; vomiting; faint-

ness
; vertigo ;

tonic contraction of the muscles of the neck, and, later, of the

back; clonic local or general convulsive movements
; hypersesthesia ;

delirium

alternating with somnolence
; very irregular pulse and temperature ;

and the

cutaneous eruptions. The diagnosis of mild sporadic cases is rendered addi-

tionally difficult by the fact that in these the eruption, the hyperaesthesia,

pain in the back and extremities, and stiffness of the spine may be mostly

wanting, while the pain and spasm at the back of the neck may not be as

well marked as in the epidemic form.

Several affections are likely to be confounded with cerebro-spinal fever.

Tubercular meningitis very closely resembles it if the case is seen after the

development of partial or complete unconsciousness, with stiffness of the neck,

cerebral cry, irregular fever and pulse. But if there has been an opportunity
to observe the case from the start, it will be readily recognized as one of tuber-

cular nature by the longer prodromes and more gradual onset, with headache,
Vol. I.—12
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vomiting, and constipation ;
the characteristic stages of alteration of the pulse ;

the earlier appearance of retraction of the abdomen
;
the less degree of retrac-

tion of the head, of hypersesthesia, and of pains in the extremities
;
the rarity

of petechial or herpetic eruptions ;
the greater frequency of Cheyne-Stokes

respiration ;
the detection of choroidal tubercles by the aid of the ophthal-

moscope ;
and the longer course and invariably fatal ending.

The cerebral f(yrm of typhoid fever may occasionally simulate cerebro-spinal

fever very closely. Cases of it may exhibit high fever, headache, delirium,

stiffness of the neck, tremor, and spasm of the muscles. Ordinarily, however,

typhoid fever differs widely in the slow onset, absence of vomiting and of

muscular spasm, and presence of continuous hebetude, typical temperature

curve, characteristic cutaneous eruption, epistaxis, abdominal tenderness with

diarrhoea, and greater enlargement of the spleen.

Typhus fever has been repeatedly confounded with cerebro-spinal fever, and

it is true that in certain epidemics cases present themselves which are difficult

to discriminate. This is, of course, pre-eminently the case when outbreaks of

the latter occur in localities or under conditions which render the occurrence

of typhus plausible or where it already exists. Between cases of the cerebro-

spinal type of typhus fever and of cerebro-spinal fever the points of resem-

blance are the sudden onset with rapid development of delirium and stu]K)r, the

extreme hyperaesthesia and muscular soreness, the headache, rigidity of the cer-

vical muscles and occasional retraction of the head, and the occurrence of a

petechial eruption. On the other hand, typhus fev'er is a highly contagious

disease, which does not occur sporadically in this country nor in epidemic form

unless in seaports, where it occasionally spreads from imported cases. High
initial fever is almost constant in typhus, and the temperature curve is charac-

teristic
;
the facies is distinct

;
the eruption is constant, and appears about the

fourth day as a roseolous rash, becoming gradually petechial instead of occur-

ring as it does, when present in cerebro-spinal fever, almost at the very onset

of the attack; herpes does not occur in typhus; vomiting is rare; convul-

sions are much less frequently seen
;
there is much less pain, and muscular

rigidity is less marked.

Influenza may not seem likely to be confounded with cerebro-spinal fever,

yet there are points of striking analogy which demand attention. These two

affections are distinguished from other infectious diseases by their remarkable

pandemic character. In the various epidemics of influenza the utmost variety

in its manifestations has been exhibited. Although catarrhal irritation of

the mucous membranes, with fever of irregular type, is the usual expression,

there is a pro|)ortion of cases, varying in different epidemics, where the force

of the disease falls on the nervous centres, and cerebro-spinal meningitis is

developed with severe pains of perineuritis, muscular soreness, rigidity of

the cervical muscles, and retraction of the head, convulsions, delirium, and

8tu|K)r. Death is frequent in these cases, but when they recover lesions of the

oi^ns of special sense, of the peripheral nerves, or of the nervous centres may
remain. It is well known now that even in ordinary cases of influenza peri-
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neuritis is of frequent occurrence. During the recent severe epidemic many
cases of meningitis, as above sketched, have occurred. It is altogether prob-
able that in some instances these were sporadic cases of cerebro-spinal fever,

but it is also clear that there was a sudden development of meningitis in other

cases which were unmistakably influenza.

Rheumatic fever, with little or no joint involvement, but with muscular

soreness and rigidity, retraction of the head or trismus, and with marked

cerebro-spinal symptoms, either connected with hyperpyrexia or with actual

meningeal irritation, may occasionally closely simulate cerebro-spinal fever.

It undoubtedly happens that at times cerebro-spinal rheumatism is regarded
as cerebro-spinal fever, and the reverse.

Pernicious malarial fever may resemble malignant cerebro-spinal fever in

the rapid development of collapse and coma. It can be distinguished from it

by the consideration of the etiological circumstances and by the fact that the

first malarial paroxysm rarely exhibits the malignant character. The detection

of the malarial organism in the blood, the greater enlargement of the spleen,

and the specific effect of quinine properly administered will establish the

diagnosis.

Malignant scarlet fever may occasionally resemble cerebro-spinal fever in

the sudden onset with high temperature, vomiting, convulsions, and stupor.

Its presence, however, may be suspected from the early redness of the fauces.

The appearance of the scarlatinal rash settles the difficulty unless death takes

place before this occurs.

Small-pox may also be mistaken for it, the resemblance being in the severe

pain in the back and head, in the vomiting, and in the development of a purpuric

rash in some cases. The papular character of the eruption and the general

course of the disease aid in distinguishing it.

During epidemics of cerebro-spinal fever occasional cases are noted where

death occurs in a few hours, when there has been little or no rise of tempera-

ture, but such extensive appearance of petechise and ecchymoses as to raise the

question of the fulgurant type of purpura.

Meningitis secondary to o'oupous pneumonia and other acute diseases is with

difficulty distinguished from cerebro-spinal fever. In the cerebral form of

pneumonia, whether a true meningitis or a pseudo-meningitis be present, there

are often considerable tremor and muscular spasm, but the stiffness of the

muscles of the neck and back and the hypersesthesia are not so marked. In

some cases, however, it may be very difficult to determine whether we have

to do with pneumonia complicated by meningitis or with cerebro-spinal fever

complicated by pneumonia.
Mild cases of cerebro-spinal fever have sometimes been mistaken for hys-

teria, but the severe pain, the muscular rigidity, and the occurrence of fever

should prevent the mistake.

Duration, Mortality, Prognosis.—The course of the disease is very

variable. In the milder forms and in the most malignant variety the

duration varies from a few hours to five days. The moderately severe
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cases begin to recover after one or two weeks, but may be prolonged for

months. Convalescence is comparatively slow and subject to many inter-

ruptions from complications and sequelae. The first week of the disease is

usually the time of greatest danger, and patients who live until the close of

the second week will probably recover. At the same time, the prognosis in

any individual case is a matter of the greatest uncertainty, both as regards life

itself and as regards the persistence of permanent danger of some part. In

moderately severe cases no prognosis at all can be made for some days, and

even then it must be most guarded. Malignant cases nearly always die, but

even to this there are exceptions. Mild and abortive cases generally recover,

but here, too, a guarded prognosis must be given. Under five years and over

thirty years of age the prognosis is less favorable than between these periods.

In children under two years of age the rate of mortality and the danger of

grave sequels reach the highest point.

Symptoms generally unfavorable are abrupt and violent onset, evidences

of great excitement, hyperpyrexia, coma, convulsions, great prostration of

strength early in the affection, irregular respiration, unusually intense head-

ache, persistent vomiting, evidences of extensive disorganization of the blood.

The occurrence of complications, especially those connected with the lungs,

increases the gravity of the prognosis.

The mortality of cerebro-spinal fever is very great, varying much in differ-

ent epidemics. Zierassen places it at 30 per cent, for mild epidemics and over

70 per cent, for the most severe ones, the general mortality averaging 40 per

cent.

Treatment.—Prophylaxis.
—Little can be done in the line of prophylaxis,

inasmuch as we know so little regarding the cause of the affection. The avoid-

ance of unsanitary conditions in streets and houses is of course an important
matter. It is also advisable that the inmates of a house in which the disease

has broken out should leave it until after the epidemic is over, since there

sometimes seems to be a tendency for the affection to spread in families.

Linen used about the patient should be disinfected or destroyed. As in the

case of other serious infectious disease, it is important during an epidemic of

cerebro-spinal fever to avoid fatigue of any sort, to lead as quiet a life as pos-

sible, and to preserve the general health in the best possible condition. Indeed,

it is to be recommended that persons in poor health leave the locality while the

epidemic lasts.

Treatment of the Attack.—The great variety of type in different epidemics

and in different cases in the same epidemic, and the highly complex grou]> of

symptoms presented, explain the impossibility of formulating any uniform

plan of treatment. It is necessary in each individual case to adapt our rem-

edies to the grade and to the special localization of the morbid process.

The room should be kept dark and quiet. The diet should consist of

easily assimilable liquid substances, given freely and often, since the disease is

one in which exhaustion so readily supervenes, and in which there is rarely

any lesion of the gastro-intestinal tract. As soon as the fever has abated solid
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food should be administered. Water is to be given freely at all times. In

many cases the obstinate cerebral vomiting interferes with the administration

of food at first, and in such nutrient enemata may be employed. It is often

difficult to secure the ingestion of enough food, but I have never found it

necessary to resort to forced feeding by means of a stomach-tube. Even when

prostration is apparently not great, the patient should not assume the erect

position in bed, as dangerous syncope may follow. Until convalescence is

complete all exertion and excitement must be shunned, and a return to the

ordinary methods of life is well deferred for some time.

Venesection was early advocated, and the symptoms of acute, intense cere-

bro-spinal irritation often suggest it forcibly. It must be remembered that

when fever is high the blood becomes rapidly disintegrated, and such pro-
found debility soon develops as to render depletion dangerous. In young chil-

dren, also, it is nearly always inadmissible, and even local bleeding has been

followed by alarming depression. On the other hand, in the onset of cases of

sthenic type, where the pyrexia was moderate and the pain and cerebro-spinal
irritation were extreme, I have bled healthy adults with great advantage, find-

ing the blood highly coagulable. The prompt relief afforded to the pain and

central congestions has been followed by improvement in the force and volume

of the pulse. In carefully selected cases I would therefore advise moderate

venesection soon after the onset. When the propriety of this is doubtful, as

in delicate or young persons, when the fever is high, or when the first day or

two has passed, wet cups or leeches, or even dry cups alone, may be applied
to the temples, the mastoid regions, the nape of the neck, or along the spinal

column.

Cold to the head and spine is a valuable therapeutic measure. It should

be applied for hours continuously in the form of ice-bags or in Leiter's tubes.

Cold affusions or cold sponging may be substituted sometimes. Cold is par-

ticularly useful in the early stages when pain in the head is at its worst. It

often decidedly relieves the suffering and produces quiet sleep. The applica-
tion should be renewed as often as pain returns. Cold baths to reduce tem-

perature may be given systematically if the fever be high. As, however,
the temperature is rarely either high or apparently provocative of dangerous

symptoms, this measure is not often indicated.

Moist or dry heat locally applied is of value both in mitigating violent

symptoms and in anticipating or removing the collapse which is so apt to

come on in this disease. Hot mustard foot-baths, hot bottles, bricks, or sand-

bags, hot moist flannels and the like are all useful for this purpose. It is

well to apply heat to the rest of the body while cold is being used about the

head and spine. In this way any depressing effect of the cold is prevented.
Blisters have long been employed to relieve pain and to lessen congestion.

It is true that sometimes they seem to diminish pain, delirium, spasms, and

coma. It is questionable, however, whether they are, as a ride, of any lasting

benefit, while, on the other hand, they are liable to add to the annoyance and

suffering of the patient. If used at all, they should be applied at the back
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of the neck very early in the disease, and should be allowed to vesicate super-

ficially only. It is, however, in my judgment, much safer and more efficient

to use light applications of the thermo-cautery over the mastoid or at the nape
of the neck.

Alcohol is often of the greatest value. Many cases do not need it at any

time, and those of an inflammatory tyj)e may be injured by it if administered

at the onset
;
but its use should be promptly commenced when there is the

slightest sign of exhaustion. The amount administered should in every case

depend upon the effect produced, care being taken that too much is not given,

although patients with cerebro-spinal fever often bear unusually large amounts.

If under its use the pulse grow stronger and the heart-sounds better, stimu-

lants are doing good ;
but if excitement increase and the heart beat more

rapidly, the stimulants must be diminished or entirely withdrawn.

Opium is the drug upon which the greatest reliance is placed by the major-

ity of writers. Its use began with American physicians, but has since become

widely extended. It may be given by the mouth or rectum, or, in the form

of morphine, hypodermically. The tolerance for it in this disease is remark-

able. As much as the equivalent of a grain of opium hourly may be required

in severe cases, and even larger doses have been given. The drug lessens

the spasm, pain, hyperesthesia, and sleeplessness, and strengthens and re-

tards the pulse. Its employment must be commenced early in the disease,

and the dose must be repeated and, if necessary, increased until the severe

symptoms come under control. As already stated, in severe cases of sthenic

type in vigorous adults a moderate venesection may be used at the outset with

marked relief to the suffering and with the effect of rendering the action of

opiates much more efficacious in doses smaller than are usually required.

The action of opium must be carefully watched, especially in children. I

have usually found the best results from the administration of a hypodermic

injection of morphine and atropine morning and evening, followed up in the

intervals by the use of deodorized tincture of opium in appropriate doses as

indicated by pain and restlessness. It is possible that the relaxing effects of

the opiate, associated with the action of cold and derivatives, may exert some

influence in lessening the amount of meningeal exudation. After effusion

begins opium is of much less value and the dose must be diminished.

Mercury, given in the hope of influencing meningeal inflammation, is now

generally considered to be of no value in the early stage, though formerly
much used for this purpose. Ziemssen recommends it both by inunction and

internally, but admits that it is doubtful whether it exerts any beneficial influ-

ence. It is of much greater value in the treatment of the sequela.

Quinine in very large doses has been tried, but there is no evidence that it

exerts any definite effect, even in the intermittent form of the disease. There

is danger, too, that it may disturb the digestion, as well as exert a depressing

action. In moderate doses it may be used for its tonic action in the form of

suppository or enema. I often direct with apparent advantage a suppository

morning and evening, containing 10 grains each of quinine and asafoetida.
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Ergot and belladonna have been employed on account of their power to

lessen congestion of the cerebro-spinal capillaries. Although favorable results

have been reported, there does not seem to be good reason to attribute them to

the action of these remedies. Rosenthal believes that belladonna must be

given with great caution. In small doses it may be combined with opium.

Calabar bean was recommended by ^. S. Davis on the ground that it was

useful in tetanus. Cannabis Indica, gelsemium, chloral, inhalations of chloro-

form or ether, bromide of potassium, aconite, and veratrum viride have all had

their advocates. Certain of them, as chloral, aconite, veratrum, and chloro-

form, are certainly dangerous in a disease in which severe depression so readily

develops. Inhalations of ether can be safely employed in very bad cases in

order to give temporary relief from extreme restlessness, convulsions, or great

pain. Bromide of potassium is sometimes of value, particularly in children and

in the milder cases
;
but in doses sufficient to exert a decided effect in severe

cases it is depressing to the general strength of the patient. It may be advan-

tageously combined with opium.

Antipyrine, phenacetin, and drugs of this class would naturally suggest

themselves on account of the severe pains, but they must be used, if at all,

only with caution and close watching. Unless decided relief follow moderate

doses at rather long intervals, it is safer to omit them. Their administration

must never be pushed.

Any tendency to exhaustion or collapse may be treated by ammonia, tur-

pentine, digitalis, and, as already stated, by alcohol and heat. Hypodermic

injections of ether may be required to favor reaction from the condition of col-

lapse. The urinary bladder must be watched so as to guard against retention.

The formation of bed-sores must also be anticipated and prevented by proper

measures.

As soon as the acute stage declines it is well to give potassium iodide

to favor the absorption of exudation and thickening. In conjunction with

tonics, such as strychnine, iron, arsenic, cod-liver oil, its use may be con-

tinued during convalescence. When serious sequelae, as deafness, blindness,

perineuritis, persistent neuralgic pains, paresis, or evidences of exudation or

effusion, indicate a continuance of morbid action, it is well to associate mer-

curial inunctions with the internal use of potassium iodide, and to employ

repeated blisters or applications of the thermo-cautery at proper intervals.

Electricity, hydrotherapy, rigid dietetics, and hygiene are also of great value.

I have frequently seen the patient use of such combined treatment followed

by the slow disappearance of sequels which threatened to be permanent.



INFLUENZA.

By WILLIAM PEPPER.

Influenza is an acute microbic fever, moderately contagious ; sporadic,

epidemic, and pandemic ;
associated with catarrhal inflammation of the mucous

membranes and with disturbance of the nervous centres and trunks
;
often run-

ning a short and favorable course, but apt to be attended with many serious

complications and sequelae.

Synonyms.—As might be expected from its widespread prevalence and

from its peculiar features, few diseases have had so many names bestowed upon
them. Some of these names refer to a supposed geographical origin of the

disease, as the Chinese, Russian, or Spanish catarrh. Others refer to the epi-

demic or contagious nature of the catarrh which is so prominent among its

symptoms : thus, epidemic catarrhal fever, and its Latin and French equiva-

lents, catarrhus a contagio, and many analogous terms. Many descriptive

names have come into popular use, not a few of which refer to the fancied

insignificance of the disease as observed in mild epidemics. The events of the

past few years have, however, secured both professional and popular approval
of three names only

—
influenza, an old name of Italian origin, given in allu-

sion to the part played by astral or atmospheric influence in the causation of

the disease
;

la grippe, derived from the French verb gripper, to seize
;
and

grip, the familiar English equivalent. Gripped, grippal, to be gripped,

grippo-toxine, and so forth, are terms whose convenient brevity may secure

their continued use.

History, Nature, and Causation.—It is altogether probable that extensive

epidemics of influenza have prevailed from the earliest ages, though it may be

admitted that the first accurate descriptions of the disease date back only to the

beginning of the sixteenth century. Since then there have been frequent epi-

demics, not a few of which have spread rapidly over entire continents, and

have appeared almost simultaneously in widely distant countries. Repeated
outbreaks have occurred in America since at least 1655. Careful study of the

annals of influenza proves conclusively the identity of the disease with all its

protean manifestations from the date of the earliest records down to the last

great epidemic, which seems to have broken out in Bokhara in May, 1889. It

had established itself in St. Petersburg in October of the same year ;
it was

recognized in Paris as early as November
; England was invaded early in

Noveml)er, if not in October
;

cases began to be of frequent occurrence in

America toward the close of Octolxjr or in November. The epidemic reached

its height at almost the same date in Januar}' and February of 1890 in widely
184
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distant localities
;
smouldered away during the ensuing summer, only to

awaken to renewed activity in the late autumn of that year, and to prevail

extensively until the spring of 1891, when it again subsided, but for a third

time revived, in milder and less prolonged form, in the winter of 1891-92.

In the intervals of epidemic waves of influenza there occur in many, if not

in all, large towns and thickly-populated districts sporadic cases which present

all the features of the disease. It is probable that careful bacteriological study
will identify the nature of these cases, which may be due to the action of the

specific cause of influenza in a comparatively feeble form, so that it can affect

only those who are specially susceptible.

The analogies between influenza and the infectious fevers of ascertained

microbic origin are so close that for a long time the existence of a specific

micro-organism has been assumed as its effective cause.

Early in this year (1892) Pfeiffer, working at the Hygienic Institute of

Berlin, discovered in the sputa of influenza numbers of a bacillus which he

was soon able to recognize as characteristic and to cultivate. The bacillus of

Pfeiffer is a short organism about one-half the length of the bacillus of mouse-

septicsemia, and nearly the same thickness as the latter. It stains with dif-

ficulty, but may be well shown, by using Ziehl's carbol-fuchsin or with other

stains, to consist of two bulbous ends joined by a narrower and less intensely

staining central shaft. It might easily be mistaken for a diplococcus if care

were neglected and the examination made hurriedly.

The bacillus occurs abundantly in the sputum, and is said to have distinct

relation in number to the severity of the disease, and to disappear with cessa-

tion of the fever and cure of the disease. It has never been shown to be

present in any other malady.

In the lungs Pfeiffer showed that it penetrates to the peribronchial connec-

tive tissue and to farther outlying portions of the lungs.

It was demonstrated in the blood of 20 consecutive cases at the Moabit

Hospital of Berlin by Canon, and since then in many other cases by compe-
tent persons.

It has been cultivated in agar containing a small percentage of sugar, and

grows as small watery droplets along the line of inoculation. It could easily

be overlooked. It grows scantily in bouillon, which remains clear. It can-

not be cultivated in gelatin, as it requires temperatures which liquefy gelatin.

Letzerich used potatoes, finding a temporary growth. The bacillus was culti-

vated by Kitasato, who fully substantiates Pfeiffer's statements, to the fif-

teenth generation, when it still presented its characteristic features.

Inoculation has been repeatedly practised. Apes and rabbits get quite

typical influenza. Cornil and Chantemesse injected some of the cultures into

the anterior chamber of a rabbit's eye, and soon found the bacilli in the blood.

Some of the latter, mixed with sterile sugar-agar for twenty-four hours, was

introduced into a monkey's nose, soon causing coryza, fever, depression, but

not death, the bacilli being present in the bronchial and nasal mucus. Mice

succumbed to inoculation, and the bacilli were found in the congested viscera.
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The observations of Pfeiffer have been confirmed, among others, by Kita-

Bato, Canon, Cornil, Chantemesse, Babes, and Letzerich. The last named

examined the sputa of 60 cases not influenza, and failed completely to demon-

strate influenza bacilli. In no genuine case has Pfeifl'er failed to find them.

Canon finds them in the blood as clumps of ten or twenty, sometimes

fewer. He stains with solutions of eosin and methyl blue in alcohol. The
bacilli stain blue, the red corpuscles pink.

The isolation of the bacillus of influenza does not by any means clear up
all the difficulties as to its remarkable outbreaks. It would seem as though
no ordinary mode of propagation by contagion and by fomites could explain

its almost simultaneous appearance at widely-distant points and its wonder-

fully rapid spread throughout large communities. The micro-organism may
be almost universally distributed, but capable under ordinary circumstances of

causing only occasional sporadic cases, while under special atmospheric or tel-

luric conditions it acquires a degree of virulence that renders all subject to its

attacks. It would seem that the susceptibility to this poison is more general

than in the case of any other infection save that of variola.

The evidence is clear that the disease is readily communicated by contagion.

It is possible that the specific poison can be carried by fomites, and there are

instances where it seems to have been conveyed by the corpse of the patient

dead of influenza. It appears that it is received into the system by means of

the inspired air, or at least there is as yet no evidence to show that water or milk

can convey it. It must be remembered that the early scattered cases which

precede a great outbreak may be overlooked as to their real nature, and the

seeds of the disease be gradually distributed, so that when the conditions

favorable to its active development arise there is already widespread prep-

aration.

There are no known conditions of climate, soil, elevation, or season which

affect it. It has occurred at sea as well as in the driest localities.

It is well known that epizootics, or epidemics of catarrhal nature, have

occurred frequently among domestic animals. The exact nature of these

infectious diseases is, however, not established with accuracy ;
nor is the evi-

dence clear as to their transmission to the human subject, nor as to the acqui-

sition by animals of influenza from man.

During the prevalence of an epidemic of influenza all are liable to be

affected. Young children are, however, less frequently and less seriously

attacked than older persons. On the other hand, aged and infirm persons,

those of nervous temperament, and those whose vitality is depressed by

fatigue and anxiety, are specially liable
;
but the most robust health does not

give immunity.

Relapses of the disease are common, and second, third, or even more

numerous attacks in one individual may be noted. The susceptibility of the

system during and immediately after an attack is extraordinary', and slight

ex]x>sure or exertion may induce grave complications with startling rapidity

and violence.
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Morbid Anatomy.—There are no anatomical lesions characteristic of

influenza. The bacilli now regarded as associated in the production of the

disease are found in the sputum, the tissue of the lungs, and in the blood. In
the great majority of uncomplicated cases recovery follows. If death occurs

from the intensity of the fever or from debility, catarrhal inflammation of

the respiratory and digestive mucous membranes is found, with the ordinary

changes of congestion and swelling. The intestinal glands are but slightly,
if at all, enlarged. The disease may, however, at the very onset excite pneu-
monia or meningitis, or these may supervene as complications ;

and in the same
list must be placed nephritis. The pneumonia may be either lobular or lobar:

even in the lobar form both lungs are often involved and the lesions may be

unusually extensive. Plastic pleurisy is commonly associated with the pneu-
monia. Pleurisy with sero-fibrinous or purulent exudate also occurs independ-

ently. Purulent pericarditis was observed with unusual frequency during the

recent epidemic of influenza.

But few autopsies have been made of cases complicated with cerebro-

spinal meningitis, but it can scarcely be doubted that this lesion is actually

present in not a few instances. Perineuritis is of common occurrence.

General Clinical Description.—So varied are the phenomena of influenza

that it is difficult to present a brief sketch of its symptoms. The main fea-

tures in a majority of cases in most epidemics are a sudden onset with chill

of moderate severity ; fever, which comes on quickly, does not usually exceed

103° F., pursues an irregular course of from four to seven days' duration, and

tends to terminate by crisis
; naso-pharyngeal and bronchial catarrh, with

sneezing and coughing ;
headache and pains in the back, with myalgic pains

in the trunk and limbs, and with a general soreness as though bruised or

beaten
; depression of spirits, with great malaise and restlessness

;
marked

general and cardiac debility ; slight enlargement of the spleen ;
absence of

characteristic eruption.

In all epidemics there are many cases of a type so mild that the patients

pay little or no attention to the attack, regarding it as an ordinary catarrhal

cold, and continuing at their usual avocations. It is impossible to estimate the

number of such cases, but it is certainly extremely large in some outbreaks.

In spite of the apparent mildness of the attack, the temperature will often be

found much elevated. During the epidemics of 1889-90 and 1890-91 it

was common to have patients come to physicians' offices or to find patients

walking about their houses with a temperature of from 102|° to 104°. A
widespread febrile tendency exhibited itself; the most trivial ailments were

attended with high fever
;
the entire population seemed to be infected. There

was danger of a sudden development of grave or rapidly fatal complications

even in the mildest cases if exertion and exposure were continued. Doubtless

many instances which seemed like the sudden onset of malignant infection were

really of the above nature.

Cases of grave or malignant type do, however, occur in varying proportion

in most epidemics. Sometimes the character of an outbreak is so uniformly
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grave that the cases bear but little superficial resemblance to the common con-

ception of influenza. The unusual severity of the infection shows itself by

hyperpyrexia, alarming prostration, or the early development of dangerous

pulmonary, nervous, or gastro-intestinal lesions, or by a profound blood-

dyscrasia from the intense virulence of the poison.

In addition to these varying degrees of gravity it is essential to recognize

the fact that influenza manifests itself only in a proportion, though a large

one, of all cases by catarrh of the respiratory tract, while in others it api)ear8

as an acute gastro-intestinal catarrh
;
and in still a third group marked disturb-

ances of the cerebro-spinal functions constitute the prominent symptoms.
Certain cases present one or the other of these aspects exclusively, but for

the most part there is a blending of the various phenomena. This is most

notably so in the case of the nervous element, which is so generally pronounced
as to have led many observers to consider the localization of the infectious pro-

cess in influenza essentially in the cerebro-spinal axis, and the widespread
functional disturbances or serious lesions of other organs to be secondary
results of impaired nervous action.

In the thoracic form catarrhal symptoms are prominent, coryza is usually

marked, and the cough is severe, paroxysmal, and painful. The pain is

referred to the substernal region, and there are sharp myalgic pains about the

chest. The sputa are scanty and tenacious. There is often a marked sense

of oppression. The physical signs consist of irregularly distributed rfiles,

large and small, crackling in character for the most part, which oft«n change
their location and quality very rapidly. The respiratory murmur is apt to be

feeble. The fever is moderate, and the pulse-respiration ratio not greatly dis-

turbed unless complications ensue. The tongue is coated yellow, but remains

moist
; appetite is impaired, but thirst is usually marked. The Ixjwels are

quiet and the abdomen normal. Headache is common. Insomnia is a fre-

quent and distressing symptom, but delirium is rare. There is a sense of

profound weakness, and debility is in fact often so marked that the least exer-

tion causes rapid breathing and heart-action with exhaustion. Profuse sweats

are not unusual. The fever declines in from three to seven days ;
critical

sweats or diarrhoea may occur, the chest symptoms subside, and convales-

cence ensues, marked by a strong tendency to recurrence of catarrhal irri-

tation.

Pneumonia is a frequent complication of this type. It may develop insidi-

ously while the patient is in bed
;

it may occur at the very onset of the attack
;

and in many cases it is induced by exposure even in cases of apparently trifling

character.

In the gastro-intestinal form the symptoms may be of moderate severity,

consisting of nausea and occasional vomiting, heavily-coated tongue, complete

anorexia, fulness and tenderness of the epigastric region, some distension of

the al)domen, and a tendency to looseness of the bowels, and fever not exceed-

ing 102i° F., with headache and myalgic pains, and running a favorable course

of from seven to ten days. But in other cases the onset is abrupt, witli the
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violence of cholera morbus, and indicating intense irritation of the mucous

surface, with profound disturbance of the splanchnic nerves.

The nervous or cerebro-spinal form may be primary, but is often developed
in the course of cases originally of another type. The headache is agonizingly
acute

; sight and hearing are morbidly acute
;
the pain in the back and legs

and the general muscular soreness are intense; delirium may be marked, with

an increasing tendency to stupor ; rigidity of the muscles of the nucha, with

retraction of the head, may be present ;
and general convulsions may occur

both in children and adults. The temperature may be high, but in other cases

it falls below normal, with slow, irregular pulse and breathing. It can scarcely

be doubted that the more grave symptoms of this type are due to the develop-
ment of a meningitis.

In all of these forms epistaxis is of occasional occurrence. There are no

characteristic eruptions, but herpetic groups often appear on the lips or face.

Urticaria is also common.

The identity of these different types of influenza is shown conclusively by
the fact that all may be illustrated in a single family at the same time, that

any one may be contracted by contact with a patient suffering with another

type, and that the symptom of one form becomes associated with the fully-

developed features of another as the case assumes additional gravity.

Complications and Sequelae.—The most frequent complications are those

connected with the respiratory organs. A certain degree of bronchial catarrh

is to be regarded as among the usual symptoms, but there is a marked tendency
in most epidemics to the occurrence of severe bronchitis of the larger tubes, or

even to capillary bronchitis, associated in old or feeble subjects with oedema of

the lungs, and attended with fever and often with a low form of delirium. In

all probability patches of broncho-pneumonia coexist in many of these cases.

A fatal result from cardiac failure or from progressive cyanosis is apt to occur.

Pneumonia, both croupous and catarrhal, is a frequent and fatal complica-

tion. This was pre-eminently so during the recent epidemic. In some cases

the attack begins as one of severe infectious fever, with dyspncea in excess of

any demonstrable cause
;
but in two or three days the physical signs of pneu-

monia become manifest : cough may be trifling and expectoration almost

absent, though the pneumonic area is extensive. It is by no means only in

cases which present severe bronchitis that there is danger of this complica-

tion developing. In some epidemics it is so frequent as to suggest that it is

induced by profound depression of nerve-force, so as to resemble the pulmo-

nary lesions developed after section of the vagi. Guit6ras and White have

suggested that in some cases the bronchial glands may be acutely enlarged,

and the nervous tract about the root of the lung may be inv^olved. Children

and aged and infirm subjects are especially liable to this complication of j)neu-

monia. The readiness with which violent pneumonia may be induced by

slight exposure, even in mild cases of influenza in vigorous adults, was

remarkably shown during the late epidemic. A single instance will illustrate

what was of frequent occurrence, though usually with less violence : A young
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man of thirty years returned from a hunting-trip in fine physical condition to

his home, where members of his family had influenza. He promptly con-

tracted the disease in so mild a form that he did not consult a physician nor

even remain in his chamber. By the fourth day he felt so much better that

he insisted on walking about two hundred yards in the raw evening air.

Within one hour he was taken with severe chill
;
the temperature was 105° F.

by the time he was conveyed home
;
he vomited blood

; pneumonia began in

the left lower lobe, involved the entire left lung, then spread to the base of

the right lung, was complicated with nephritis, jaundice, and delirium
;
and the

autopsy showed that finally there was but a small area at the right apex which

was not consolidated.

I secured statistics of 35,413 cases of influenza occurring in the practice

of 272 physicians in Philadelphia : pneumonia occurred in 1485, or about 4

per cent., with a mortality of 173, or 11.65 per cent. Dr. Latta, chief medical

examiner of the Pennsylvania R. R. Voluntary Relief Department, kindly

gave me the statistics of influenza as affecting its members, who may be

regarded as a carefully selected body of men. In 1890 and 1891 there were

6680 cases of influenza, showing that over 14 per cent, of the entire member-

ship were so severely affected with influenza as to confine them to the house
;

pneumonia occurred in 138 cases, or in 2 per cent., with a mortality of 29, or

20 per cent. The accompanying chart (Fig. 12) exhibits the extraordinary'

prevalence and fatality of pneumonia during this epidemic. Undoubtedly in

very many cases of death reported as from pneumonia the disease was grippal

in nature.

Many cases of pneumonia presented an extraordinary feebleness of respira-

tory murmur, both before and after the appearance of consolidation. Typhoid
delirium and a tendency to heart failure were common. Intense abdominal

engorgement with jaundice, aud slight intestinal haemorrhage, were not rare.

Both lungs were oft«n involved and the mortality was high. Alison of Bac-

carat describes a focus of contagion which gave rise to eight cases of pneu-
monia in closely related families, and in every case a fatal result followed.

Plastic pleurisy is almost universally associated, and empyema may occur,

as may also purulent pericarditis, either with or without pneumonia. Abscess

and gangrene of the lungs are rare sequels. Pulmonary phthisis must be

noted among the sequels also, and when influenza attacks those already
affected with phthisis, the mortality is high and the course of the oi^nic
disease is greatly hastened in those who survive. The same statement must

be made, in identical terras, in regard to Bright's disease.

The occurrence of severe gastro-intestinal catarrh as a complication, with

vomiting and purging, has already been mentioned, together with the much
more rare hcemorrhage from the stomach or bowel. After the subsidence of

the acute symptoms a chronic gastro-intestinal catarrh is apt to persist, with

grave impairment of nutrition, and to prove rebellious to treatment

Cerebro-spinal meningitis undoubtedly occurs as an occasional complication.

In some instances the onset is indistinguishable from cerebro-spinal fever save
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by the absence of petechial emption ;
and it is important to bear in mind that

not a few epidemics of influenza have been regarded as of that nature by ex-

perienced observers. The cases either run an acute course with intense head-

ache, delirium, stupor, general convulsions, extreme retraction of the head,

and terminate fatally, or the symptoms are less violent and the case goes on

to gradual recovery or to the development of all the symptoms of exudation

with fatal pressure. Several cases of abscess of the brain were reported

in the late epidemic by Bristowe, and one case occurred in the P. R. R.

series.

Persistent headache, insomnia, and neuralgia are common sequels. Otitis

media was reported in a number of cases, and affection of the optic nerve like-

wise. Melancholia, impairment of mental power, and even mania are among
the sequels. In no less than 18 cases in the P. R. R. series did it become

necessary to confine the patients to insane asylums : 5 of these cases have

proved fatal. The dejection of spirits which often attends convalescence is

remarkable, and has not failed to attract attention in many epidemics.

Perineuritis is one of the most frequent complications and sequels. Much

of the suifering in the disease may be referred to this cause. The nerves of

special sense may be involved, and it is not impossible that implication of

branches of the pneumogastric may explain some of the grave pulmonary
and gastric conditions which arise. Persistent peripheral neuritis, muscular

atrophy, and partial palsies have been exceptionally frequent since the last

widespread outbreak of influenza.

Enlargement of the lymph-glands, and especially those of the cervical

chains, is not infrequent in some epidemics as a sequel. It may prove per-

sistent and troublesome, and occasionally ends in suppuration.

As already stated, an attack of influenza affords but little protection against

subsequent attacks. Several well-marked attacks have been suffered by many
individuals during the past two years. Relapses also are not infrequent. In

the 6680 cases of the P. R. R. series they occurred in 762 instances, or in over

11 per cent.

Diagrnosis.—During an epidemic of influenza the entire mortality of the

community is greatly increased. At the height of the recent epidemic the num-

ber of deaths in many cities was quite double that of the corresponding period

of preceding years. In Philadelphia the total mortality for the month of Jan-

uary, 1889, was 1862, and for December, 1889, was 1488; in January, 1890,

the epidemic of influenza was at its height, and the mortality rose at a bound

to 3044, of which number only 116 were reported as influenza. It is evident

that this sudden increase in the number of deaths is due in large part to the

serious mortality of influenza itself when complicated, as with bronchitis or

pneumonia. But, in addition, many chronic affections, such as Bright's dis-

ease, phthisis, heart disease, are awakened to rapidly fatal activity by the

influence of the grippal poison. While, therefore, there is a tendency dur-

ing the prevalence of all epidemic diseases to err in regarding almost every

case of illness as belonging to the prevailing malady, it is doubtful whether.
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in severe outbreaks of influenza, the extraordinary diffusion of the infection

is even sufficiently appreciated. On the other hand, it is no less true that

sporadic cases of influenza are liable to have their true nature overlooked,

and to be regarded as idiopathic catarrhal fever or to be confounded with

other infectious diseases. Not until the bacteriological diagnosis of influenza

conies to be widely practised will the protean manifestations of this disease be

fully determined.

Cases of the ordinary thoracic type should be readily recognized by the

sudden onset, the absence of the usual causes of bronchitis, the character of the

cough, the pains in the head, back, and limbs, the prostration and -sense of ill-

ness out of seeming proportion with the degree of fever or the physical signs

of pulmonary trouble.

The gastro-intestinal type is more apt to be mistaken either for acute catar-

rhal gastritis, for simple continued fever, or even for typhoid fever. The
absence of the usual causes, the greater degree of prostration, and the charac-

teristic pains distinguish it from the first, while typhoid fever is known by the

more slow onset and gradual development, by the greater enlargement of the

spleen, the appearence of the stools, and the characteristic eruption, although in

influenza abdominal distension, diarrhoea, epistaxis, bronchial catarrh, fever,

headache, and delirium may occur. During an epidemic of influenza many
cases which are regarded as ephemeral or simple continued fever are doubtless

grippal in nature.

Cases complicated with the early development of pneumonia are peculiarly

liable to have their true character overlooked.

Allusion has been made in the article on Cerebro-spinal Fever to the

resemblance between that disease and the cerebro-spinal type of influenza. It

appears that from the earliest period these two diseases have often prevailed

coincidently or in close sequence. When the meningitic symptoms ensue in a

case which has begun as of the catarrhal type, there is less danger of over-

looking their grippal nature. But when, as happens with considerable fre-

quency during certain epidemics, patients are seized with intense pain in the

head, back, and limbs, slight fever, rapidly developing delirium and stupor,

muscular rigidity, and possibly retraction of the head, or even general convul-

sions, herpetic and possibly petechial eruption, and when at the autopsy the

lesions of cerebro-spinal meningitis are discovered, it is evident that careful

bacteriological work is needed to decide as to the exact character of the infec-

tion. The cases recorded by H. B. Allyn in 1892 are extremely interesting

as illustrations of the above.

In the article on Dexgue reference is made to the diagnosis of this pecu-
liar epidemic disease from influenza, with which it has points of strong

analogy.

Prognosis ; Mortality.—Apart from serious complications, the mortality

of the ordinary catarrhal types of influenza is extremely small, certainly less

than ^ of 1 per cent. In 6680 carefully observed cases in the P. R. R.

series the total mortality was 94, or about 1.4 per cent, a little less than one-

VoL. I.—13
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third of which was from uncomplicated gri])pe. The number of deaths in the

35,413 cases of influenza collected by myself was 257, or 0.72 per cent., and

of these 84, or about ^ of 1 i^er cent, of the whole number, were from uncom-

plicated gripj^e.

The liability to severe complications is, however, so distinctive a feature of

many epidemics of influenza that the prognosis should never be regarded as

trifling. The development of intense bronchitis, pneumonia, nephritis, or

meningitis at once renders the case very dangerous. In some epidemics the

mortality is very large, owing especially to the extreme prevalence of pneu-
monia or of meningitis.

The prognosis is much more serious in the aged or in persons of infirm

health. When patients with phthisis, paralysis, heart disease, or organic kid-

ney disease are attacked with influenza, the danger is always considerable.

If they recover from the attack, there is great reason to dread subsequent

aggravation of their organic trouble.

Treatment.—No reliable means of prevention are known. Althaus urges

wholesale protective revaccination of the population with animal lymph. The
evidence on which this startling proposition is based seems wholly inadequate.

One of the worst cases of influenza I ever saw followed by recovery occurred

in a child nine months of age, who had just passed through a typically suc-

cessful vaccination with animal lymph. Fatigue and excesses of all kinds,

and especially in venery, predispose to the contraction of influenza. Any
exposure which induces catarrh during the prevalence of influenza almost

ensures the reception of the infection. Great care in clothing, in the avoid-

ance ordamp, of draughts, and of any sudden check of perspiration, should be

observed during the epidemic by all persons, and especially by those of feeble

vitality or who are affected by any organic disease.

Rest in bed must be insisted on from the onset until convalescence is estab-

lished. Most of the mortality may be traced to a neglect of this cardinal

rule. Unusual care should be used to avoid draughts or sudden changes of

temperature in the sick-room. In addition to the avoidance of complications

by strict nursing, the indications are to support the system, to relieve suffering,

to secure sleep, to allay cough, and to control fever.

Purgatives should be avoided. If the tongue is heavily coated, the stom-

ach embarrassed, and the bowels constipated, a few fractional doses of calomel

or of a mild saline may be given ; but, as a rule, any laxative effect is best

secured by enema or suppository. The diet may be as supjwrting as the diges-

tion will admit. It is not well to restrict the patient to liquids save in cases

of the gastro-intestinal ty}>e.

The fever is not often high enough to demand vigorous antipyretic treat-

ment. Hydrotherapy should be used with extreme caution, on account of the

wholly exceptional tendency to catarrhal and inflammator}' complications.

Phenacetin in moderate doses, gr. iij
to v, repeated two or three times in

twenty-four hours, reduces temperature, relieves suffering, and tends to secure

sleep. It is less likely to cause undue depression and relaxation of the system



TBEA TMENT. 195

than antipyrine, though all drugs of this class must be used with great caution

in influenza. Small doses of antipyrine, gr. iij,
combined with quinine or sodi-

um salicylate, may also be given two or three times in twenty-four hours, but

require watching as to their effect. Quinine in tonic doses is indeed indicated

in most cases. It may be combined advantageously with opium, and the fol-

lowing formula is often useful as meeting several indications :

^. Quininse sulph., 3j ;

Pulv. digitalis, gr. xx
;

Pulv. scillae, gr. xx
;

Ext. opii, gr. v
;

Ext. glycyrrhizae, q. s.

Misce et ft. pil. xxx.

Sig. A pill three or four times daily.

The condition of the stomach demands careful attention : if there be marked

irritability, the diet must be restricted rigidly, and no remedies given internally
save those which tend to soothe it, such as small doses of the tincture of aconite-

root as a febrifuge, and bismuth subnitrate or cerium oxalate or silver nitrate,

with minute doses of cocaine, for local action on the mucous membrane.
The severe headache may be, especially if associated with high temperature,

treated by cold applications to the head and small doses of phenacetin. But it

is so often accompanied by insomnia that codeine, or even morphine, may
be required. Sulphonal may prove adequate to afford sleep when pain is

not prominent.

The pulmonary complications require prompt attention. Mild counter-

irritation should be used, and the chest be enveloped in a raw-cotton jacket.
Most expectorant remedies are contraindicated by their tendency to disorder

the stomach or to relax and depress the system. Upon the whole, strychnine
in full doses is the most important remedy against these complications

—a fact

which supports the view that depressed pneumogastric power has much to do

with their production.
* The following is often valuable :

^. Morphinae sulph., gr. j ;

Quininse sulph., gr. xxxvj ;

Strychninae sulph., gr. ss;

Acid, phosphoric, diluti, f^iij ;

Glycerinse, f3v ;

AquEe, q. s. ad f|iij.
—M.

Sig. A teaspoonful in water from three to six times daily.

Or in very severe cases with tendency to cardiac and respiratory failure hypo-
dermic injections of small doses of morphine, gr. -j^, with large doses of

strychnine, gr. ^, may be used several times daily.
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Aromatic spirit of ammonia, or carbonate of ammonium, or oil of turpentine

in emulsion if acceptable to the stomach, may be given internally. A certain

measure of relief to the severe pains in the back, chest, and limbs is also

afforded by external applications, such as St. John Long's liniment, or com-

pound chloroform liniment containing aconite and ammonia, or veratria oint-

ment, or the following applied over areas of persistent pain :

^. Tr. aconiti radicis,

Chloroformi, aa. fjj ;

Tr. iodini, fsvj.
—M.

Sig. Apply locally.

The only condition in which depletion is to be thought of in influenza is

when severe cerebro-spinal symptoms appear abruptly. In vigorous adults

I have then used moderate venesection with immediate and lasting advantage.

The fear that meningitis will be established is the controlling motive. If this

measure seems too severe, local depletion by wet or dry cups or leeches may
be substituted. If the symptoms are less urgent, cold applications to the

head, hot footbaths, or sinapisms to the back and limbs may suffice in con-

nection with suitable internal remedies.

Convalescence demands, the closest supervision. All details of personal

hygiene must be insisted upon. Nutritious diet, avoidance of bodily or men-

tal exertion, careful avoidance of undue exposure, the continued use of tonic

remedies, and, if possible, suitable change of air, will promote more full and

rapid return to health. The depressing and enfeebling influence of the dis-

ease will, however, be often found to be strangely persistent. It is of especial

importance that those who are still suffering from this depression should not

be exposed to the danger of reinfection, as fresh attacks contracted under such

circumstances are apt to prove very serious.



DENGUE.
By WILLIAM PEPPER.

Definition.—Dengue is an acute specific disease, occurring in epidemics
which are chiefly confined to tropical and subtropical latitudes, without defi-

nite anatomical lesions, and characterized clinically by two paroxysms of fever

with a marked remission, severe pains in the muscles and joints, anomalous

eruptions, and a very low rate of mortality.

Synonyms.—The number and grotesque variety of the names applied to

this disease attest its peculiar and variable character. Many refer to the pains,

as breakbone and eruptive rheumatic fever
;
others to the eruptions, which are

prominent in some epidemics ; others, again, are popular terms descriptive of

special symptoms. The name dengue, equivalent to
"
coquettish

"
in Spanish,

seems to have been given on account of the stiff, affected gait of those recover-

ing from the disease.

Etiology.—Dengue is essentially a disease of warm latitudes. It was

first recognized in 1779 in Java by David Brylon, who called it articular

fever. The earliest accurate accounts are of epidemics in India in 1824 and

later. According to Matas, the conclusion of epidemiologists is that it was

originally an Asiatic tropical infection, starting perhaps in India. It is

known to prevail sporadically there, and also in Africa, and probably also in

our Gulf States. Of European countries Spain alone has suffered. Frequent

epidemics have occurred in South American countries, in the West Indies, and

in the Southern United States. Rare outbreaks have been noted in Philadelphia,

Npw York, and even in Boston. The usual limits of its epidemics are 32° N.

and 22° S. lat. The summer seasons appear to favor its occurrence. Neither

race, age, sex, nor social condition exerts any influence.

There can be little doubt as to its contagiousness. Its epidemics spread

with extreme rapidity along the routes of travel. It is probable the poison

may be carried by fomites. McLaughlin of Texas has found in the blood of

patients with dengue a micrococcus which he believes to be characteristic of the

disease, but Osier holds it to be still sub judice.

The susceptibility to the infection of dengue is almost universal. In the

great Texas epidemic of 1885, McLaughlin estimates that in the city of

Austin alone, out of a population of 22,000, no less than 16,000 persons

were attacked in the course of a few months. The occurrence of an analogous

disease among domestic animals simultaneously with the prevalence of dengue

has been noted several times.

The frequency with which relapses and recurrent attacks occur would seem

197
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to differ in different epidemics ;
but on the whole they are much more frequent

than in most infectious diseases. In some epidemics relapses have occurred as

often as in 15 per cent, of all cases. It has even been claimed by a few that

an attack of the disease predisposes to a subsequent attack.

Morbid. Anatomy.—There are no lesions known to jiertain to the disease

itself. Death scarcely ever occurs, except from complications, and even then

is of extreme rarity.

Sjanptomatology.—The onset of dengue is usually abrupt, after a period

of incubation of about four days' duration, and without prodromes. There is

a chill, which in young children may be replaced by a convulsion. The tem-

perature rises quite rapidly, and at the close of the first or second day usually

reaches its height, from 102° to 106° F., according to the severity of the

attack. Intense headache, backache, and pain in the joints ensue quickly.

The muscles also are painful and sore. There is a sense of extreme depression

and prostration. Delirium and hebetude are slight, if at all present, and the

patients are usually keenly conscious of their intolerable sufferings. The

pulse and respiration are rapid. The tongue is moist and yellow-coated ;

appetite is lost; nausea is moderate; the bowels are quiet. The urine is

febrile, but scarcely ever albuminous. A transitory erythematous rash appears

in a varying proportion of cases in different epidemics. The joints are often

painful, stiffened, and even red and swollen.

In some cases the symptoms assume a marked gastro-intestinal type and

severe vomiting and purging occur. More rarely cerebral symptoms may be

prominent, and increasing stupor and evidences of meningitis ensue. Doubt-

less these nervous symptoms are often due to hyperpyrexia : Holliday reports

a fatal case in which the temperature rose to 109J° F. Epistaxis may occur,

and so may haemorrhage from the stomach or bowels.

The primary febrile paroxysm lasts from three to five days, and is termi-

nated by a critical fall with sweating or diarrhoea. The temperature may
become subnormal and the pulse abnormally slow, but more commonly it is

only a remission. The symptoms are greatly relieved, but the patient still

feels stiff and weak. At this time or with the return of fever, which occurs

after an interval of two or three days, a second eruption appears, with vary-

ing frequency in different epidemics. It is not characteristic, but may resem-

ble urticaria, herpes, lichen, or erythema. The second paroxysm of fever is

usually mild and short. The pains, restlessness, and anorexia return. Defer-

vescence occurs again after two or three days, and subnormal temperature and

pulse are noted not rarely. The eruptions fade rapidly, and desquamation

commonly follows.

The entire duration of an ordinary case is from seven to nine days. Con-

valescence may be prompt, but is apt to be slow and protracted, and to be

attended with a singular degree of mental depression and loss of energy or

actual debility.

As already stated, the disease terminates habitually in recovery in spite of

the painful or alarming symptoms.
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Complications and Sequelae.—The occasional occurrence of severe

nervous symptoms has been mentioned. The character and favorable course

of these indicate their dependence on the high fever as a rule. Any lesion,

such as meningitis, which is mentioned by some observers, must be extremely
rare. Insomnia may persist for some time after the disease, but more com-

monly the only nervous sequels are neuralgic pains and marked prostration

and depression of spirits, which may last for weeks, especially among the

weak and infirm. Rush states in his report of an epidemic of dengue in

Philadelphia in 1780 that a young lady remarked it might be called break-

heart instead of break-bone fever
;
and this remark might be applied with

equal fitness to influenza. Severe catarrhal inflammation of the respiratory or

gastro-intestinal mucous membranes, catarrhal jaundice, or haemorrhages may
occur occasionally. Enlargement of the lymphatic glands in various parts of

the body is not rare, and may prove obstinate : in some epidemics crops of

furuncles and superficial abscesses have been noted.

Diagnosis.—Sporadic cases of dengue may readily be mistaken for mild

rheumatic fever, but the presence of eruptions, the absence of acid sweats, the

peculiar course of the fever, and the absence of cardiac complication serve to

distinguish it. The disease to which it presents most resemblance, both in its

sporadic and epidemic forms, would seem to be influenza. The accounts of

some epidemics of dengue leave doubt as to whether they may not have been

outbreaks of mild influenza in a warm latitude. The diseases resemble each

other in the rapidity of development in great communities and over large
areas

;
in the large proportion of the population affected

;
in the frequency of

relapses and the liability to successive attacks
;
in the disproportion between

the apparent gravity of the symptoms and the very small mortality of the

uncomplicated disease; in the sudden onset, the peculiar severity and charac-

ter of the pains, the great mental and bodily prostration. But in influenza

the only eruption frequently present is herpes ;
there is no affection of the

joints (although Matas states that in dengue also true evidences of arthritis,

such as redness and swelling, are exceptional) ; the remission and recurrence in

the course of the fever are not present ;
there is a far greater liability to seri-

ous complications ;
and the disease is wholly independent of geographical re-

strictions. Bacteriological research must, however, complete the separation
of the two diseases.

When yellow fever and dengue prevail simultaneously, care is required to

avoid confounding the latter with mild and imperfect cases of the more grave

malady. The initial eruption may lead dengue to be mistaken also for some

one of the eruptive fevers.

The prognosis is, as already stated, almost invariably favorable. In

American epidemics it has been rare for even a single death to occur. Matas

quotes a statement that in Madras dengue was sometimes fatal in adults from

pericarditis and in children from convulsions, 20 deaths occurring out of 3647

cases collected by one observer.

Treatment.—The uniformly favorable and self-limited course of dengue
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calls for merely symptomatic treatment. Strict rest in bed should be insisted

upon, and rigid attention should be paid to all details of nursing and hygiene
till convalescence is established. A mild laxative may be administered at the

outset.

The fever may be high enough to call for small doses of phenacetin or

antipyrine, which should also be very useful in allaying the peculiar arthritic

and myalgic pains. Quinine or salicylate of sodium may also be used. Hydro-

therapy is rarely indicated, but should be used if the pyrexia is high and

accompanied with severe nervous symptoms. The bromides and codeine or

morphine are often required to secure sleep and relieve suifering.

Convalescence demands a continuance of careful regulation of diet and

hygiene. Tonics and nutrients should be given to improve appetite and over-

come the persistent debility. If myalgic or arthritic pains continue, potassium

iodide or sodium salicylate will be found useful. A change of residence may
be required to promote complete restoration of health.



MILIARY FEVER,

By WILLIAM PEPPER.

Definition.—An acute, infectious, and at times epidemic disease, character-

ized by a sudden onset, with profuse sweating, sense of oppression in the epi-

gastric region, and the appearance of a papulo-vesicular exanthem.

Synoxyms.—Sweating sickness
; Schweissfriesel

;
Suette miliare

;
Suette

des Picards
;
Sudor anglicus.

History.—In August, 1486, there broke out in the army of Henry VII.,
after its return from the battle of Bosworth Field, an acute, virulent, infectious,

and highly dangerous malady that soon spread throughout England and raged
until November of the same year. In 1507 the disease again became epidemic,
but was confined to England. In May, 1529, London was again attacked,

but on this occasion the continent of Europe was also affected. In 1551

another epidemic occurred in England, being confined by the boundaries of

that country. In 1718 a disease resembling in most of its essential features

these earlier epidemics appeared in Picardy, and from that point spread to

other parts of France. Hirsch has tabulated 194 epidemics of this
''

miliary

fever" that occurred between the years 1718 and 1874. In various parts of

Italy and Germany also small epidemics have been described. In 1887 there

was quite a severe epidemic in France. The disease is practically never seen

now save in the north-eastern provinces of France and in a small portion of

Italy.

Etiology.—Regarding the auxiliary causes of the earlier epidemics of

"sweating sickness" but little is known. There are, however, a few facts

in relation to the later outbreaks of what has been most generally called

"miliary fever" that show, at least in the majority of epidemics, some

uniformity. Most of the epidemics have occurred in spring and summer
;

the disease usually is most prevalent in low-lying and damp areas, but has

been observed at higher elevations with a porous, dry soil
;
women are more

subject to attack than are men, and the middle period of life furnishes the

greatest number of cases
;
social condition as to habits of life influence the

liability to the disease to no appreciable extent. The disease is not contagious,

and is not particularly prevalent in institutions, barracks, etc., where people

are congregated in large numbers. No immediate exciting cause has ever

been discovered.

A curious relation between epidemics of this disease and of Asiatic cholera
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has been noted, the diseases interchangeably following each other or the two

diseases occurring at the same time.

Symptomatology.—After a brief prodromal period of malaise, weakness,

and headache tiie patient is attacked, usually in the night, with profuse sweat-

ing, fever, and a sense of oppression referred to the epigastric region. The

pulse is rapid, there is elevation of temperature that is rarely excessive, and

there is found to be marked tenderness over the upper portion of the abdo-

men. After a period of three or four days, in some cases later, there appears

a characteristic eruption, with temporary increase in all of the symptoms pre-

viously observed. The exanthem consists of small reddish spots of irregular

contour, but of a generally round form, varying in diameter from -^ io ^
of an inch. The lesions are either closely aggregated or confluent. In the

centre of each spot there appears, after a few hours, a small vesicle, which

gradually enlarges to the size of a millet-seed or pea. The clear contents

of the vesicles soon become opaque, owing to a purulent transformation, and

then after two or three days dry into crusts which are cast off as scales.

While the skin is the usual site of the eruption, it may also be found upon
the nasal, oral, and conjunctival mucous membrane. The first appearance of

the eruption is generally upon the neck and chest
;

after which it is seen upon
the back and extremities. More rarely the scalp and abdomen may be the

seat of the exanthem.

From mild cases, wherein almost the only prominent symptom is the occur-

rence of frequent and profuse sweatings, the disease varies in severity to fatal

cases with most severe symptoms and intense anguish. In addition to the

symptoms that have been mentioned there may be insomnia, vertigo, cephalal-

gia, complete anorexia, thirst, nausea, and marked constipation. The sense of

oppression at the epigastrium may in grave cases become so intense that the

patient tosses from side to side, clutching at the bed-clothes in order to obtain

relief; indeed, death from apncea has been stated to occur. During the sweat-

ing stage convulsions may occur, sudden and fatal collapse may end the scene

abruptly, or the patient may fall into a typhoid condition. Convalescence is

prolonged.

Morbid Anatomy.—No characteristic lesions are found. Decomposition

is said to occur rapidly, and the blood is thin and dark in color. In some

cases oedema of the meninges of the brain has been found. In most cases

the lungs are found to be congested and the heart soft; the pericardium the

seat of ecchymoses ;
the mucous membrane of the alimentary tract congested ;

the liver full of blood
;
the spleen enlarged, soft, and friable. Some observers

claim that they have found upon the mucous membrane of the intestine vesi-

cles similar to those uix)n the skin.

Diagrnosis.—In time of epidemics this should present no special difficulty.

The only diseases with which miliary fever would be apt to be confounded are

acute rheumatic fever, measles, and malarial infection. The absence of local-

ized articular pains, the peculiar sense of oppression in the epigastric region,

and the appearance of the eruption distinguish it from the first of these. In
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measles the prodromal catarrhal symptoms, the absence of vesiculation in the

centre of the eruption, and the distribution of the latter would prevent a mis-

take in diagnosis, even without the absence of profuse sweating. From inter-

mittent fever this disease would be distinguished by the absence of marked

rigor, the lack of periodicity, and the failure to respond to specific antimala-

rial treatment, while the discovery of Laveran's micro-organisms in the blood

would positively announce the presence of malaria.

Prognosis.—Diiferent epidemics vary so much in their extent and severity,

and individual cases in an epidemic present such wide variations in the intensity

of their symptoms, that the outlook in each case must be judged upon its own

merits. In some epidemics of considerable extent the mortality has been nil,

while in others it has reached as high as 50 per cent,, or even 80 per cent., of

those attacked. The greatest mortality occurs during the sweating stage.

Epidemics vary much in their duration, the usual time of prevalence being

from one to fonr weeks.

Treatment.—At one time attempts were made to abort or stay the severity

of the disease by covering the patient warmly and administering diaphoretic

remedies. This practice was very justly abandoned, and it would seem that

the expectant plan of treatment is the best. The diet should be light,

easily digestible, and nutritious. The patient should be lightly covered, and

cool acidulated drinks may be permitted. Quinine in moderate doses has

seemed to have some beneficial influence. Stimulants should be given in

accordance with the condition of the patient ; they are not required in the

milder cases. After recovery tonics are needed to restore the patient to his

former condition.



MILK-SICKNESS.
By WILLIAM PEPPER.

Definition.—An acute disease occurring in the sparsely-settled and uncul-

tivated regions of the United States, primarily affecting cattle, but also attack-

ing human beings as the result of eating the flesh or drinking the milk of ani-

mals so affected
;
characterized by great weakness, marked constipation, vom-

iting, foetor of breath, and twitching of muscles.

Synonyms.—Trembles
;
Slows

; Puking fever
;
Sick stomach.

During the early settlement of various portions of the central region of the

United States this disease was very prevalent and of great virulence. As civ-

ilization advanced and the land became more highly cultivated, it gradually

disappeared from regions where it formerly abounded, until at the present

time it is limited to a few localities of small area in but a few of the States

lying west of the Alleghany Mountains.

Etiology.—Several theories have been advanced in the attempt to arrive

at the cause of this affection, but as yet none has been found that furnishes a

satisfactory explanation of its mode of production. It most commonly occurs

in summer and autumn, and is more prevalent in years of drought and in

hot and dry weather. The three theories that have been most strenuously

advocated as explaining its causation are—(1) that the poisonous principle is

furnished by some variety of rhus
; (2) that it is due to a mineral poison con-

tained in the drinking-water of cattle in the area affected
;
and (3) that it is

produced by a miasm. Regarding the first of these theories, which is much
more rational than the others, it may be said tliat the jxtint has not been

proven, and that the history of its propagation and transmission from animals

to man and from diseased animals to healthy animals through the ingestion of

the flesh or milk of the former would iK)int toward some poison capable of

increase in the animal body, rather than toward one that attained its highest

development while existing in its natural condition as a plant. The second

theory is untenable from the well-established fact that laborers who have

drunk of the same water as animals that became diseased failed to be affected,

although the consuming of the flesh or milk from such animals produced the

disease in man. Against the third theory all that need be said is that the

fencing in of limited areas of a farm may cause the total cessation of tlie apj>ear-

ance of the disease—a measure that would have no effect were the disease

propagated by a miasm.

Symptomatology.—The symptoms in animals occur at times with great
204
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abruptness ;
at other times the onset of the disease is slow. The former man-

ner of attack is most frequently observed after the animal has undergone, or

while it is undergoing, some unusual amount of physical exertion. The chief

and characteristic symptoms are—marked muscular weakness with tremor

upon motion, inability to stand, at times vomiting, and a peculiar foetor of the

breath. The tremor may amount to a positive convulsion
;
the inability to stand

may develop so suddenly that the animal drops during or after exertion, and

lies trembling in every muscle and tossing the head from side to side. In

man the disease is ushered in by chilly feelings with hot flushes, by pain in

the head and limbs, with great muscular debility. With this weakness there

is marked unsteadiness in performing muscular acts or even tremor of the

muscles at rest. There are also developed various disorders of the digestive

tract. There is marked foetor of the breath, the odor being described as cha-

racteristic and being likened to various odors or combinations of odors of

familiar objects, being most frequently said to resemble that of chloroform and

the odor produced by mercurial salivation. The tongue is coated and marked

by the teeth
; later, dry, fissured, and swollen. Vomiting is a frequent

symptom, the vomited matters consisting first of the food last ingested, later

of a peculiar
"
soapy

"
material of a yellowish or greenish hue, or it may con-

sist of mucus stained with blood or of a material resembling coifee-grounds.

With these symptoms there is associated marked tenderness in the epigastric

region, with a sense of oppression. The bowels are obstinately constipated.

The pulse is at first full, but later becomes small and rapid. The temperature

is, as a rule, elevated somewhat, save in the cases of sudden and violent onset,

when it may be subnormal. The skin of the trunk may feel hot to the touch,

while the extremities are cool. Respiration is frequently much embarrassed

in the severe cases.

Prior to death the patient may pass into a typhoidal condition, while

delirium, hiccough, and coma frequently appear. The patient may be vio-

lently attacked and die within a few hours
; usually, however, the disease

continues for from three to five days before either death comes or convalescence

begins. The latter is usually announced by a copious evacuation of the bow-

els, and is apt to be very protracted.

Morbid Anatomy.—But few opportunities for necropsies have been

afforded, but in those made the appearances found coincide closely Avith those

noted by Graff in animals killed experimentally by the ingestion of flesh from

diseased cattle. These pathological findings are, in brief, as follows : Cerebral

sinuses much distended witli blood
;
marked congestion of cerebral and spinal

meningeal vessels
; pia mater opaque and covered with purulent exudate

;

brain sofl
;
stomach and small intestines contracted and their mucous mem-

brane injected ;
liver and spleen soft, the latter being enlarged to, in many

cases, twice its normal size
; liver, spleen, lungs, and kidneys full of blood

;

blood fluid. The above conditions point clearly to an infectious process.

The occurrence of meningitis is of special importance, and suggests possible

analogies with irregular cerebro-spinal fever.
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Diagnosis and Relation to Other Diseases.—In those regions where

the disease is known to occur the diagnosis is readily made by noting the

presence of the characteristic tremor, the peculiar odor of the breath, and the

obstinately constipated condition of the bowels. The affections with which the

disease is most apt to be confounded are those resulting from poisoning by
corrosive mineral substances. From these it may be distinguished by the

tremor and by the absence of diarrhoea. From jjoisoning by animal toxines

the diagnosis would be more difficult
; and, in fact, this disease itself may in

the future be found to be due to the ingestion of ptomaines. The absence of

diarrhoea would separate this from most of the known forms of animal

poisoning.

Treatment.—Formerly, when the disease was much more prevalent than

at present, much dependence was placed upon the employment of venesection

and calomel in the treatment of this as of every other affection. It was soon

found, however, that not only did these measures fail to produce a cure, but

that they frequently tended to increase the severity of the symptoms. The
most rational treatment is symptomatic and expectant. The external applica-
tion of counter-irritants to the epigastrium, with the internal administration

of antiemetics, such as carbolic or dilute hydrocyanic acid, and the use of

appropriate quantities of alcohol or other cardiac stimulant, would seem to

fulfil the indications. Large enemata of water or oil have been used with

asserted good results. Prophylactic measures are to be rigorously employed.
Tracts of land where affected cattle have been grazing should be fenced off in

order to prevent the access of other cattle. All animals found to be affected

by the disease should be killed and the carcasses buried at once. Where the

disease is suspected to be present, though latent, forced exertion may cause the

characteristic symptoms of the disease to exhibit themselves.



MOUNTAIN FEVER.
By WILLIAM PEPPER.

Although there are in medical literature accounts of various anomalous

fevers to which special names have been applied, it seems desirable to allude

here only to
" mountain fever," by which name has been designated a mild

type of infectious fever observed in the Rocky Mountain region of the United

States. It must not be confounded with the acute indisposition which not

rarely develops soon after ascent to a high altitude. The symptoms of this

are properly referred to the action of the rarefied air upon the circulation and

respiration. They are exhaustion on exertion, headache, giddiness, sometimes

nausea and vomiting, marked dyspnoea, and undue rapidity of the pulse. Epi-
staxis often occurs, and the temperature may be found slightly elevated. The

symptoms gradually subside as the subject becomes habituated to the altitude.

Such results are observed in all countries, and are developed at different alti-

tudes in accordance with the cardiac and nervous force of the individual.

But the group of cases to which the term "mountain fever" has usually

been applied present the symptoms of an irregular continued fever. The dura-

tion is from two to four weeks or longer ;
the fever is moderate, the tempera-

ture ranging between 101.5° and 103°, and rarely passing 104° F. The marked

irregularities in the fever and the apparent efficiency of quinine in certain cases

have led some observers to believe in the malarious nature of the affection.

Smart in particular advocated this view in 1878, and traced the origin to a

water-supply tainted with deleterious vegetable matters which had been carried

by the winds to the snow on the upper levels. Cerebral symptoms are not

marked. The bowels are usually constipated, rarely relaxed. Rigor, lassi-

tude, occasional epistaxis, have been noted in the early days. No characteristic

eruption appears. The spleen is usually enlarged. Pulmonary complications

occasionally occur. Curtin refers to four cases called mountain fever in which

croupous pneumonia existed as a complication, if it did not constitute the entire

disease. Few cases have died, and but two post-mortem examinations are

recorded. In both the typical lesions of typhoid fever were present, and per-

foration of the ileum had occurred in one case. There would seem to be little

doubt that such is the true nature of nearly all cases of this form of mountain

fever. It is fair to assume that the effect of the high altitude would modify

somewhat the symptoms of the disease. It may be admitted that sometimes

a malarial element is associated, and that in rare instances the affection may be

simply a malarial remittent fever. It is clear, therefore, that no adequate rea-

son exists to longer continue a separate description of a disease which cannot

be shown to possess distinctive features.
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SCARLATINA.
By JAMES T. WHITTAKER.

Synonyms.—Rubores
; Purpura (Forestus) ;

Ro&salia (Ingrassias) ; Scarlet

fever
;
Ger. Scharlach.

Definition.—Scarlatina, from the (old) Italian scarlattina, scarlatto (red),

is a treacherous, acute, contagious infection, characterized by a more or less

typical fever, inflammation of the throat, a diffuse scarlet exanthem, followed

by membranous exfoliation of the skin, occasionally by otitis, exceptionally

by arthritis, and not infrequently by nephritis.

The first use of the term febris scarlatina is found in a comment by Lan-

celotti of Italy (1527), but it was not distinctly applied to the affection as we
know it until by Sydenham (1661), who first separated it from measles, with

which it had hitherto been confounded. Sydenham saw only mild cases. He
considered the disease

"
only an ailment, we can hardly call it more," but was

able to recognize it without the help of throat symptoms, which he does not

mention in his brief description.

It was, however, a full century after Sydenham before the ability to sep-

arate scarlatina became common property, and no sooner was it firmly set

upon its tripod of symptoms, to wit, fever, exanthem, angina
—that is, no

sooner were the throat symptoms established as an integral factor of the dis-

ease—than it became confounded with diphtheria as much as it had ever been

with measles. Irregular cases of either are not yet easily disentangled.

Whence it was originally imported or when it fii'st appeared in Eurojie is

unknown, but it was first recognized in England in 1661
;
Scotland in 1716;

Germany and Italy in 1717
;
Denmark in 1740

;
North America, at Kingston

and Boston, in 1735, New York and Philadelphia in 1746, Ohio and Ken-

tucky in 1791, Toronto in 1843, New Orleans in 1847, California in 1851.

The disease is rare in Asia and Africa, and is said to be (Wernich, 1871)

entirely unknown in Japan. Scarlatina is therefore much less widely dissemi-

nated than measles and small-pox, both of Avhich have repeatedly ravaged Asia

and Africa.

A pronounced peculiarity of scarlatina in distinction from measles and

small-jK)x is tlie variation in the intensity of epidemics, which are sometimes

so mild, as in the time of Sydenham, that the affection
" vix nomen rtwrbi mere-

batur" (scarcely deserved the name of a disease), and again virulent and malig-

nant, more especially in villages and small towns, with a mortality as great as

that of cholera and the plague. "Malum hoc grave" said Sennert almost

simultaneously with Sydenham,
"
periculosum et m-pe leihale est." Breton-

neau never saw a single fatal case of scarlet fever for twenty-four years
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(1799-1823) in all his practice, but in 1825 he encountered an epidemic
so virulent as to cause him to entirely change his opinion regarding the

benignity of the disease. From 1801-04 the epidemics of Dublin were

marked by great malignancy, but the character of the disease changed in

1804, and for the next twenty-seven years it was mild and benign.
" "What

was more natural," Graves exclaims,
" than that the difference should have been

ascribed to our improvements in treatment?" But in 1834-35 there was bitter

disillusion. The disease reappeared in virulence and malignancy, and in total

defiance of hitherto successful methods of treatment. Lewis Smith relates that

a distinguished physician of New York treated more than fifty cases of scarlet

fever in one of the hospitals without a single death : a few months later the

type changed, and his own son died of the disease.

That this virulence is not due to the accumulation of susceptible material in

long intervals of absence is proven by the exj>erience of Kostlin of Stuttgart,,

who observed an epidemic in 1846 so mild as to be without a single death fol-

lowing an interval free of scarlatina for a period of sixteen years. Soil, season,

or climate offers no explanation of this peculiarity ;
we remain as yet, in the

language of Drake,
"
entirely ignorant of the causes or conditions which

determine these remarkable diversities of phenomena and danger."
Thus it may be said that since small-pox has been shorn of its terrors

scarlatina takes rank as the most dreaded of all the infections which now

prevail. It is estimated to cause one-twenty-fifth to one-twentieth of the

whole mortality in England and America. In the two years 1863 and 1864

scarlet fever alone took in England more than 60,000 lives. In 1869 the

victims in London alone numbered 5803. Estimating prevalence from mor-

tality, making no allowance for unrecognized mild cases, and granting each

case but two weeks of contagiousness, it is claimed that London maintains a

permanent stock of 2000 centres of contagion. Continuous or constant infec-

tion is sustained in nearly all cities of fifty to one hundred thousand inhabitants.

Etiology.—Susceptibility to scarlatina is much less than to measles

and small-pox, one member of a large family being often alone attacked.

Hence the majority of individuals escape it throughout life. Individual

families seem predisposed to or exempt from the disease. Ziemssen says

he saw cases which annihilated the posterity, and practitioners everywhere
have become demoralized by the loss of one member after another of

a family, to literally extinguish it. On the other hand, the family of

the physician himself, exposed to frequent infection, may entirely escape

attack. It is difficult to find any explanation for this individual or

family immunity until at least the etiology of the disease shall have been

definitely established. Geil makes an attempt at one with the assump-
tion that the cause of the disease is received into the throat, and may
take hold only upon a broken surface. The absent or more or less favorable

nidus in the throat denies or admits the disease, fixes the period of incubation,

the amount of the infection, the intensity of attack, etc. The explanation is

seductive in its simplicity, and is based upon the infection of wounds and
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puerperium, but is open to the valid objection tliat the necessity of a broken

surface, as in the case of syj)liilis
or hydrophobia, is not proven of scarlatina.

The new doctrines of defensive serums will probably soon clear up this obscure

field. This extensive immunity and individual liability accounts, however, for

the fact that while epidemics of scarlatina are much less frequent than measles,

decades often intervening, individual cases are much more common.

It is said that children have been born at various stages of the disease, but

it must be remembered that hyperaemia and desquamation occur frequently in

the new-born in health. The curious observation has been made of infants

that, though lying constantly by the side of mothers affected with the disease,

they escape almost without exception
—

proof that the exemption of sucklings

is innate, and is not due to the greater protection of them from exjwsure. The

age of predilection ranges from two to seven. Sixty per cent, of cases occur

before the age of five, 90 per cent, under ten. Attacks later in life are rare,

and are usually mild. Here too, however, are observed the same differences

in epidemics. Thus, in Ziemssen's report the mortality among adults in

1865-75 was 11.5 per cent., and in 1876-87 but 1.3 per cent.

One attack confers immunity, as a rule, for life. With an observation of

2000 cases Willan never saw it repeat itself. A second attack is possible, but

rare, and occurs more especially in cases of exposure in more advanced life in

taking care of a younger member of a family affected with the disease. These

second attacks are, as a rule, so abortive or rudimentary as to be easily over-

looked, and are recognized at times, as are first attacks in the mildest cases,

only by sequelae. Hence the suspicion may be entertained that some of the

insusceptibility of certain individuals may be immunity conferred by an attack

so mild as to have been considered an ephemeral affection. Subsequent attacks

may be accepted only when properly attested, distinctly markal, or attendetl or

followed by recognized complication or sequel. Thus, Thompson saw a second

attack followed by dropsy three years afler a first which affected also other

members of the family. Richardson declared that he had it three times him-

self, and Stiel)el records a remarkable case in a woman aged fifly who suffered

four attacks in four successive years
—a frequency which must call out some

doubt—with desquamation each time " in parchment-like pieces half a foot in

length."

Most so-called repeated attacks (aside from relapses to be noticed later) are

mistakes—erythema, rubella, septic rashes, etc.
;
and the rule that scarlatina

occurs but once remains to constitute important evidence in diagnosis.

Pregnancy certainly protects against it, but the puerperium and open
wounds of any kind invite it.

Regarding puerperal scarlatina, caution must be entered against confound-

ing it with septiaemia, which oflen shows fever and eruptions (erythema)

limulating scarlatina. There is no doubt, however, that the puerperal state

confers additional susceptibility to scarlatina. Primiparse are most liable to

attack, but in all cases the disease sets in or shows itself close about the period

of delivery, within the first week. Attack later is exceedingly rare. In proof
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of the increased susceptibility of the puerperal state, Bonsall declared of his

cases that 10 had had scarlatina before, and 1 had had it twice.

In puerperal cases the eruption occurs more quickly, almost suddenly.
The throat symptoms are much milder or are absent altogether, while local

lesions about the vulva and uterus predominate.

With reference to surgical scarlatina, so called, the same caution must be

entertained to prevent confusion with erysipelatous, erythematous, or other

eruptions of septicemia. Many of the cases reported will not stand under

close analysis. There is, however, good authority (Paget, Playfair) for the

coincidence, and there is no reason why the possibility of it should be denied.

In the light of existing knowledge no physician or surgeon in attendance upon
a case of any infection may attend a case of labor without previous thorough
disinfection.

The disease is conveyed by contact direct or indirect, as by clothing

eminently, washing, bedding, furniture, letters, books (as from a library or

school), toys, etc. A not infrequent source of infection is milk, sometimes

from an infected dairy. Perhaps the most instructive example of this source

of contagion was furnished by Miller, who reported 24 cases of infection in

this way. The daughter of a dairyman near Brewster, New York, made a

visit to the city. On the day after her arrival she fell ill with scarlet fever.

Two weeks after her recovery she returned home. Two weeks later her

youngest sister, who slept with her, showed signs of the disease. The health

officer ordered that the dairy business should be conducted away from the

house. Nevertheless, three weeks later a number of cases broke out in the

village. By the fourth week 12 cases were reported. Investigations showed

that every one who had the fever had drunk the milk, but not one who did

not drink it was affected. The injunction of the health officer had been obeyed,

but the milkman had washed and wiped his cans with white flannel clothes

left in the barn by a peddler of rags, which were probably the cause of the

first infection. In all, 24 cases developed directly from drinking the milk.

The disease may be conveyed also by third persons, who may carry the

poison in their hands, hair, or clothing, but may themselves remain exempt.

Convalescents from the disease carry it to school, church, theatre, train, etc.,

and disseminate it throughout a community.
The cause of the disease is said to be disseminated from the skin as well as

the various secretions, and to be given off during incubation and desquama-

tion, as well as during the stage of eruption. Upon this subject there is need

of more exact information. Scarlatina is undoubtedly contagious in the strict

sense of the term. Every case owes its origin to a previous case. The dis-

ease never originates de novo
;
but it is not yet determined in what way the

poison is disseminated. It is believed that it circulates in the blood to con-

taminate and infect the various exhalations and excretions. It is probable that

the disease is conveyed by exhalations, or rather excretions, from the throat,

which are received by inhalation (contagium halituosum) into the throat, where

it shows its first signs. Children have been born, as stated, in every stage of
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the disease from incubation to desquamation. Infection in these last cases

could have occurred only througii the blood. More importance is to be

attached to this fact than to any inoculations of lower animals, as in the well-

known experiments of Coze and Feltz, because the symptoms which resulted

were not typical or under comparison with so-called
"
control observations."

They might have occurred with other inoculations. The attempts of Williams,

Rostan, and Miquel at inoculation with a view of inducing a milder but pro-

tective attack for the most part failed, and contradictory testimony is fur-

nishal (Radel, Stoll) as to the propagation of the disease by means of the skin.

It is assumed, rather than proven, that the poison of scarfatina exists in the

skin. The clai^ is more definitely made of small-pox. It may be con-

sidered, in fact, established of this disease by inoculation. There are eminent

clinicians (Volz) who deny all infection to the skin, or (notably Leyden) who
maintain that the eruption of scarlatina is to be looked upon as only a reflex

phenomenon, like that of erythema from gastric catarrh or like a toxic (drug)

eruption, in which case it would be useless to look for the poison in the skin.

At the present time, for the sake of safety, it is wise to believe in dissemina-

tion from the skin, and to act accordingly. It is singularly tenacious, adhering
to clothing after months of disuse and to rooms after months of vacation and

seemingly thorough disinfection and ventilation. Tlius, Von Hildebrandt's

coat retained its contagiousness for a year and a half. Adams reports that

he found the disease to have been communicated by a convalescent who showed

no signs of ill-health as late as the forty-third day. In the experience of the

writer the opening of a closet in a house vacated for three months after the

death of a child, and the handling of garments suspended in
it, communicated

the disease to another child of the same family.

Surgeon Brooke, U. S. A., detailed an instance of apparently spontaneous
scarlatina in a child that had been subject to no discernible exposure. It was

subsequently ascertained that one of the domestics had nursed a case of scarlet

fever in a distant city a year before. Some of the clothing which she had

worn at the time was packed away in a trunk, and this trunk had been opened,

the contents removed and handled by the child a short time before the attack.

The poison of scarlatina literally lurks in long-discarded clothes.

An illustrative case is also reported by Richardson of London. A family

consisting of a man, his wife, and four children lived in a small thatched cot-

tage. One of the children was attacked with scarlet fever and died. The

remaining children were removed four or five miles. After several weeks one

of them was allowed to return. This one took sick within twenty-four hours

and quickly died. The cottage was now thoroughly cleansed and white-

washed, the floors sconretl, and the wearing apparel destroyed. Four months

later another of the children returned, to be stricken down with the disease

in malignant ty|>e on the following day. The author believed that the

poison had l)econie fixed in the thatched roof, whence it could not be dis-

lodged.

This tenacity of life is counteracted in great d^ree by limitation of range.
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The poison of scarlatina is not widely disseminated. On the contrary, its

area of distribution is confined to very narrow limits. The field of infection

is pretty closely circumscribed about the body. The poison is entangled as a

particulate body in the texture, or is fixed upoi! the surface of fomites. It is

therefore much easier to sequestrate cases of scarlatina than measles, and thus

to protect other members of a family or house. Confinement to a different

story of a house or to a room absolutely isolated in its ins and outs—that is,

in its exits as well as entrances of attendants and things
—will generally suf-

fice. Stay in an adjoining room with separate entrances, though with an

unopened door between, has proven protective.

The tenacity of the poison
—that is, the maintenance of Ihe disease—is

helped also by its intensity. But very short contact with a case suffices for

infection. Thomas quotes from Palante the case of a mother in contact with

a patient
" but a moment," who returned immediately to her home at a dis-

tance of six miles, but whose contact had been long enough to collect and

carry the disease to her children, in whom it showed itself in the course of a

few days ;
and from Hennig the case of a child attacked four days after asso-

ciation
" but for a short time "

with another child which had had the disease

six weeks before. The mere handling of woollen goods, clothes, shawls,

blankets, curtains, furniture covers, etc. has repeatedly conveyed the disease.

Cold does not aiFect it. It is destroyed, however, by heat, by boiling water,

especially by steam, and quickly by steam in motion, so-called "
live steam."

Henry, after subjecting the flannel garments of scarlatinous patients to a dry
heat of 212° F., felt safe in having had them worn by unaffected children

from six to thirteen years of age, and no infection followed.

Therefore the cause of scarlatina must be a micro-organism, though it has

not yet been definitely isolated and determined. It has been described as a

Plasmodium, and even as a pilz (mould-fungus). Klebs (1880) pictured and

described a structure found in the blood as the Monas scarlatinosum. Eklund

(Stockholm, 1881), found constantly in the urine as well as in the soil and

ground-water an immense number of discoid corpuscles without further proof

of pathogenesis than presence. Power, Cameron, and Klein (1885-86)
described coincidently with an outbreak of scarlatina a disease of cows in the

Hendon (England) dairy, an acute general inflammation attended with the

formation of pustules and ulcers on the bag, communicable to other animals,

and from the pustules as well as from internal organs could be isolated and

developed micrococci (streptococci) which when introduced into field-mice pro-

duced the same phenomena as injections from cultures from the blood of

scarlet fever in man. Baumgarten believes these structures to be varieties of

the streptococcus pyogenes. Marr (1891) contends that they correspond to

Fliigge's streptococci, and that the symptoms shown by animals, including

the kidney affections, followed inoculation by other poisons.

Jamison and Eddington (1887) were able to isolate from the blood and

from desquamations of the skin no less than eight different bacteria, one of

which, designated the bacillus scarlatinae, introduced into guinea-pigs and
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rabbits, produced temporary fever and erythema. An inoculated calf died

with fever on the following day, showing the same bacilli in the blood. The

bacteria of mouse- septicaemia, rabbit-erysipelas, and the swine-plague will,

however, all produce erythema, and oft^n even desquamation.

These various micro-organisms are now believetl to be varieties of the ordi-

nary pyogenic bacteria. It cannot as yet be maintained of any of them that

they are found uniformly or only in scarlatina, nor that the disease produced

by them is really scarlatina. It is not yet established that any of the lower

animals are susceptible to the disease. It would be more natural to look for

the poison in the throat and in the blood in the earliest stage of the disease

than in the secretions from the kidneys or in the substance or exfoliations

of the skin. The kidney affection is doubtless the result of a chemical poison

in its escape from the body, and the exanthem must also be regarded as toxic,

like that produced by certain drugs.

Luff has succeeded in eliminating a hitherto unknown alkaloid from the

urine of scarlatina, and Leyden declares it to be useless to look for the poison

of scarlatina in the skin.

Regarding the relationship of diphtheria, it is admitted that one affection

may follow the other, or that they may even coincide, but in all cases only as

exceptions. The rule is that the diseases prevail in communities and exist in

individuals independently of each other. Experimental evidence at the hands

of the most competent and conservative observers multiplies to support this

view, which was first clinically established by Henoch and Huebner. It is cer-

tain that most of the cases of so-called scarlatinal diphtheritis distinguish them-

selves by the absence of the Klebs-Loffler bacillus, and by the presence only

of the streptococcus, which stands in some, though not specific, genetic rela-

tion to the development of the membrane. When inoculation is made early
—

i. e. so soon as the membrane is visible—on the very first day of its appearance,

and when the matter is taken only from typical cases of scarlatina, as in the

studies of Tangl, the culture shows in no cases the bacillus of diphtheria.

Course of the Disease.—The period of incubation is short, ranging from

four to seven days. Ziemssen declares that the few unimpeachable observa-

tions that we possess put it at seven days. English writers make it generally

less, and declare that from the second day after exposure liability of attack

grows progressively less. In all the twenty-four cases mentioned in this

article as having been caused by milk the symptoms showed themselves

within twenty-four hours after the drinking of the milk. On the other

hand, Pons extends the incubation to four, Moore to seven, and Veit

to fourteen days. The most critical observers (Gerhardt, Thomas) admit

these periods as exceptions, but place the general average at four to seven

days.

The invasion is usually sudden and violent, grave, dangerous, sometimes

fatal illness developing within a few hours. An initial chill or series of

shiverings is attended by a quick and high rise of temperature. It is more

frequently the case that the disease is ushei'ed in without any chill at all.
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A child presents evidence of attack in a shock manifested by extreme pallor
and prostration. A highly susceptible, sensitive child may be seized with a

convulsion. Usually the scene opens with vomiting. Early vomiting belongs
to all the grave, acute infections, but it occurs with especial frequency in scar-

latina, because of the gravity of the disease. After the vomiting it is noticed

that the patient has fever. Inspection thus early reveals angina or the child

complains at once of sore throat. Vomiting, sore throat, and fever at the start

should excite the suspicion of scarlatina, or, in the presence of an epidemic
or proximity of another case, establish the existence of the disease. The

temperature distinguishes itself by the rapidity of its ascent (See Fig. 13).

Temperature-chart of a Mild Case of Scarlatina.

The ascent of the temperature in scarlet fever is more rapid than in almost

any other disease, reaching often within twenty-four to forty-eight hours

104° to 107° F. Calor mordax was the term applied by the older pre-

thermometric writers to express the biting heat of the skin. If there is

no question of complications, the fever reaches its height with the appearance
of the eruption, or at least with its full efflorescence, to gradually subside in

the course of one or two weeks in a mild or sharp average case respectively.

In cases in which the eruption
" sinks in

" or disappears in the face of, or is a

result of, a grave complication, the coldness of the surface is only apparent.

The thermometer in the rectum or vagina registers high grades (105° to 108°

F.), to fall, often rapidly, under a hot bath, which may bring the blood, and

with it the eruption, to the surface. The persistence of the complication,

meningitis, pneumonia, etc., reproduces the surface coldness after the bath.

In correspondence with the height of this fever, especially in young chil-

dren, nervous signs, as stated, show themselves—viz. delirium and convul-

sions. The delirium may deepen rapidly into coma. There is in every
marked case profound prostration. It is seen on the most superficial inspec-

tion that the child is seriously ill. This stage of invasion lasts from one to

two days. Comment has been made upon the irregularity or variety in sever-

ity of epidemics of scarlatina. The same variety is noticed in individual cases
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of the same epidemic. In the same family side by side with a malignant case

(Kjcurs an attack so mild that it may be scarcely recognized. Lightly-affected

brothers and sisters may be playing about the house where one member lies

fatallv ill or has just fallen a victim to the disease. So there may be every

grade of intensity in the onset, but as a rule the disease is announced by a

sudden attack of fever attended by vomiting, which assumes more and more

importance when it may not be accounted for by a sufficient provocation, as

by indigestion, or by other infection^-croupous pneumonia, cerebro-spinal

meningitis, small-pox, et«.

In the absence of these symptoms the diagnosis must be held in abey-

ance until the appearance of the eruption. The eruption shows itself in from

twelve to twenty-four hours after the initial symptom—chill, vomiting, or shock

—on the face, over the forehead, cheeks, the chin, and often at the same time—
as a rule, in fact—the clavicles. Here, at least, it is first seen. When search

is made, it may usually be discovered soonest on the neck, breast, and back.

It usually spares or skips the region of the mouth, which is left blanched by
contracted capillaries, in striking contrast with the scarlet flush of the rest of

the face. The white line about the mouth and the apparent bleaching of the

chin make the diagnosis easy as between this disease and measles or small-pox.

Seen at some distance, the eruption appears uniform, but close inspection shows

it to be punctate with confluent halo
; yet, though confluent, there are here and

there lines or spaces of unaffected surface. This marbled appearance of the

skin is very characteristic, and is due to the intense irritability of the vaso-

motor nerves, which show paralytic dilatations and spasmodic contractions in

the same sets of capillaries. Tiie deeply-colored skin is bleached out by pres-

sure in linas or surfaces, so that figures or letters may be inscribed upon the

surface with a vividness equalled in no other disease.

The color is scarlet, that bright red which is designated by this hue, in

striking contrast to the duskier red of measles. The Germans sj^eak of the

crushed-raspberry color of scarlatina as distinct from the mulberry hue of

measles. The shade becomes darker, however, in bad cases or es})ecially

under defective hygiene, when it may be substituted by haemorrhage itself In

a pronounced case the affected skin is more or less oedematous. The eruption

lasts from four to six days, extending meantime over the IxKJy, but with less

uniformity over the extremities, where it may show itself only in blotches or

patches. It begins to fade in the order of its appearance, first from the face,

neck, and chest, later over the body, and disapi>ears with a desquamation or

exfoliation of the skin which constitutes one of the jieculiar features of the

disease. From regions covered by a thick epidermis, the hands and feet, more

or less perfect casts, epidermic gloves and stockings, may be detached. More

or less perfetrt specimens of this kind are to be found in the museums. The

desquamation begins usually on the sixth day. It may in a mild case be

furfuraceous. It may, indeed, be absent altogether, but it is usually, as stated,

membranous or lamellar, the skin )XM?ling off in strips and flakes. The pro-

cess may be rei>eated .several times during the coui-se of the disease, to form at
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times an interesting diversion or an annoying occupation of convalescence. It

is impossible to overrate the value of this process of desquamation. It con-

firms the diagnosis in a doubttul case
;

it establishes the pre-existence of the

disease
;

it reveals the nature of a meningitis, rheumatism, an ear disease, or

nephritis which has suddenly or insidiously developed.
The sore throat is one of the cardinal symptoms of the disease. It pre-

cedes the eruption, as has been said, and constitutes at times an overshadowing

symptom. Suspicion is excited of the existence of scarlatina by the fact that

the child complains of the throat, and it is seen that there is some hesitation

or difficulty with deglutition. The act of swallowing is marked by an

expression of pain, by the application of the hands to the neck, sometimes—
or, as a rule, later in the course of the disease—by regurgitation of fluids

through the nose. In many cases an inspection of the throat discloses at a

glance the true character of the disease. As a rule, the sore throat of scarla-

tina diifers in no way at first from that of a simple catarrh. There is redness,

dryness, and swelling. The mucosa is puffed or glazed, especially about the

soft i^alate and uvula. The glands of the neck become swollen and tender.

Diphtheritic patches, often gangrenous sores, may appear later, while an

extensive interglandular cellulitis may swell the neck to such degree as to

obliterate its natural outlines. It is, therefore, not at all strange that scarla-

tina is often confounded with diphtheria. It is to be remarked, however, that

no individual symptom shows such variation of intensity as the angina.

Throat vSymptoms may be so mild as to be detected only on close inspection

(scarlatina simplex or sine angina), or so severe, as said, as to overshadow all

other signs (scarlatina anginosa of the older writers). It is now no longer an

unsettled question whether the diphtheritic exudations which occur in grave
cases belong intrinsically to scarlatina or to a complicating diphtheria. It was

maintained, on the one hand, that the false membrane of scarlatina differed

essentially from that of diphtheria, and, on the other, that the inflammation

of scarlatina renders the individual more susceptible to an attack of diph-

theria. The view now prevails that the membrane is primary, that it belongs

to scarlatina, and that it may in the vast majority of cases be differentiated

from that of diphtheria.

Among the disturbances of the digestive organs common to all the infec-

tions, the condition of the tongue is peculiar in scarlatina. The tongue is

coated white and studded with red spots, the protruding swollen papillte, to

constitute what is known as the strawberry or mulberry tongue. While this

condition is not absolutely peculiar to scarlatina, it occurs in it much more fre-

quently than in any other affection, and from its obtrusiveness is regarded as

a sign of much value. It is unfortunately not always present, but when pres-

ent it should excite at once suspicion of the existence of this disease.

Scarlet fever shows predilection for three organs besides the skin and

throat—namely, the ear, the joints, and the kidneys. The way is open to

invasion of the ear from the throat through the Eustachian tube. So scarla-

tina is the most fertile source of earache, otitis media, and otorrhoea. The
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membrane of the drum is seen to be intensely reddened on inspection, or it

may be paler and pushed outward by a fluid pent up within the drum-cavity.

Voss calls attention to the close association that exists between certain cases

of ear disease and nephritis. The deafness and pain which aimounce this

complication often stand in relation to the secretion of urine. They speedily

disappear with diuresis and resolution of the nephritis. Under the persistent

diminution of the quantity of urine and continued albuminuria the hyperemia
of the drum-cavity quickly progresses to exudation, redness, and swelling of

the membrane of the drum, which is perforated to give vent to a serous, later

a sero-purulent, discharge. Frequent inspection of the ear should be made in

the management of every case of scarlatina. Many ear complications set in so

insidiously as to be recognized only after irreparable mischief has been done.

The prognosis of the ear affection depends largely upon the period of its

recognition, for most cases terminate favorably if treated before serious lesion

has occurred. This treatment has reference here not only to the local affection,

but also to the action of the kidneys, so that the early recognition and appro-

priate treatment of nephritis may prevent many cases of ear disease.

From the cavity of the drum to the dura and pia mater the way is often

open. Affections of the ear constitute by far the most fruitful cause of

lepto-meningitis. Of these affections, chronic suppurative inflammations of

the tympanic cavity, which result chiefly from scarlatina, and which consti-

tute over 20 per cent, of all diseases of the ear, most frequently lead to men-

ingitis through caries of the osseous roof of the tympanum. A mere micro-

scopic breach in the thin wall of bone that forms the upper covering of the

tympanic cavity will bring pus from the tympanum to the dura. The roof

of the tympanum is composed, at best, of an excessively thin plate of bone,

which is at times congenitally defective, so that in the young a fold of the dura

often pushes itself directly into the cavity of the tympanum. Every menin-

gitis whose cause is not obvious should excite the suspicion of ear disease,

which may reveal itself to the sense of smell in an offensive odor before the

appearance, or in the absence, of visible discharge ;
and every case of otitis or

otorrhoea in the course of scarlatina calls for warning as to the remote dangers

of its neglect.

Affection of the joints is much more uncommon, but there occurs in cer-

tain cases or certain epidemics a peculiar scarlatinal rheumatism affecting

chiefly the larger joints, ankle, wrist, elbow, and knee. The affection runs

usually a mild and short course, but may, unlike true rheumatism, result in

suppuration or leave permanent deformity. The joint affection is probably

to be referred in these cases to a mixed septic or pyogenic infection.

Of all the signs, complications, or sequelre connected with scarlatina, no one

assumes such prominence and importance as the affection of the kidneys. Scar-

latina is said to l)e the mother of acute nephritis. Aside from the transitory

albuminuria which may attend any high fever, disease of the kidneys is com-

paratively frequent. Epidemics are distinguished from each other in this

r^ard with entire or comparative absence and frequency of this complication.
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Bartels declares that it occurred, in 1853-54, 22 times in 180 cases; in 1863,

13 times in 84 cases, and in other epidemics not once in 100 cases. The

severity of the individual case or of the epidemic does not necessarily indicate

the probability of nephritis. It cannot be said that early exposure as to cold

predisposes to it. It may not be ascribed to the affection of the skin, as no

such sequel follows small-pox with its much more destructive lesions. Every
case marked by high temperature shows, as stated, some albuminuria, but the

albuminuria which excites apprehension is that which appears not at the

height, but in the later course of the disease—at the end of the third week,

after the disease proper and during convalescence. Strictly speaking, the

process, is therefore, a post-scarlatinal nephritis. It sets in on the tenth to

the thirty-first, on the average in twenty days, after the first show of the

rash. It is an acute parenchymatous process, from which the patient recovers

or succumbs quickly, very rarely developing into chronic Bright's disease. It

is announced often by nervous symptoms, headache, neuralgia, vertigo, insom-

nia, restlessness, blindness, convulsion, or coma. Puffiness of the eyes, any
local oedema, or dropsy should excite suspicion of its presence.

Sweeting showed by statistics that albuminuria stood in direct relation to

crowd-poisoning, so that the percentage of cases was in direct ratio to their

number. Thus, in 1882, when the hospital ward contained but 64 patients,

the percentage of albuminuria was 14, while in 1887, when it contained 1046,

the percentage increased to 34.9. It is questionable, however, whether this

albuminuria may be regarded as evidence of the true scarlatinal nephritis,

which depends more, as stated, upon the character of individual epidemics.

Thus, Barthez found 80 per cent., Friedreich but 4 per cent., of cases. It

must, however, be admitted that the albuminuria which attends cases of high

fever is often the origin of a later nephritis. The typical nephritis presents,

as a rule, a picture very. different from that of ordinary albuminuria. It dis-

tinguishes itself by the gravity of the nervous symptoms, by the extent of the

dropsies, as well as by the marked changes
—

presence of blood, reduction in

quantity, even to anuria, etc.—in the urine. It distinguishes itself further by
the fact that even the gravest symptoms do not preclude recovery.

A not infrequent sign to announce the advent of the true nephritis is

vomiting. Vomiting without cause, especially if repeated several times,

should excite suspicion. The patient is found pallid or there is a dusky hue

about the face. On inspection of the body it is seen that there is oedema. It

may be observed first about the loins, but is, as a rule, noticed first under the

eyelids. It appears soon about the feet and in the subcutaneous connective

tissue generally. The oedema becomes an anasarca extending over the body,

and shows such degree of distension as is hardly equalled in any other disease.

The hydrops^nvades also the serous cavities, the pleurse, peritoneum, and peri-

cardium. l^Risions here may be fatal by mere mechanical pressure. There

may be superadded new or mixed infectious elements to contaminate the clear

serum with pus or blood. Severe cases begin with tempestuous signs
—chill

with rapidly rising temperature, vomiting, kimbar pain, headache, amaurosis,
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convulsion, delirium, stupor, coma—and such cases may terminate in a few

hours. Usually, however, the outlook is not so bad, and even in the presence

of grave ureemic symptoms the prognosis is not necessarily fatal.

It is upon the condition of the urine that the recognition of nephritis really

rests. The disease is an acute parenchymatous nephritis. It begins, as stated,

insidiously or suddenly, and, as also stated, late in the course of the disease.

This late beginning is, however, really only apparent. The fact is, the

nephritis begins early and develops itself insidiously until it has attained an

extent sufficient to sliow signs.

Scarlatinal nephritis may be divided into two jjeriods, in the first of which

there is a diminution in the quantity of urine, albuminuria, and some of the

general symptoms mentioned. The second period is distinguished by haenia-

turia, with the discharge of formed elements, granular and epithelial casts,

also with an increase in the quantity of urine and diminution of the general

signs, so that should the urine become more abundant, contain more blood,

and exhibit formed elements, though grave symptoms may still show them-

selves for a time, the worst is over, and, as Sorensen puts it, "the kidneys are

beginning to free themselves of the disease." Perhaps the most grave single

symptom of nephritis is anuria, but even long-continued anuria is not incom-

patible with recovery. While it may be said that the gravity of the case cor-

responds in a general way with the degree of oliguria or the duration of anuria,

there need never be despair as to the possibility of recovery, as Whitelaw re-

ported a recovery after a total absence of urine for twenty-five days. As a

rule, it may be said that the blood and albumin disappear in mild cases, and

the patient entirely recovers from the nephritis in two to three weeks.

Varieties of Scarlatina.—Besides the typical form described, scarlatina

shows itself in variation as follows : 1st. Abortive, in which the eruption dis-

appears after a short duration without, or with very mild, throat symptoms,
but usually with lamellar desquamation and sometimes with subsequent

nephritis. 2d. Fulminant, in which the patient is killed by the poison

of the disease before the period of eruption. 3d. Anginose, in which throat

symptoms predominate. 4th. Malignant, with the statm typhosm, in which

all symptoms are intense, and haemorrhage may occur sujierficially from the

various mucosae or into the skin, or with rapid collapse after signs of a cholera

morbus. In some very exceptional instances of undoubted scarlatina the erup-

tion is entirely wanting, throat symptoms only lieing present. In these cases

careful inspection will usually disclose some eruption on covered parts, espe-

cially on the ])osterior asjiect of the body. It may be seen at times on or over

any part of the body immediately after death in fulminant forms.

True diphtheria may coincide with or follow scarlatina
;
much more fre-

quently, as a rule, the membrane which forms in the throat w sui genei'is.

The membranous angina or pseudo-diphtheria of scarlatinaS much less

amenable to treatment than true diphtheria.

Relapse must be distinguished from second attack or recurrence. Such

cases only should be considered as relapses where the fever and the eruption
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more or less immediately follow the first attack, as in the course of typhoid
fever. Recurrence or second attack is, as stated, very rare. One attack gives

immunity, as a rule, for life. A relapse occurs before there can be any ques-
tion or consideration of immunity as a result of reabsorption of toxic matter

from the throat or wherever lodged. Thomas, who studied this subject most

thoroughly, admits a relapse not later than four or five weeks after the first

attack. The disease repeats itself in relapse in all its details, and for the most

part in equal severity. Should they vary in severity, the second attack is

apt to be the less than the more severe. At times it is only rudimentary.

Notwithstanding the renewed infection, relapses have, as a rule, a more favor-

able prognosis.

Diagnosis.—The diagnosis rests upon
—

1st, the absence of previous
attack

; 2d, the existence of other cases
; 3d, the short period of incubation,

one to seven days as a rule
; 4th, the violence of the invasion, especially the

occurrence of unprovoked vomiting (80 per cent, of cases) and the nervous

symptoms; 5th, the early appearance (second day) of the eruption, which

shows itself first usually about the clavicles, is scarlet-colored, diffuse, but

punctate upon close inspection
—in its disposition about the face, commonly

sparing the mouth, showing in vivid contrast the blanched lips and the blazing

cheeks
; 6th, the strawberry tongue ; 7th, the early appearance of throat symp-

toms, with glandular enlargements in the neck
; 8th, the lamellar desquama-

tion
; 9th, the ear complications ; 10th, nephritis.

In very mild, sporadic, or anomalous cases the diagnosis may be deter-

mined only by desquamation, complications, or sequelae.

Scarlatina is diiferentiated from measles by knowledge of previous attacks

of either, of the existence of other cases of either, especially in the same family,

neighborhood, or school
; by the longer incubation of measles when the period

of exposure may be (exceptionally) known
; by the coryza which precedes the

eruption of measles, and the angina that of scarlatina
; by the shorter or more

intense invasion of scarlatina with vomiting and sharp nervous symptoms not

so common in measles
; by the time of appearance of the eruption, twenty-four

to forty-eight hours after initial chill or vomiting in scarlatina, four days in

measles
; by the color, character, disposition, and duration of the eruption,

dark red, aggregated in patches, and disapj)earing in two to four days in

measles, scarlet-colored, punctate, diffuse over the chest and face, sparing the

mouth, disappearing in eight days or more rn scarlatina
; by the complications

or sequelae
—

bronchitis, catarrhal pneumonia in measles, joint and ear affec-

tions, nephritis in scarlatina
; by the desquamation, usually branny in measles,

membranous in scarlatina.

Scarlatii:iai|js
differentiated from rubella (rotheln) by the longer incubation

or shorter -dllrtjsent stage of invasion
; by the darker-colored and shorter

duration of «K eruption of rubella
; by the associate catarrh of the nose and

eyes in rubella (absent in scarlatina) ; by the much more severe faucial inflam-

mation and gland implication in scarlatina
; by the much milder character and

shorter duration of rubella.
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Septicfieraia and pyeeraia show, with the history of a cause, successive chills,

irregular temperature, efflorescences in appearance and in order of distribution

quite different from the eruption of scarlatina, more marketl enlargement of

the liver and spleen, more common general affections, metastatic processes, and

a longer duration. Erythema shows a diffuse rather dark redness without

points or desquamation, though sometimes with a light furfuraceous desqua-

mation, with absent or but very slight fever (up to 100° F.), has neither the

throat symptoms nor complications of scarlatina, and disapjiears in a few days.

Drug eruptions, copaiba, cubebs, and antipyretics, have a history of administra-

tion, no fever, and no complications.

Scarlatina differs from diphtheria in its cause. At least it may be said that

the cause of diphtheria has been now quite definitely determined, and that,

while the same cause is not to be found in unmistakable eases of scarlatina,

it must be held in mind that the diseases, as stated, may coincide, and that

either may be a sequel to the other. These things, however, are exceptional,

the rule being that the diseases exist alone, and that, as stated, the exudation

of scarlatina is not that of diphtheria, but is sui generis.

Clinically, the affections differ as follows: The false membrane appears at

once in diphtheria, later in the course (three to five days) of scarlatina. It

shows itself in nearly all cases of diphtheria, but in only severe cases of scar-

latina—namely, such as are marked by high fever, delirium, etc. at the start.

It shows a preference after the pharynx for the larynx in diphtheria, and for

the upper respiratory passages in scarlatina. In connection with it suppura-

tion of the cervical glands and affections of the ear are frequent in scarlatina,

rarer in diphtheria. The interglandular connective tissue is indurated in

scarlatina and only oedematous in diphtheria. Paralysis, Avhich is frequent in

or after diphtheria, is almost unknown in scarlatina. On the other hand, ne-

phritis, a frequent sequel of scarlatina, is very rare afler diphtheria. Lastly,

as stated, treatment has much less effect on the membrane of scarlatina. For

all these reasons it is proposed by good clinicians to abandon the use of the

term "diphtheritic" in scarlet fever, and to designate such cases as mem-

branous scarlatinal anginas.

Complications.
—Scarlatina distinguishes itself by the intensity of its

poison. It is therefore natural to expect to' find frequent and various compli-

cations. Perhaps there is no disease in which complications are so many and

manifold. The gravest are those which affect the brain. The disease sets in

with symptoms of shock, with profound prostration, with delirium, convul-

sions, and coma, and these accidents may occur at any time in the course of

the disease. They may be due, in the first place, to direct effect of the poison

u])on the nervous system. They may be the eflPects of septicremia or of sup-

purative processes about the throat and neck. They may be dfie to mechan-

ical j)ressure of the swollen tissues upon the great vessels in fiio iiwk, thus

interfering with the circulation in the brain. They may be due to meningitis,

or, finally, they may be due to kidney disease.

The nervous symptoms which are due to direct intoxication are, as a rule,
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the most intense. They most directly and frequently threaten and take life.

They inspire the dread of the disease. These severe nervous symptoms, indic-

ative of fresh influx or inundation of the poison, not infrequently precede the

eruption, or, occurring after the eruption, even in its full efflorescence, cause it

to quickly fade away. These are the cases in which the eruption is said to
"
strike in." The people understand the significance of the subsidence or dis-

appearance of the eruption. It is often found to occur simultaneously with a

sudden elevation of temperature to 105° or 107°. General symptoms or evi-

dence of septicaemia, meningitis, endocarditis, etc. may appear upon the same

or the following day to account for the change. It is, however, an entirely

erroneous view to ascribe these changes to the subsidence or disappearance of

the eruption. The disappearance of the eruption is to be interpreted as a

coeffect of the more severe poisoning of the blood, or it is to be attributed at

times to a mixed infection, as to invasion by the micro-organisms of pus.

So, too, under these circumstances the eruption may entirely change its

character, lose its individuality, and become haemorrhagic. This change is

observed, however, in scarlatina very much less frequently than in measles.

The danger in scarlatina is on the part of the brain and the kidneys, and the

secondary affections which occur in its course are due mainly to suppurative

processes which display themselves rather in metastatic abscesses, and more

especially in affections of the serous membranes.

Complications on the part of the ear belong almost naturally to scarlatina,

and result from simple extension of the infectious process from the throat.

Allusion has been already made to the changes which take place in the drum-

cavity in the course of the disease. In certain cases these changes assume

prominence, so that the inflammation about the ear, exudative processes, sup-

purations, involvement of the mastoid sinuses, direct attention especially to this

organ. Implication of the ear is usually earliest annoimced by earache, ring-

ing in the ear, and deafness. Next to cerebro-spinal meningitis, scarlet fever

is the most fruitful source or cause of deafness, and the condition of the ear is

watched with solicitude throughout the course of the disease, that treatment—
and, if necessary, operative interference—may be resorted to before irreparable

damage has been done. Where any history of aural affection is wanting or

inspection may show no change, an insidiously developed otorrhoea may
make itself manifest, as stated, to the sense of smell.

The complication on the part of the brain which results from extension

from the ear as a lepto-meningitis has been sufficiently noticed. It may be

said that meningitis is observed more frequently as a sequel than as a compli-

cation in scarlatina, but it remains true that scarlatina is the most frequent

cause of simple non-specific meningitis.

The eye is seldom affected by scarlatina. There is rarely such a degree of

coryza as to make the disease simulate measles. In exceptional cases, more

especially in tuberculous subjects, there may occur keratitis and kerato-mala-

cia, or even panophthalmitis, with destruction of the globe.

The kidney disease may cause amaurosis, which disappears, as a rule, as
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suddenly as it sets in, or albuminuric retinitis, which distinguishes itself from

that of other forms or causes of kidney disease by its transitory character.

Grave complication is not infrequently presented by the intense inflamma-

tion about the neck. The glands, the lymph-vessels, the interglandular tis-

sues, are swollen and amalgamated into a mass of board-like induration which

fixes the head to the body, compresses the great vessels, and results not infre-

quently in extensive suppurations. Phlegmonous processes, gangrenous de-

structions, occur frequently in connection with diphtheritic or pseudo-diphthe-
ritic deposits in the throat. The pressure may compress the trachea or suffocate

by oedema of the glottis. Pus burrows down into the chest, to at times erode

in its course large vessels, to lead to fatal haemorrhage, or to destroy important

nerves or other structures. The inflammation of the throat may extend to

involve the larynx and bronchial tubes. Pneumonia, both bronchial and

croupous, occurs not infrequently in grave cases. Haemorrhage of the lungs,

gangrene, more especially cedema, hypostases, take life directly or indirectly

by over-strain of the heart.

The most frequent and fatal so-called end or terminal complications are the

affections of the serous membranes. Meningitis heads the list, in that it is

not only the most severe, but most early, of these affections. It occurs at

times, as stated, almost with the onset of the disease, so that the separation of

this affection from toxic effects of the blood upon the brain itself may be dif-

ficult. In meningitis the headache becomes more intense, or recurs if it have

subsided. The special senses suffer extreme hyperaesthesia. There is usually

evidence of affection of the membranes of the spine—opisthotonos, vomiting,

convulsions. The pleura is next most frequently affected. Scarlatinal pleur-

itis distinguishes itself, strange to say, by its unilateral character, and differs

from pleuritis from other causes in the fact that it so easily becomes purulent.

Pericarditis is usually so much more rare as to be generally overlooked, while

endocarditis is readily recognized by the evidence of valve lesions, hypertro-

phies, and embolic products.

All these various complications are now known to be due to the micro-

organisms of pus, which, strictly speaking, have nothing really to do with the

cause of scarlatina. The cause of scarlatina oj^ens the way for their invasion,

and these micro-organisms
—or the evidence of their invasion—have been

traced directly from the throat as their surface of origin.

Prog-nosis.—The prognosis of scarlatina varies greatly, perhaps as in no

other disease. On account, however, of the severity of certain epidemics, and

of the suddeness with which the disease may assume gravity in any individual

case by reason of its own poison or by reason of complications, the progno-

sis is always grave. Reimer, who studied the subject from this standpoint

most thoroughly, says that Ihe prognosis progresses from simple, uncomplicateil

cases which have no mortality, through complicatetl cases of medium gravity,

with a mortality of 25 per cent., up to the severest cases, whase mortality

reaches 83f i)er cent. The ratio of its gravity to other disease is shown in

the difference in the prognosis of a case, whether preceded or followed by
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scarlet fever. These figures show that when scarlet fever is followed by other

diseases the mortality is 44 per cent., but when scarlet fever follows other dis-

eases the mortality is 82 per cent.

In estimating the prognosis it may be said that the pulse, as a rule, corre-

sponds to the temperature. Arhythmia is usually a forerunner of complica-
tions. Grave netvous symptoms are always ominous, as are also extensive

suppurative processes. It is not a good sign for the eruption to
" sink in."

The complications on the part of the kidneys, however severe the signs,

though grave, are never necessarily fatal. From the gravest accidents

recovery is still possible.

Pneumonia, pleurisy, with its wonted suppurative course, peritonitis, often

of such insidious onset as to have escaped detection at first, intensely aggravate
the prognosis. Peri- and endocarditis are almost necessarily fatal. An undue

protraction of the disease, by reason of reabsorption of products to constitute a

relapse or by reason of complications, makes the prognosis grave, in correspond-
ence with the intensity of the signs, duration of the disease, or character of the

complication. Some of these cases succumb finally to atelectasis, heart failure,

decubitus, or marasmus.

Morbid Anatomy.—The morbid anatomy of scarlatina is the picture of

the infections in general ;
that is, the lesions encountered are those common to

all the acute infections, among which scarlatina takes place according to its

gravity. The body may or may not show exanthem. Usually, because death

ocdurs early, the eruption is faded to a mere residue, or spots of hyperaemia

may with difficulty be distinguished from post-mortem changes. There are

occasionally encountered, as stated, the fulminant forms, in which the eruption

never appears, or appears only after death to establish the nature of the hitherto

unrecognized affection. The various stages of desquamation may be observed

along with the changes produced by hydrops in cases where death has occurred

in consequence or in the course of renal disease. Protracted cases will show

emaciation and decubitus. The blood is fluid, dark, and scant of fibrin. The

clot is small, black, friable. The heart is lax and flabby. The spleen is

swollen, its pulp soft and red. The various serous membranes show

ecchymoses.

The most persistent changes are seen about the throat. There may be

slight evidence of hyperaemia, though all oedema will have subsided. The

glands about the neck remain enlarged and indurated, to present at times a

conglomerate mass, at times, again, suppuration. The liver and kidneys show

histological change in swelling and opacity of their parenchymatous structure.

Inasmuch as death usually occurs, as stated, early in the history of the disease

or as the result of blood-poisoning and nervous symptoms, there is usually to

be found hyperaemia of the brain and of its membranes, and in quite fresh

autopsies oedema of the brain.

Prophylaxis.—Isolation is the only prophylaxis ; and, inasmuch as the area

of infection is so closely circumscribed, isolation is much more effective in scar-

latina than in measles or small-pox. As, however, the disease may undoubtedly
Vol. I.—15
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be carried by third persons, the attendants ui)on the sick should not come in

contact with unaffected members of the family. The best protection is offt're<l

by removal from the house of all children liable to—that is, unprotected by

previous attack of—the disease. Unaffected children remaining at home

should not attend school or other assembly for several weeks after perfect

recovery of a member of the family. It is believed, whether it may be

proven or not, that contagium emanates from the body so long as desquama-
tion continues, and the child should not be allowed to associate with its fellows

until the last scale of skin has been removed. Desquamation continues long-

est on the soles of the feet, and inspection of these parts gives the best answer

as to the time when all desquamation shall have ceased. Such desquamation
has been observed as late as forty days after the disappearance of the eruption,

though it usually ceases entirely in less than half that time.

Prophylaxis implies also the destruction or thorough disinfection of all

articles which have come in contact, direct or indirect, with the patient. The

room should be disinfected, ceilings whitened, walls rubbed down with bread,

floors scrubbed with corrosive-sublimate solutions, carpets or rugs beaten and

suspended in the open air for a long time, bedding and clothing boiled, if not

buried or burned, or, if preservetl, subjected when possible to live steam. It is

a sad comment upon our sanitation that public disinfecting stations are not yet

established in all our cities and towns. Prophylaxis involves attention to

detail. The disease has been conveyed by letters sent out from a sick-room, by
cushions of chairs, curtains, piano-covers, etc. Special attention must be paid

to the discharges, to sponges, cloths, and towels used in ablutions. The fact is,

that sponges, handkerchiefs, etc. are best substituted by rags, which may
be immediately destroyed by fire. It must not be forgotten that the hair of

the head retains and conveys contagium. Thorough ablution with soap

and water or with the carbolized soaps will disinfect the hair. The hair

of the boy patient should be cut short. It must be remembered that even the

shoes require disinfection. They may be painted inside and out with carbolic

acid and glycerin, equal parts. Ventilation of the sick-room throughout the

whole period of the disease is not only a necessity of treatment, but also of dis-

infection. The frequent bathing of the body, with the subsequent application

of some unctuous material—cocoa butter, lanoline, vaseline, etc.—not only

gives great comfort to the patient, but confines the poison to a narrower field.

Afler the recovery of a patient, and more especially afler a death, outside win-

dows should he thrown oj)en and the room ventilated for a week. Here, too,

attention must be paid to detail. Closet-dooi's must be opened and the inside

of closets with their contents disinfected and ventilated as before. The fact is,

the city government should take charge of all such apartments. They should

be disinfected and ventilated under the insixjction of health authorities. The

inside doors to halls and to other rooms should be closed by the seal of

authority, and the same precautions taken as in the prevention of entrance

or interference in cases of crime. Scarlet fever is for tlie most part spread

by ignorance, by carelessness, by blunders which are worse than crimes.



TREATMENT. 227

Eeference is made here to the premature return of children to school or the

constant attendance at school of unaffected cases in a family, to contact in

street-cars, railroad-trains, steamers, etc. Parents, nurses, and even physicians,
are all too careless in this regard.

In the way of drugs there is no preventive of scarlet fever. The claim

that a drug may protect against the disease because when administered it

produces a symptom which resembles that of the disease is, in the light of

our present knowledge regarding the infections, worse than medieval gibberish—
worse, because it may beget a false security in reference to exposure. This

claim has been made for belladonna because it flushes the face. It has no

more foundation in fact than protection by a blush, w^hich has the same effect.

Belladonna by making a child sick rather predisposes to than protects against
scarlatina.

The hope that has been cherished regarding protection by vaccination has

proven equally vain. Attempts have been made to inoculate certain disease-

products of animals, horses, dogs, and rabbits with a view of producing a

milder or modified form of scarlatina. Claim has been set up in this direc-

tion, as by Strickler, who introduced the nasal mucus of horses supposed to

have been affected with the disease into the bodies of twelve children, in all

of whom it produced sores at the point of introduction, with circumjacent
inflammation of the skin and lymph-glands. It was stated that these children

thus inoculated failed to contract the disease after exposure to scarlatina.

These experiments were made in imitation of the first experiments of Jenner

with small-pox, but the objections to accepting such conclusion are numerous

and obvious. In the first place, it is not known that any of the lower animals

really suffer from scarlatina or any allied disease. Secondly, it has not been

established by experiment that the disease which results from the introduction

of scarlatinal matter of man into animals is really scarlatina. Third, it could

not therefore be known that matter taken from animals was the product of this

disease. Fourth, susceptibility is so much less in scarlatina that failure to

contract the disease after exposure has not the same weight as in small-pox.

Treatment.—The treatment is wholly symptomatic. The sick-room

requires constant, thorough ventilation from the outside air. The tempera-
ture should be held at from 65° to 70° F., as registered by a thermometer—
not at the door, window, or fire, but at the head of the bed. An open fire in

winter is preferable to any other method of heating. The patient should wear

a long muslin night-dress without other clothing. The bed-covering must be

as light as is consistent with comfort.

Milk and meat soups make the best diet. Water, carbonated water, seltzer,

apollinaris, lemonade, toast-water, barley-water, should be given freely to

relieve thirst and to keep the kidneys flushed. Drink should be proffered

once an hour in high fever during the day.

The utmost cleanliness is to be maintained by frequent sponging and bath-

ing of the surface. Daily tepid baths (full length) give the greatest comfort

throughout the disease. Fever above 103° F. is best combated with cold
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sponges, cold packs, or cold baths. Cold baths are most effective, but are

seldoiu practicable as yet. It is not essential that the temperature be brought
down to the normal degree. A reduction of a few degrees suffices to give

the patient comfort, and relieves all danger attendant upon high temperatures.

A warm or tepid bath will reduce the temjierature one or two degrees, and

patients solicit such bathing when the cold bath may excite terror. While

it is true that the temperature reaches the highest grades in scarlatina, and the

patient suffers corresponding discomfort and danger, it is not true that the dan-

ger is caused by the fever. The danger, the discomfort, and the fever are

produced by a common cause—namely, the poisoning of the blood
;
and there

can be no question of radical therapy until after the discovery of some agent,

some antitoxine, which will neutralize the chemical poison circulating in the

blood. It is indeed a question if some fever be not salutary. We combat the

fever in our day more especially with regard to the comfort of the patient.

A difference of two degrees makes great difference in the feelings of the

patient. The reduction of high temperatures by cold bathing is attended, as

a rule, with diminution of discomforts and dangers. The bath addresses the

cause indirectly through its effects. Frequent bathing is the best therapy in

the treatment of scarlatina as of any other infection. There may be reasons

which render a bath impossible. In these cases resort must be had to frequent

ablutions. It may become necessary to substitute a bath by drugs, especially

in the presence of other indications. Resort may then be had to the antipy-

retics. Phenacetin is the least injurious. It may be given to a child in a

dose of 2^ to 5 grains
—to an adult in double this dose once or twice in the

course of a day. It is of especial value in headache or other nervous distress.

It is best administered in capsule or in powder, taken directly upon the tongue
or stirred—that is, suspended

—in milk, or, in case of high fever with dry

tongue, floated upon the surface of a teaspoonful of water. Only in case of

failure with phenacetin should resort be had to antipyrine or antifebrin, either

of which must be given in half the dose of phenacetin. Burning and itching

of the skin are best allayed by application, after tepid baths, of vaseline, cocoa

butter, lanoline, goose-grease, bacon, or fresh lard. Quiet, peaceful, and more

or less restorative sleep is wont to occur after a bath and inunction in this way.
Nervous distress, jactitation, convulsions, insomnia, headache are best com-

bated by bromide of sodium in doses of from 5 to 10 grains to a child, 30 to

40 to an adult, largely diluted, or if more obstinate by chloral, 5 grains to a

child, 15 grains to an adult. No other single remedy gives the comforfca of

chloral in repeated doses of 2 or 3 grains. Broken doses of Dover's powder
in grain doses to a child, 3 to 6 grains to an adult, jnay substitute it in a suit-

able case. Ice-bags should be applied to the head for meningeal symptoms.
The vomiting which occurs in the inception of the disease is of^en suf-

ficiently relieved by carbonated drinks, the best of which is the German seltzer

water, with milk equal parts, or by lime-water and milk 1 : 3, by small doses

of bismuth (5 to 10 grains), by the bicarbonate of sodium in equal dose, or

by sips of excessively hot water. The most powerful drug we possess is
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chloral. The most refractory vomiting, of whatever cause, will yield to the

administration of a few doses of from 2 to 5 grains of chloral diluted in a

dessert- to a tablespoonful of peppermint-water. Should the remedy be

rejected before it can be absorbed, it may be introduced into the bowel in

double dose. It must be a remarkable case to resist chloral in one or other

of the modes of use or to justify resort at last to a subcutaneous injection of

morphine.
Throat symptoms call for inhalations of steam, best from the steam vapor-

izer, simple or medicated with bicarbonate of sodium, saturated solution of boric

acid 3 drachms to 4 ounces, or carbolic acid ^ a drachm to 4 ounces, or thymol
5 grains to 1 ounce alcohol or 3 ounces of water, or gargles of hot water, of

carbolic acid 15 to 30 drops to 4 ounces, perchloride of iron 1 drachm to

4 ounces, or direct applications of carbolic acid, with glycerin equal parts,

bichloride solutions from 1 : 1000 to 1 : 100, or intraparenchymatous injec-

tions (tonsillar) of a few drops of the carbolic-acid solution by means of a

hypodermic syringe with a fine long aspirator needle. Cloths wrung out of

boiling water, applied about the throat and covered in by thick dry cloth,

relieve the pains of extreme distension.

Affections of the ear are best treated by a douche of hot water and a Polit-

zer inflation with air. Tension in the membrane of the tympanum may require

puncture, and suppuration of the mastoid cells trephining. Earache is best

relieved by instillation of hot water or solutions of atropine, 1 grain to the

ounce. Otorrhcea is best treated by filling the external canal with powdered
boric acid after thorough cleansing with a cotton-wrapped sound, or direct

application to accessible granulations of chromic acid, London paste, or the

galvanic cautery.

Nephritis calls imperatively for hot baths, under which all the symptoms
of this complication, including vomiting, are wont to speedily subside. The

bath must be hot (100° to 110° F.) ;
the patient must be rolled in a blanket

after it, and be allowed to sweat for an hour. Rheumatism calls for the sali-

cylates in saturating dose. Alcohol, digitalis, and nitro-glycerin may become

necessities in the later course of all grave cases, and may be urged in over-

dosage, together with other analeptics
—camphor, ether, musk—in the way of

a "
forlorn hope

"
in fulminant forms.



MEASLES.
By JAMES T. WHITTAKER.

Synonyms and Definition.—Measles (Sanscrit), masiira, raasern (Ger-

man, spots), rubeola (Sauvages), ruber, rougeole (French, red), morbilli

(Italian, diminutive of morbus),
—an intensely contagious, acute infection,

characterized by coryza and bronchitis, a red spotted eruption with branny

desquamation, fever of typical course, subsiding at efflorescence, with liability,

mostly as sequel, to catarrhal pneumonia, sometimes to tuberculosis.

Ahrtin (Aaron), a Christian priest and physician of Alexandria (a. d. 610-

641), is celebrated as having been, by universal acknowledgment, the first

writer to have mentioned small-pox and measles. Though existent from time

immemorial, measles was first described by Rhazes (900 A. D.) in an attempt

to separate it from small-pox. Rhazes noticed among the symptoms of

measles " redness of the eyes, with a great flow of tears, nausea, and anxiety,"

remarking also that the measles " that are green or violet-colored are of a bad

kind, especially if they sink in suddenly, for then a swooning will come on

and the patient will soon die."

The disease was described under the name hhasbah. Nearly all subsequent

writers adopted the Italian term morbilli up to the middle of the eighteenth

century, when Sauvages substituted for it or re-established the term,. said to

have been first used by Haly Abbas, rubeola, which ihe French accepted in

their own equivalent of rougeole. Fagge laments the substitution of rubeola

and its adoption by later English writers, but surely without cause, for mor-

billi refers simply to the mildness of the malady
—a fact to which there are

many exceptions. Morbilli is, anyhow, too indefinite to be the name of any
disease. It holds its place only under the sanction of antiquity and authority.

Rubeola means something definite. It expresses a characteristic feature of the

disease—in fact, the most characteristic feature—the redness of the eruption.

It is unfortunate that this term, rubeola, has been adopted by certain German

writei*s to express that particular subvariety, special, or hybrid form of dis-

ease known as German or French measles or popularly in Germany as rotheln.

As scarlatina would seem by universal acceptance to be the most appropriate

name for scarlet fever, rubeola must be the most appropriate for measles.

Foreest, the Dutch Hip{K)crates, in 1565 first pointed out certain dis-

tinctions between measles and scarlet fever, though the separation of the affec-

tions is usually credited to Sydenham (1665), the English Hippocrates.

Sydenham described the rigors which constitute tlie chill in the inception

230
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of the disease, and furnished an account close and succinct enough to entitle

him to the position of pioneer. Thus :

" It generally attacks infants, and,

with them, runs through the whole family. It begins with shiverings and

shakings, and with an inequality of heat and cold which, during the first day,

mutually succeed each other. By the second day this has terminated in a

genuine fever, accompanied with general disorder, thirst, want of appetite,

white (but not dry) tongue, slight cough, heaviness of the head and eyes, and

continued drowsiness. Generally there is a weeping from the eyes and nos-

trils
;
and this epiphora passes for one of the surest signs of the accession of

the complaint. But to this may be added another sign equally sure—viz. the

character of the eruption. The patient sneezes as if from cold, his eyelids (a

little before the eruption) become puffy ;
sometimes he vomits

;
oftener lie

has a looseness, the stools being greenish. This last symptom is common-
est with infants teething, who also are more cross than usual. The symptoms
increase till the fourth day. At that period (although sometimes a day later)

little red spots, just like flea-bites, begin to come out on the forehead and the

rest of the face. These increase both in size and number, group themselves

in clusters, and mark the face with largish red spots of different figures.

These red spots are formed by small red papulae, thick set, and just raised

above the level of the skin. The fact that they really protrude can scarcely

be determined by the eye. It can, however, be ascertained by feeling the sur-

face with the fingers. From the face—where they first appear
—the spots

spread downward to the breast and belly, afterward to the thighs and legs.

Upon all these parts, however, they appear as red marks only. By the eighth

day the spots have disappeared from the face and show but faintly elsewhere.

On the ninth day there are no spots anywhere. In place thereof, the face,

trunk, and limbs are all covered with particles of loosened cuticle, so that they

look as if they had been powdered over with flour, since the particles of

broken cuticle are slightly raised, scarcely hold together, and, as the disease

goes off, peel off in small particles and fall from the whole of the body in the

form of scales."

The primeval home of measles is unknown. From its earliest recognition

it has prevailed in epidemic form in Asia, Europe, and South America. It

was imported to the United States with the first settlers, to gradually spread

over it with the march of the pioneers. It reached Oregon in 1829, Cali-

fornia and Hudson's Bay in 1846, the Sandwich Islands in 1848, whence it

was carried to Australia in 1854, Greenland in 1864. Though the disease has

now become indigenous everywhere and individual cases are of continual

occurrence in large cities, measles usually prevails as an epidemic over a wide

extent of country, with intervening periods of absence. Epidemics die out in

two or three months from lack of material. Measles does not hold over in

sporadic cases like scarlatina, but disappears completely, to reappear with reac-

cumulation of material every three or four years.

Measles is a disease which is characterized by singular uniformity of

appearance. It has always presented itself in exactly the same way and with
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the same signs, course, comj)lieation, and duration from its earliest recognition.

It has in it much loss of the irregular, capricious, and unexi)ected than has

scarlet fever. It does not show the sudden changes, storms, and strokes of

lightning in the midst of comparative fair weather that may occur in scarla-

tina. Consequently the disease is by no means so much feared.

As the name indicates, it is considered a comparatively mild disease, a

diminutive disease. It is the nature of measles, aside from complications and

surroundings, to be mild in its course, but it may assume, especially under bad

hygiene, a malignancy and mortality which associate it with the plague and

the worst forms of infection. The fact is, the raildneas of measles is over-

rated, or, at least, is to a great extent counterbalanced by the frequency of tiie

disease and the quality of its complications. Thus the statistics from the

whole of Austria and Saxony from 1873-87 show that there died in every

10,000 people in Austria of measles 27, of scarlet fever 67
;
in Saxony of

measles 25, and of scarlet fever 48. Henoch quotes the mortality of measles

in Berlin in 1887 at 0.74, scarlet fever at 0.85 per cent. To get some idea of

the respect which is due to measles as a malign disease, as one of the veritable

plagues of mankind, we must study the record (Hirsch) of its ravages in sav-

age and semicivilized lands. As late as 1749 measles carried off among the

aborigines about the Amazon 30,000 people, whole tribes at a time
;

in As-

toria one-half of all the inhabitants fell victims to measles in 1829
;
and the

same proportion was observed among the Indians at Hudson's Bay in 1846,

the Hottentots in 1854, the Tasmanians in 1861, and the Mauritians in 1874.

Squire relates that a frightful epidemic of measles in the Fiji Islands car-

ried off 20,000—that is, nearly one-fourth of the whole population. Cruik-

shank reports of this attack that later in the epidemic, when it was said to

be like the plague, the [people with fear abandoned the sick. The excessive

mortality resulted from terror at the mysterious seizure and the want of the

commonest aids, thousands being carried off by want of care, as well as by

dysentery and congestion of the lungs, which set in as complications. The

effect of crowd-poisoning in measles was well illustrated in the mortality of

measles among the Confederates in the War of the Rel)ellion, where 1900 of

the 38,000 cases terminated fatally. In two of the larger hospitals the mor-

tality (still according to Hirsch) amounted to 20 per cent., and in some of the

improvised hospitals about Paris in the Franco-Prussian War (1871) it reached

40 per cent. Masterman says that at the beginning of the Brazilio-Paraguayan
War measles swept off nearly one-fifth of the national army in three months,

not from the severity of the disease, for he treateil about fifty cases in private

practice without losing one, but from want of shelter and pro])er food.

Etiologry.—Measles knows no consideration of geography, climate, sex,

race, or caste—resjxH^ts nothing but sanitation, which puts a muzzle on it and

makes it mild. If, therefore, the disease seemed to prevail more extensively

and severely among the colored race, it was not because of physiological pref-

erence, but of unfavorable hygiene.

Susceptibility to the disease is almost universal, so that it has been said that
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if measles had the mortality of scarlet fever the human race would have long
since become extinct. The eminent contagiousness of the disease is shown in

the attack of whole communities previously entirely or for a long time exempt,
as in the Faroe Islands, where 6000 people were seized at once, and in the

cases of extensive prevalence just mentioned. In 1886 the disease overran

nearly the whole of Hussia. The universal susceptibility is best observed in

the cases of isolated islands. Up to the present time the disease has visited

the Faroe Islands four times (1781, 1846, 1862, 1875), and Iceland four times

(1644, 1694, 1846, 1868). In some of these cases the intervals between epi-

demics have been so great as to have furnished a large amount of material for

attack, so that upon some occasions only a few old people, they who had the

disease in infancy, were left to attend upon the sick. Measles has in these

cases suspended all business operations and inflicted upon a community as

much distress as the gravest infections. Measles, therefore, makes up for its

mildness by its range.

Universal susceptibility implies exquisite contagiousness. The poison of

measles is eminently diffusible. It must be very light. It floats in the atmo-

sphere about a patient and does not stick long to things.

The first experimental proof of the contagiousness of the disea.se was fur-

nished by Home of Edinburgh in 1758, at the instigation of Munro. Home
soaked rags in blood from cuts made through the spots of measles and applied

them for three days upon fresh cuts in the arms of healthy persons, inducing

thereby veritable but much milder attacks than the prevalent form. The sat-

urated rags retained their infectiousness but ten days. There seems to be

no doubt as to the infectiousness of the blood. Katona in 1842 failed to

inoculate the disease in but 7 per cent, of 1222 cases. He used blood mixed

with other fluids, sometimes with the fluid of vesicles, sometimes tears. A red

areola formed about the point of inoculation, to be followed in seven days by
fever and the ordinary prodromata. The eruption appeared in nine or ten

days, and the disease ran a regular but milder course. Joerg and Wendt made

the same experiments, produced measles, but failed to find any mitigation of

type, so that any hope of protection by inoculation proved futile. Mayr
claimed to be able to inoculate measles with the nasal mucus applied directly

to the mucous membrane of children
;
and Berndt asserts that Monroe and

Lock succeeded in producing the disease with desquamations of skin, with

tears, and with saliva.

There is, however, uniformity of opinion only as regards the blood. The

fact is, there is need of more modern investigation with modern methods of

control. The disease is certainly contagious throughout its entire course, most

intensely so at the period of fullest effloresence—i. e. at its acme—less during

the stage of incubation, least, if at all, during and after desquamation.

Measles prevails more distinctly in the colder months. Of the epidemics

tabulated by Hirsch, 3390 occurred in the colder and 191 in the warmer

months. The frequency of epidemics in winter has usually been ascribed to

the closer contact of people at this season. It is certainly observed in cities
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that the disease assumes epidemic proportions with opening of schools and

kindergarten. These institutions especially seem to disseminate the disease,

because measles is a children's disease, and a children's disease because it

attacks at the earliest exposure. Escape in childhood by no means secures

exemption, as is evidenced by the attack of people of all ages in isolated

regions. Kindergarten are thus sometimes ironically said to be institutions

for the dissemination of infectious diseases. Hirech is unwilling to admit

that the greater frequency of the disease in winter is due to closer contact,

as the same frequency is observedj he says, in the tropics, in India, South

China, and Brazil.

Measles occurs at all ages, preferably from one to five, the period of earliest

exposure
—

rarely among sucklings, the age of least exposure. Part of the

exemption of very young infants under six months must be due to compara-
tive insusceptibility. Geissler reports of Meerane in 1861 that 1754—that is,

nearly 60 per cent.—of the children were attacked in the following propor-

tions regarding age : under three months, 12.07 per cent.
;
three to six months,

18.05 per cent.
;
six months to one year, 35.06 per cent.

;
one to two years,

56.5 per cent.
;
two to three years, 61.2 per cent.

;
three to four years, 67.9

per cent.
;
four to five years, 70.9 per cent.

;
five to six years, 72.5

;
six to

seven years, 77
;

seven to eight years, 81.3; and thereafter a progressive

decline, based of course upon smaller numbers, as children at more advanced

age had secured exemption by previous attack.

The susceptibility to measles is so great, however, that even the youngest

children do not entirely escape. Steiner reports cases in children of four or

five weeks of age ;
Monti recorded two cases in children under two months

;

Lomer and Williams declare that the foetus may be affected
;
Thomas says

that after considerable search he was able to discover but six authentic accounts

of children born with measles where the diagnosis could be established by the

actual presence of the eruption at the time of birth. Redness and desquama-
tion alone cannot be accepted as evidence of the disease, as these apjiearances

are often presented in perfectly healthy children. It is certain that pregnancy
is no defence.

As a rule, but very slight exposure sufiices for the reception of the dis-

ease. It is assumed, because the fiict may not l>e demonstrated, that the poison

is inhaled, and that it is received also upon the exposed mucosae. The fact

that affection of the conjunctiva and the nasal mucosa assumes such j)romi-

nence in the very early history of the disease lends support to this view.

The virus of whatever nature—it is almost safe to declare it a micro-organism—
probably does not require a broken surface to secure absorption, but j>ene-

trates to the superficial lymph-vessels in the mucous membrane upon which

it lodges. The lengtii of exposure necessary to secure or escape infection will

necessarily depend ^ipon the intensity or concentration of the cause in the

atmosphere. Thus, in a close, hot, badly-ventilated room emanations accum-

idate to such degree as to render the atmosphere highly infectious, whereas

a larger, well-ventilated apartment may so dilute and so diffuse the poison
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as to require a much longer stay to secure infection, if the individuals exposed
do not escape it altogether. The better ventilation, as by open doors and win-

dows, and the presence of fewer people in apartments, have been brought for-

ward to account for the comparative freedom from the disease in summer.

The poison of measles has, however, by no means the tenacity of life

or duration of existence of that of scarlet fever. Rags soaked in the blood

of measles may retain infection, as stated, for ten days, but clothing con-

taminated under ordinary exposure soon loses its infectiousness. The cause

of measles clings, however, for a time to all objects upon which it may
fall. Cases are abundantly recorded in which the disease has been conveyed

by third parties and things, the so-called fomites. Thus, Panum records an

instructive case where measles broke out in an isolated house visited by no one

except a physician, who had reached the house two weeks before after having
travelled four miles in an open boat in stormy weather. Thuessink declares

that he knew of a case caused by a letter which had been sent from an infected

house, and a similar case produced by an engraving sent by mail.

As a rule, measles attacks but once. One attack confers immunity for the

rest of life. The older writers (Willan, Rosenstein) made this declaration

dogmatic, and maintained that subsequent attacks were mistakes in diagnosis.

Henoch believes this statement to be exaggerated. It is certain that authentic

cases of second and third attacks have been recorded. Spicss declared that in

the Frankfort epidemic of 1866-67 recurrences were unusually frequent. This

testimony is, however, invalidated by the statement that nearly half the cases

were recurrences or relapses from this or a previous attack. Most of these

cases must have been cases of rotheln. We may not deny the testimony of

such competent observers as Henoch, Kassowitz, Prunach, and others, but

every case of second or repeated attack should be regarded with scepticism

until the evidence of the existence of the disease is incontestably established.

When Panum states of the epidemics of the Faroe Islands, which occurred at

such distinct intervals, that he never saw n second attack
;
when we recall the

fact also that in the widespread epidemic of the War of the Rebellion in this

country the disease was almost exclusively confined to regiments from the

country towns, sparing the regiments from the cities, whose inhabitants almost

never escape attack in childhood,
—we must look with credulity upon state-

ments of repeated occurrences. Where the case in question is undoubtedly

measles, the character of the first or previous attack should be established

beyond doubt.

Measles may certainly coexist with other infections—with scarlet fever,

with rotheln, with typhoid fever, and most especially and frequently with

pertussis. An unmistakable coincidence is mentioned by Panum, who vacci-

nated a child in the incubative stage of the disease, both vaccinia and measles

running typical courses. With the exception of pertussis, the existence of an

acute disease as a rule postpones an attack of measles until after its subsidence.

Coincidence is therefore an exception to the rule. An interesting contribution,

as illustrating the difference in susceptibility to measles and scarlatina, was
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made by Faber and Heyfelder, who showed that during the prevalence of

both diseases the convalescents from scarlet fever were frequently attacked

by measles, while convalescents from measles were rarely attacked by scarlet

fever. Thomas and Gruel made the same observations in regard to measles

and rotheln.

The contagiousness of measles is established beyond a doubt, if only by the

rapid dissemination of the disease, but experimental evidence has been estab-

lished absolutely thus far only with the blood and nasal mucus. The disease

is disseminated not from the blood, but from some of the emanations of the

body. The infectious character of all the secretions has been so often declared

and denied that the source of real infection still remains in doubt. It must,

however, be something in the nature of a living organism, if only from the

fact of the rapid multiplication of the disease. Hallier believed that he had

discovered it in certain micrococci
; Salisbury in 1862 claimed to have found it

in, and. propagated it from, a straw fungus. Wood and Pepper were not able

to verify these observations. Coze, Fels, and Keating isolated micrococci from

the blood; Le Bel, bacilli from the urine; Eklund in 1882, chain micrococci

(torulae morbillorum) from the sputa ;
and Braidwood and Vacher collected

certain spherical bodies upon glycerin slides exposed to the breath of patients

affected with measles
; they found the same bodies in the lungs, and hence as-

sumed that the lungs evolved the disease. None of these studies were made

with modern methods. None of them disclose any other pathogenetic relation

to the disease than presence. Lambroso failed to discover any micro-organisms
in the blood, though he found a small round coccus in the eruption in the first

three or four days. Leyden also saw the same or a similar micro-organism,
but with no other definite relation to the disease.

A further contribution to the bacteriology of measles was made by Cornil

and Babes in their studies of the pneumonic complication. These observere

found in the lungs of children affected with measles large masses of diplococci,

distinguished by their biscuit shape and arrangement in pairs. These diplo-

cocci accumulate in the infiltration of the interstitial tissue, and are found

abundantly also in the lymph- and blood-vessels, less abundantly in the alve-

oli themselves. Babes says that he was able to isolate from the blood of the

papules of measles, as well as from the lymph-glands and pneumonic centres,

a streptococcus which showed in its shape and culture great similarity to the

streptococcus pyogenes. These micro-organisms are, however, not believed to

stand in any genetic relation with measles itself. They cannot be considered

as the specific causes of the disease, but are probably the well-known pneu-
monia diplococci of Frankel and Weichselbaum and the common streptococcus

of pus. They are the products of mixed or secondary infection. They may
account for complications, but not for the disease itself.

The real cause of measles remains as yet undiscovered. A difficulty in the

way of observation lies in the fact that the disease is not known to occur in

the lower animals. It juust soon he discovered at least in the blood, where

evidence of the existence of the contagium is proven without doubt. In these
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days of rapid discovery in the field of the infections the interval between press

and publication may cover its period of disclosure. In fact, in this very inter-

val, on this occasion, Canon and Pfeiffer (1892) declare that they have discov-

ered the specific bacillus of measles in the blood and in mucus from the nose

and conjunctiva. They used the method successfully employed in the case of

influenza—to wit, concentrated aqueous solution of methylene blue 40.0
; ^

per cent, solution of cosine (in 70 per cent, alcohol) 20.0
;

distilled M^ater 40.0.

The preparations are immersed in absolute alcohol five to ten minutes, then

stained in the incubator at 37° C. from six to twenty hours. The bacilli thus

disclosed vary in size, but were uniformly present in every one of fourteen cases

examined. The cause of the disease probably escapes from the body through
the nasal mucus, which, dried and infinitely subdivided, floats in and con-

taminates the atmosphere about—that is, in the close vicinity of—the patient.

Mayr certainly succeeded in propagating the disease with mucus from the

nose. Mucus collected from a patient in the height of the eruption was

conveyed in a glass tube and inserted upon the mucous membrane of the

nose of two healthy children living at some distance from each other, some

time after an epidemic of measles. In one of these children sneezing set in

in eight, in the other in nine, days. Fever followed two days later, the cha-

racteristic rash appeared ou the thirteenth day, and the disease ran its regular

course.

Course of the Disease.—The period of incubation, the lapse of time

between exposure and the appearance of the first symptoms, as determined by
inoculation experiments and observations by conveyance of single cases to iso-

lated places, is quite definitely established at ten days
—that is, fourteen days

before eruption. The most indisputable observations were furnished by Panum
in the Faroe Islands, so frequently referred to. It was easy in these cases to

trace up the source of infection, which corresponded to the landing of a case

from a ship. In all these cases tliirteen or fourteen days elapsed from the

day of exposure to the beginning of the eruption. An almost too perfect case

was reported by Myrtle. Measles broke out in a young ladies' boarding-school

with thirty-five resident scholars. The girl affected was isolated in an adjoin-

ing house, and in the course of twelve days was sent home and the house and

everything in it thoroughly disinfected.
"
Exactly fourteen days after this girl

shoAved the disease a second case occurred, fourteen days after that a third, four-

teen days after that a fourth, and fourteen days after that a fifth. Nos. 1, 2, 3,

and 5 belonged to different classes and slept in different rooms. Nos. 1 and 4

were sisters and slept together, and No. 4 showed the disease eight weeks after

her sister." We may coincide with the author that " comment on these clinical

records is needless."

The universal existence of the disease and the infinite sources of infection

render accuracy of observation elsewhere almost impossible, hence the varia-

tion in time from one week to three given l^o this period by various authors.

The period of incubation is in the vast majority of cases wholly free of

symptoms. Very exceptional cases show malaise or ephem.e!ral fever, which
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may, but often does not, arise from the poison of the disease. The stage of

invasion may be marked by a distinct chill or more commonly by a series of

shiverings, to be attended or followed by a rise in temperature to 100°-104**

F., with gastric irritation and nervous symptoms in correspondence with the

temperature. The fever is in many cases so slight as to be overlooked, when

the disease may announce itself with more distinctive signs. After the first re-

mission the ten)perature again rises with the appearance of the eruption (Fig. 14),

to reach its acme at the period of full efflorescence, and to decline as it fades

Fm. 14. Fig. 15.

Da^ef
DiseoM
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the eyes are reddened and tears flow over upon the face. The dryness of the

nose felt at first is soon relieved by a discharge of watery fluid, which may
accumulate to trickle down upon the upper lip. There often is complaint of

dryness and soreness in the throat, inspection of which frequently at once dis-

closes dark-red spots about the uvula and soft palate, some of which may
coalesce to present more or less extensive erythematous discolorations of the

surface. There is the same evidence of irritation in the bronchial tubes.

The cough is more or less frequent and distressing, and auscultation may
reveal an abundance of dry rales thus early in the disease. So long as the

bronchitis is confined to the larger tubes all physical signs may be absent. As
a rule, these catarrhal signs are obtrusive. They mark the onset of the disease

unmistakably as regards tlie differential diagnosis between this affection and

scarlet fever or small-pox.

These signs may, however, be very slight (morbilli sine catarrho), when the

nature of the disturbance may be revealed only by careful study of the tem-

perature. It is seen that the temperature rises to 100°-102° F. in the evening,

and that it does not entirely subside on the next day. It is, however, as a

rule, very irregular during the period of invasion. It may fall to the nor-

mal on the second day, to rise slightly on the third, and maintain itself at

this elevation or fall again on the fourth or even the fifth day, to meet its

characteristic elevation with the appearance of the eruption. The irregularity

of the temperature during the period of prodromata speaks thus more definitely

for measles, as the temperature of scarlet fever, as a rule, is a continuous eleva-

tion up to the period of the eruption. An association of catarrhal symptoms,
more especially the presence of an enanthem, with a light rise or irregular

course of the temperature during the first few days, announces the advent of

measles. The stage of invasion lasts, as a rule, three full days, exceptionally

four, still more exceptionally fi.ve or six.

The four temperature-charts here reproduced (see Fig. 16), adapted from

Henoch (translated into Fahrenheit), illustrate varieties of invasion in per-

fectly normal measles.

The affection of the upper respiratory tract is a feature of measles so con-

stant as to have been always recognized from the beginning of time. This

feature assumes especial value in the colored race, where the discolorations of

the eruption proper may be but indistinctly or not at all observed. It is

rather the rule than the exception that even as early as the end of the first

day, certainly by the end of the second, the hypersemia which marks the

catarrhal process in the throat, more especially the palate, is so intense as to

produce the appearance of an eruption. Dark-red spots, varying in size from

that of a pin's head to that of a pea, are plainly visible upon the palate and

uvula, presenting at times a distinctly spotted appearance. The mucous mem-

brane of the lips, of the cheeks less frequently, occasionally the conjunctiva

itself, may show the same spots, the so-called enanthem, which disappears as a

rule entirely before the true eruption shows itself on the skin. The enanthem

extends also to the deeper mucosae. Steiner saw it in life in the larynx and
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in autopsies deep in the bronchial tubes. Wilson and Ray observed it in the

trachea, and Gerhardt on the posterior wall of the trachea. Heyfelder declares

that he found an eruption like measles on the mucous membrane of the duo-

denum
;
Weber and Lieutaud as far down as the ileum. Fuchs says that the

genital mucosa may be covered with the same numerous red spots
—a statement

which both Henoch and Schomel support.

The eruption proper is seen first, as a rule, on the morning of the fourth

day, exceptionally as early as the end of the third or as late as the fifth day.

Tlie eruption proper shows itself in "spots" (measles), usually somewhat ele-

vated, dark red, "raspberry" red, or tinged with blue, first upon the forehead

and sides of the face. It distinguishes itself, especially upon the face, by
coalescence and aggregation into irregular or crescentic patches, with inter-

vening islets of unaffected tissue. During full efflorescence the face seems

puffed and swollen. The eruption gradually spreads downward over the

neck, chest, trunk, and extremities, to cover the whole surface by the eighth

day. More or less confluent on the face and neck, it gradually grows more

and more discrete over the trunk, legs, and feet. Reaching the lower extremi-

ties, it begins to fade from the face. Desquamation, which is absent in light

cases, is furfuraceous as a rule.

The first appearance of the eruption is always, except in the most debili-

tated subjects, attended with a significant elevation of temperature. The record

rises to 102°, 104°, or 105° F., along with the general signs of distress, per-

haps even light delirium, heat of the skin, dryness, arrest of the secretions.

The temperature rises, the discomfort increases, perhaps as yet the diagnosis

may fail to have been established, when all at once at the proper time the

eruption displays itself upon the face, often to the relief of the practitioner

as well as the parents, if not of the patient himself. It shows itself first, as a

rule, about the temples, near the ears, or on the chin in the form of minute,
flat papulee of the size of a pin's head or a pea, usually brighter in color on

first appearance. It diffuses itself rapidly over the whole face, neck, and

chest, and may indeed extend over the entire body to the toes, within the

space of twenty-four hours, being always, however, more confluent in the

upper half of the body. When it appears rapidly or spreads rapidly over the

face, it usually spreads rapidly also over the body : showing itself but scantily

or sparsely about the face, it may take several days to extend over the entire

body. This slower progress is observed still more markedly in cases of

anomalous appearance, where, for instance, the eruption shows itself first over

the chest or back. It may spread irregularly, fitfully, or freakishly over the

body, and is then wont to be attended with grave complications. The papules
seem to be at first arranged about the hair-follicles or sweat-glands, and aggre-

gate themselves in patches which assume something of half-moon or crescentic

outline. Very of\:en the eruption above the surface is so slight that the papular
character can be recognized, as Sydenham said long ago, only by the touch.

The eruption reaches its height in from thirty-six to forty-eight hours : the

period of efflorescence and the height of the fever correspond with its duration.

Vol. I.—16
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As soon as the fever has reached its height it begins to fall, and falls rapidly,

to terminate, as stated, by crisis within thirty-six or forty-eight hours. This

fall of the temperature, with the appearance of the eruption, is so characteristic

as to often enable the observer to differentiate measles in cases of doubtful erup-

tion from simulating maladies. (See Fig. 17.) There is the appearance that the

Fig. 17.

Seartatirux . Measles.

Temperature-chart of Case of Measles after Scarlatina (Moore).

body struggled with the disease, and finally succeeded, as the old writers be-

lieved, in throwing it oif in an eruption. With the discharge by eruption the

fever falls. The disease, however, is not really in the eruption. The eruption

is probably only a toxic reflex, like urticaria, herpes, etc. The fact is that the

fall of temperature is observed, as a rule, before the eruption has reached its

full height. When it is on the eve of efflorescence, as if a poison had been

voided from the blood, the temperature falls rapidly. So the crisis occurs

often within forty-eight hours after the appearance of the eruption, and hence

measles, barring complications, is a mild disease. Measles is therefore a little

(short) disease. At the end of forty-eight hours after the appearance of the

eruption there is in most cases no fever at all, and in many cases actually a

subnormal temperature, at least in the morning. So well established is this

fact in measles that the persistence of temperature or the existence of an eleva-

tion of even one or two degrees on the third or fourth day after the appear-

ance of the eruption betokens a complication which will probably announce

itself with its distinctive signs in the course of a day or two. Where records

of temperature are faithfully kept complications are thus often announced before

they assume distinct proportions.
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The clinical history of an average uncomplicated case of measles implies

thus ten to fourteen days' incubation—three days' invasion, three days' prog-

ress, and three days' decline. The eruption really remains at its height but

twenty-four hours. It begins to fade as soon as it has reached its maximum

development. It loses its efflorescence by the end of the second day, to show

upon the face only pale or lightly tinted spots, Avhile it extends itself over the

body in full flush and hue. Light-yellow or yellowish-gray spots are left

behind for a few days, which give to the skin something of a marbled appear-

ance. A mild case may desquamate but little. In most cases the desquamation
occurs in fine branny dust. Scales of skin are never shed after measles, and

strips or lamellae, such as are removed from the palms of the hands and soles

of the feet or from the fingers and toes in scarlatina, are never seen.

Individual cases show every variation of intensity and degree of symptom.
It has been remarked that measles is a disease which shows constant phenom-
ena. Measles has always been measles from the beginning of time. There is,

however, great range of intensity in the expression of individual symptoms,
however uniform they may be in their occurrence. Strong, healthy children

are at times affected with a form so mild as to be able to go about continuously

and to be scarcely disturbed in disposition. As a rule, however, there is such

affection of the conjunctiva as to lead to photophobia and epiphora. On the

other hand, burning sensations in the eyes and ocular symptoms may assume

such prominence as to call for special treatment. There are always, as stated,

sneezing, dryness, and irritation of the nose. Symptoms on the part of the

nose, again, may assume such prominence as to lead to haemorrhage, which

may require special procedures for its relief. There is nearly always, in even

the milder cases, anorexia, a more or less heavily-coated tongue, some angina,

some pain in deglutition. In individual cases the inflammation of the mucous

membrane of the mouth and throat assumes distinct proportions. Stomatitis

may develop : in cases with bad surroundings even gangrene of the cheeks

and noma. Measles is not infrequently announced by vomiting, and in indi-

vidual cases the eruption extends to lower portions of the gastro-intestinal

tract, and announces itself in a severe, profuse, or sometimes bloody diarrhoea.

With the height of the fever there is, as a rule, such nervous disturbance as to

lead for a few days, or rather nights, to light delirium. Little children easily

wander in their minds. Intoxication, which is rarely associated with light

fever, 102° or 103° F., may suffice to disturb the intellect of a child. Sen-

sitive and delicate children may show the gravity of the shock of onset in

convulsions. With the increase in the fever there is also corresponding

increase in the frequency of the pulse (130 to 140) and respiration (30 to 40).

So long as this increase corresponds with the elevation of temperature, it

excites no apprehension, provided this elevation of temperature occur at the

proper time in the history of the disease—to wit, at the period of eruption.

Occurring with fever or without it at a later period, it may mean the super-

vention of very grave complication, especially on the part of the lungs.

Abnormities, Complications, and Sequelae.—These are of frequent occur-
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rence. Either the eruption or the catarrhal symptoms may be absent—morbilli

sine caiarrho, sine eruptione
—

though some eruption may be seen or found some-

where under close enough scrutiny. Blood-poisoning in the stage of invasion

may be so intense as to take life at the start—rubeola siderans, Hsemorrhage

may show itself in two forms. In the more frequ(int but less grave form a

few or many of the spots become petechial. In the true hsemorrhagic or

black measles—rubeola wigra^-observed only in cachectic cases and degraded

surroundings, free haemorrhage occurs; that is, blood flows from the nose,

mouth, kidneys, vagina, or intestines, and vibices and ecchymoses apj^ear

upon the surface.

Nervous symptoms may assume prominence : headache is common and at

times severe. Invasion, especially in young children, may be marked or

marred by delirium, coma, or convulsions. True meningitis is rare. Transi-

tory albuminuria is common, but nephritis is very rare. A very sharp attack

is ushered in by anorexia, nausea, vomiting
—

symptoms which may extend

over the period of invasion. Parotitis is very rare, but laryngismus, due at

times to laryngeal enanthem, is not at all infrequent. The picture of laryn-

geal stenosis, sometimes as the result of a true croup (diphtheria), more fre-

quently of a false croup (laryngismus stridulus), sometimes as evoked by a spot

of hyperaemia on an exquisitely sensitive surface which may be seen and

treated under the laryngoscope, presents itself occasionally in the course of the

disease. Noma, a gangrenous affection of the mouth or vulva, is an ugly com-

plication in cachectic cases or under exceptionably degraded hj-gienic surround-

ings. It is, fortunately, a rare complication, but measles (Woronichin) is its

most frequent cause. Catarrhal pneumonia is the complication most frequent

and most feared. It is recognized by rise of temperature, frequency of breath-

ing, increase of cough, dyspnoea, with the physical signs of this disease. Latent

tuberculosis is brought to the surface by an attack of measles as a rule. Hy-

persemia of the bronchial tubes and glands excites quiescent bacilli to quick

and active growth or renders fruitful a soil previously sterile to this disease.

The eruption of measles may prematurely disappear
—" strike in," at any time,

not as the cause, but the effect of complications. This disapj)earance of the

eruption with the development of complication is, however, the exception, and

not, as commonly believed, the rule. The eruption runs its course, as a rule,

in spite of the complication. Complications are due to the nature of the

poison, to the constitution of the individual, not, as commonly believed, to

"catching cold," the fear of which interferes with one of the chief means of

successful treatment—free ventilation of the sick-room.

It has been repeatedly remarked tiiat measles shows a remarkable uni-

formity in symptomatology, and has been recognize*! with the same charac-

teristics from the beginning of time. Measles is the disease selected to illus-

trate uniformity of type as dependent necessarily upon uniformity' of cause
;

yet individual cases do show anomalies regarding the catarrhal symptoms,
the eruption, the fever, complications, etc.

In the first place, the duration of incubation may var}' somewhat. Reil
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claims to have known of cases in which the incubation lasted several weeks.

The eruption varies in every degree of intensity. It has been already

noticed that it may appear as early as the third day or as late even as the

sixth day, and in its appearance it may show itself almost simultaneously

upon the face and trunk, or spread with such rapidity that the interval

escapes observation. In certain other exceptional cases it may appear first on

the chest or back. It is seen in all cases to show itself in greater abundance

and profusion, often also with more marked coloration, on parts of the body

subjected to heat or enveloped in embrocations. Surfaces of the body under

mustard plasters or poultices show the eruption intensely aggravated in degree

and heightened in color. Petechise or more extensive heemorrhagic eruption

may occur at any period of the disease. Minute haemorrhages take place not

infrequently in the bluish-red traces of the former exanthem, and may in no

way interfere with the further mild course of the disease, and have no more

significance of danger than the minute blood-spots seen at times in the palate

and pharynx. These exudations have nothing to do with the haemorrhages
which constitute the malignant form known as blacS measles. They disap-

pear to leave no trace. Where the eruption is very profuse it causes a uni-

versal puffiness of the face. It may even close the eyes or block the nares,

and at times swell the tissues of and about the ear, presenting some resemblance

to the distension and deformity of erysipelas. The skin always lacks, how-

ever, the glazed and shining appearance of this disease. There may be usu-

ally observed in cases of profuse eruption vesicles scattered about the surface,

which assume at times such prominence and profusion as to constitute a form

called by the old writers the morbilli vesiculoscB. In still rarer cases the ves-

icles assume sufficient magnitude to constitute blebs or bullae, an aifection of

the skin which looks like and is commonly called pemphigus, the so-called

morbilli bullosce of the older writers. Occasionally, but more rarely, bullae

appear before the eruption. They may continue throughout its course and

protract the duration of the disease. They have a tendency in all cases to

aggravate the disease, in that they impart the danger which is associated with

burns of the skin, more especially ulceration of the intestine from thrombus.

The contracted vessels are literally plugged with glutinous blood-corpuscles

(Salvioli). Large vesicles, whose contents may be more or less tinged with

blood, are evidence of erosive process, of destructive gangrenous ulceration,

and are often associated with dangerous symptoms of collapse. Henoch warns

against the confusion of these and similar cases with a coincidence of measles

and chicken-pox. Certain cases of varicella show confluent vesicles which

may present the appearance of pemphigus. Baginsky saw a fatal case com-

plicated with haemorrhagic measles.

Of all the aifections or complications which pertain to measles, none

assumes such prominence as disease of the respiratory tract. The poison
—

micro-organism
—falls upon the upper respiratory passages and is inhaled

into the bronchial tubes, to lodge in its course upon the larynx and trachea.

Affections of the larynx and trachea, as stated already, sometimes assume
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prominence. Even during the period of invasion the cough may assume a

ringing character. The epiglottis and the surface of the glottis may show

deposits of enauthem. Hoarseness, pain, and dysphagia occijr in certain

cases. Cough is sometimes so continuous as to harass the patient during the

day and exhaust the strength from want of sleep at night. It has at times

an exquisitely croupous clang, wholly of nervous or muscular origin, and

totally independent of the slightest deposit in the way of false membrane.

These symptoms usually disappear with the outbreak of the exanthem : the

cough cea.ses and the voice clears up. In exceptional cases, however, the

catarrh of the larynx assumes a more formidable character. Exudation takes

place ;
the epithelial cells undergo transformation

; genuine false membrane—
that is, croup

—
develops in the throat, fortunately however, only as a great excep-

tion. It must be remembered also that diplitheria itself may coincide with or

follow measles. In fact, measles rather predisposes to, or prepares the soil for,

the development of diphtheria. In all cases of laryngeal complications the

condition of the larynx should be definitely ascertained, when possible, by the

use of the laryngoscope.*

Bronchitis belongs to measles as an integral factor in the history of the

disease. So long as it remains confined to the largest and medium-sized tubes

it is unattended with special danger. There is, however, the constant tendency
to the extension of the disease, and capillary bronchitis and catarrhal pneu-
monia are the most frequent and the most grave complications. The mortality

of measles is really due to this cause. Catarrhal pneumonia may set in at any

stage of the course of measles. Where it begins early it usually delays or

disturbs the eruption and leads to its irregular development or disposition.

Where it begins late it may actually, though it does not usually, cause the

eruption to suddenly disappear.

Catarrhal pneumonia is commonly announced by a more or less rapid rise

of temperature, increase in the frequency of the pulse, and rapidity of respi-

ration. Dyspnoea is at times intense. There is pallor of the face, which

soon shows signs of cyanosis about the lips. There is rapid play of the alse

nasi. Respiration seems often almost too quick to count—the " breath flies."

The pulse cannot keep up with it. Its relation to the pulse must be men-

tioned later on. The supra- and infraclavicular spaces, the jugulum, the inter-

costal spaces, the epigastrium, are deeply drawn in with each act of inspiration

as if by some powerful internal suction force. The vesicular murmur is

drowned under the abundant, diffuse, dry, and moist rftles. Bronchial respi-

ration may be sometimes detected, along with dulness to percussion in the

lower, occasionally also in the middle, lobes, especially at the posterior inferior

aspect of the chest.

Any elevation of temperature after the entire disappearance of the eruption

should at once excite the suspicion of broncho-pneumonia. This is the time

at which this complication most frequently occurs—that is, during the period

of resolution—and the complication assumes gravity in direct correspondence

with the age of the patient. In sucklings it is almost universally fatal. The
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heart is rarely affected either in the course or sequence of measles, yet cases

have been reported of endocarditis, myocarditis, and pericarditis
—the last

sometimes with suppuration
—

by Rilliet, Barthez, Bouillaud, and Thomas.

Complications on the part of the digestive system are very frequent.

Sometimes stomatitis develops, or various mycoses may occur in the mouth,

chiefly in neglected cases. The tongue presents, as a rule, only the furred

appearance that belongs to all intense or febrile processes. It very rarely

displays that enlargement of the fungiform papillae so commonly observed in

scarlet fever.

As in all infections, the invasion may open with vomiting. Distress on the

part of the stomach is, however, much more infrequent in measles than in scar-

let fever, from the fact that the toxaemia of measles is so much less. A much
more frequent complication is that form of intestinal catarrh which shows

itself in diarrhoea. Certain epidemics are characterized by the frequency, and

at times the severity, of diarrhoea. The discharges may become so profuse as

to lead to rapid prostration, or in some cases tormina and tenesmus with dis-

charge of blood impart a dysenteric character and may lead to rapid collapse.

As a rule, however, the intestinal catarrah is light and yields readily to treat-

ment and to time. Nephritis is rare : Kassowitz reported a number of cases.

The urine showed albumin, blood, and casts, and there was dropsy in the clini-

cal history. Nephritis is, however, as rare in measles as it is common in scar-

let fever. Loeb called attention to the fact that propeptone may be found in

the urine of measles. Propeptone (hemi-albuminose) is a mixture, according
to Kuhne and Chittenden, of four different albuminoid bodies like serum,

albumin, and globulin. It is deposited by heat and nitric acid, but, unlike

them, only after the process of cooling. Propeptone occurs, however, in so many
and such varied diseases as to have, at present at least, no diagnostic value.

Complications on the part of the nervous system are fortunately very rare.

In very young or very sensitive children the disease is not infrequently

announced by epileptiform convulsions. Headache belongs to the fever as

well as to the catarrh. Somnolence, sopor, stupor, light delirium, occur in the

height of fever without exciting any especial apprehension. Yet graver symp-
toms have been recorded. Strabismus, tetanic contractions, cataleptic states,

maniacal attacks, have been observed in exceptional cases. It is essential here

to bear in mind the relation between measles and tuberculosis. Many of these

cases of grave cerebral complication are expressions of basilar meningitis.

With its intense hypersemias, especially in the lungs, measles often awakens

quiescent bacilli, and liberates them from the bronchial glands to be distrib-

uted over the body. Measles is, in fact, the most frequent exciting cause of

tubercular meningitis.

Complications on the part of the organs of the special senses concern more

particularly the eye and ear. Measles is often announced by conjunctivitis.

Photophobia and pain in the eyes belong among the earliest signs of the dis-

ease. Extension of this process to the deeper structures may lead to danger-

ous lesions : ulcerative keratitis, kerato-malacia, irido-cyclitis, and phthisis
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biilbi have been recorded. Tobeitz calls attention to the evil influence exerted

by measles upon previous
— i. e. old chronic or subacute—affections of the eye.

The ear is by no means so frequently affected as in scarlet fever. In many
eases, however, aural disease assumes prominence. Cordies considers the affec-

tion as a simple catarrh of the cavity of the drum, which is the result, accord-

ing to Tobeitz, of direct extension of the rubeolar process from the throat

through the Eustachian tubes. Otitis media may ensue, with perforations of

the membrane of the drum. The aural affections, when they occur, are usually

milder and less destructive than those of scarlatina. In his latest rejiort Blau

calls attention to the necessity of the early recognition of aural disease in

measles. Measles is, he declares, the cause of 2 to 10 ])er cent, of all dis-

eases of the ear, and of 8 to 10 per cent, of all cases of suppurative otitis

media. Affections of the labyrinth, due to the invasion of pathogenic micro-

organisms in the course of measles, have been studied and reported by Moos.

Particulars here belong to the domain of aural pathology.

Any of the various complications of measles may become sequels. They

may survive the natural duration of the disease, be ])rotracted into conva-

lescence, or may develop after convalescence has been established. The various

affections of the eye and ear, ulcerative processes of the skin, caries of carti-

lages and bones, as of the nose and alveolar processes of the jaw, set in in cer-

tain cases, or the hemorrhagic diathesis may be imprinted upon a case in the

course or convalescence of the disease. Pertussis is very wont to supervene.

The coincidence of whooping cough and measles has long been noticed, and

the relation of these diseases to each other is rather intimate. The occurrence

of whooping cough in the course of measles or the development of measles in

the course of whooping cough intensely aggravates a prognosis which might

be, and is, as a rule, naturally mild for either disease alone. These cases are

exceedingly prone to the development of more persistent diseases of the lungs.

Not infrequently they more directly and quickly take life by exhaustion and

collapse.

The sequels at all times most to be feared are broncho-pneumonia and

tuberculosis. In a very delicate or debilitated child, es|>ecially in every case

brought up in the atmosphere of infection, the danger of these diseases is immi-

nent, and the symptoms which announce the advent of either are awaited with

apprehension. At any time during the course of the ordinary bronchitis of

measles the infection may extend to involve the minuter bronchi and air-cells,

and the complication announces itself at times so insidiously as to escape rec-

ognition. The increase in the frequency of respiration is, as stated, a most

frequent precursor. The respirations increase to 40, 50, 60, or even 80, in

the minute—an increase out of all proportion to the rapidity of the pulse.

The pulse-respiration ratio becomes 1 to 2 instead of 1 to 4—a much more

significant factor in the development of pneumonia than mere increase of

frequency alone. The respiration Ijecomes as shallow as short. A child is

inca])able of sustained effort. The child at the breast must frequently release

its hold to breathe. It loses the abilitv to make a continuous crv. Children
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that may continue to nurse uninterruptedly or may utter a prolonged cry have

no catarrhal pneumonia. Henoch makes a fine critical comment in saying
that "

it is a good sign when the child makes the physician wait to hear its

respirations in an auscultation of the chest." The physician may become

reconciled to the loss of time in this investigation.

Attention must be paid to these factors, because the physical signs of this

complication or sequel are so defective. They may often not be dissociated

from the signs of finer bronchitis, at least not until retraction of the inter-

costal spaces and the sinking in of the spaces about the clavicle and the

epigastrium indicate occlusion of the lungs. Signs or absence of signs in

the islets and tracts of condensation of catarrhal pneumonia are alike drowned

under the universal moist and dry r^les of diffuse bronchitis. So much more

important become the studies of the temperature. Any sustained elevation

of temperature after the eruption, or any evening exacerbation of temperature
in the course of convalescence, should excite the suspicion of broncho-pneu-
monia or tuberculosis. The skin often feels hot in these cases. The mother

calls attention to the heat of the skin, or the physician is struck by it on

application of the hands or more especially of the side of the face in

auscultation. Elevations of temperature not so marked, noticed more espe-

cially or perhaps exclusively in the evening, indicate the insidious develop-
ment of tuberculosis

;
and this indication assumes all the more value in the

presence of anorexia and progressive emaciation. The child does not gain

strength ;
it becomes peevish and fretful

;
toward evening is excitable, difficult

to put to sleep, seems disturbed in its dreams, continues to cough, always of

course without expectoration, sweats at night, shows later perhaps some

diarrhoea and marasmus : this is the history of a developing tuberculosis.

Above all other diseases, as stated already, measles liberates tubercle bacilli

from bronchial glands. This is probably the true relation of these diseases.

The primary infection is a thing of the past. Penetration to the bronchial

glands has been favored by coddling, by the house climate, by various medi-

cations, by the administration of cough-mixtures or opiates, under the cover

of which the disease has secreted itself in the recesses of the limgs
—to wit,

the bronchial glands. Measles, with its hyperaemia and its bronchial and

pulmonary congestions, irrigates the soil, swells the glands, and arouses

dormant or quiescent seed into active life. Ziemssen long ago called attention

to the revelations of the laboratory with reference to cervical glands, in that

they so often contain tubercle bacilli hitherto quiescent ;
and the same con-

dition has been revealed of the bronchial glands, which may be called nurture

soils of the tubercle bacillus.

Diagnosis.—The diagnosis is easy as a rule. The prevalence of an

epidemic or existence of other cases, escape from attack hitherto, are points

in circumstantial evidence. Measles is differentiated from a simple catarrh

or a coryza by its higher temperature, by the enanthem on the second or third

day, and by the exanthem on the fourth day ;
from hay fever by the period

of occurrence and the. history of repeated attacks of hay fever, as well as by
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the eruptions of measles
;
from simulating drug eruptions, as from copaiba,

quinine, and the various antipyretics, by the history of the case and the imme-

diate supervention of these eruptions without previous coryza ;
from roseola

by the more uniform redness, of lighter color, more limited range, but shorter

duration, with the absence of fever characteristic of this affection, if this aifeo-

tion may indeed be specialized. Papular erythema, which may coarsely

resemble measles in the face, is distinguished by its localizations elsewhere,

upon the forearms and backs of the hands and feet, as well as by the aleence

of fever, catarrh, and bronchitis.

Measles must be separated from typhus fever. The distinction seldom

comes in question, because typhus occurs only in certain places, and is, in

general, on the road to extinction. Typhus fever in itself closely resembles a

bad case of measles, in that the disease is so contagious, the liability so uni-

versal, and in that the eruptions may be, at first at least, much alike. Typhus
fever, like measles, begins suddenly, often in the midst of perfect health.

There is from the start more profound prostration in typhus, and, with the

very inception of the disease, overshadowing symptoms of mental dulness,

drowsiness, sopor deepening into stupor, which readily passes over into coma.

This is the cloud about the brain which has given the name to the disease.

It is present in only the worst cases of measles. Typhus has no exanthem

and no catarrh. The eruption of typhus appears on the third day, first upon
the chest, to extend thence over the entire body, but to spare always or nearly

always the face. A peculiarity in the eruption of typhus fever is the fact

that by the third day the spots, which may have hitherto resembled mea-

sles, aggregate themselves into points of pin-head size, filled with black

blood, the so-called petechise. Another very distinctive {peculiarity is the fact

that the temperature does not fall with the full appearance of the eruption.

Disregarding diurnal variations and accidental complications, the temperature
of typhus maintains itself at about the level at which it began up to the

twelfth or fifteenth day—a duration which is never seen in measles except as

the result of obvious complications.

Morbid Anatomy.—The morbid anatomy of measles does not differ much
from that of the other exanthematons diseases. What studies have been made

concern chiefly the changes found in the skin and the condition of the lungs
in pulmonary complications. Neumann found the vessels of the skin dilated

and hyperjemic, crowded in the upper portions of the cutis with round cells.

Sweat-glands, which were also dilatetl, were invested in the same way, their

coils and ducts packed with thickly-crowded round cells. Round cells accu-

mulated also about the sebaceous glands and insinuated themselves between

the muscle-cells in the skin. This inflammatory process distinguishes itself in

measles by its more superficial character. The upper layers of the skin were

affecte<l rather than the dee[>er layers, as in scarlatina. Gerhardt and Coyne
studied the changes observetl in the larynx. They could still discover evi-

dences of catarrhal affection, swelling and thickening, and desquamation of

the epithelium, and in some cases suppuration, as in the conjunctiva. Coyne
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distinguished the aftection of the larynx as an erythematous laryngitis. He
found it in connection with capillary hyperaemia and with accumulation of

white blood-corpuscles about the glands and vessels. The epithelium had

been often more or less denuded, and the interglandular spaces filled with

numerous lymph-corpuscles.

Tobeitz, as the result of his investigations of the pneumonic process,

observed the disease to start always from the finest bronchi in invasion of the

air-cells. The affection differed in no way from the broncho-pneumonia or

catarrhal pneumonia originating in the course of any descending bronchitis.

The cellular elements exuded are excessively prone to decay. Bartels had

made all these observations before. The hyperaemia, with caseous degenera-

tion of the bronchial glands and liberation of their contents, more especially

of tubercle bacilli, has already been sufficiently described.

Black measles showed the changes in the blood and parenchyma of organs
to be seen in all cases of grave infection, more especially in true typhus.

Prognosis.—The prognosis in general is favorable. The mortality of

measles, per se, is almost nil. Death seldom or never occurs directly from

the disease, but from complications, previous debility, and bad surroundings.

Thus, Pott found as the cause of death pneumonia and capillary bronchitis in

21, and croup in 3, of 24 cases. The mortality of the disease in hospital and

tenement-house practice is quite different from that of private practice. It is

not uncommon to observe a mortality of 30 per cent, under bad surroundings,

and the range would be still higher if it included the subsequent cases of tuber-

culosis which have come to light in consequence of measles. The mortality

stands also in quite direct relationship to the age of a child, and diminishes

from 50 per cent, under two to 15 above this period. The ravages of the

disease among savages, as among our own Indians, were due wholly to lack

of sanitation.

Treatment.—Prophylaxis is almost impossible. Sickly, debilitated, more

especially tuberculous, children should be removed from infected houses. The

liability of infection by third persons and things is by no means so great as in

scarlatina
;
hence the necessity of withholding other members of the family

such a length of time from attendance at school and association with others

is not so imperative.

The treatment is purely expectant and symptomatic. Full and free ven-

tilation at a temperature of 70° F., a night-gown without under-wear, light

but sufficient bed-covers, absolute cleanliness, water and milk ad libitum, sup-

ply the requisites of treatment for an average case.

Fever above 103° F. is best controlled by warm baths, which may be

gradually cooled, or by the occasional administration of phenacetin in doses

of from 3 to 5 grains, more especially in relief of associated nervous distress.

Burning or itching of the skin is best relieved by warm baths, with subsequent

anointment with vaseline or cocoa butter. Photophobia calls for smoked

glasses or shading of the eyes in the disposition of the bed or screens, rather

than for darkening of the room, an objectionable procedure. A drop or two
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of a solution of morphine containing 4 grains to the half ounce or of atropine

(1 grain to the ounce) allays any extreme irritation of the eyes ; smearing the

edges of the lids with an ointment of hydrargyrum oxidum flavum (gr. v. to

3ss of unguentura petrolei) will usually prevent or cure blepharitis marginalis
and keratitis. Simple pure vaseline or boric-acid ointment (gr. xv to ^ss),

snuffed into the nose, will generally relieve the sense of dryness and irritation

in the nose and throat. The instillation of hot water or of a drop or two of

the solution of atropine (gr. j to sj) will often quiet earache. Evaporation from

a piece of cotton saturated with chloroform held close to the meatus is often

equally effective. Gastric distress and vomiting may require cracked ice, sips of

hot water, lime-water, and milk (in proportion of one-third), bismuth (sss to 3j),

or chloral (2 to 6 grains), rectal injections of sodium bromide (gr. x-xxx to

f3ij of water), or of chlonil (gr. v-x to
.Ij

of water). Few cases of vomiting
from any cause will resist chloral if its absorption can be secured.

Nervous symptoms may call for sodium bromide in doses of 10 to 30 grains

largely diluted, or from 5 to 10 grains of chloral or phenacetin suffice for a

lighter case. Hsemorrhage and prostration demand alcohol, best given in the

form of brandy; black coffee; turpentine, in doses of 5 to 15 drops, briskly

stirred in a wineglass of milk
;
or nitro-glycerin, in doses of 1 drop of a 1 per

cent, solution, in whiskey and water
; possibly opium (best in the form of the

camphorated tincture, in doses of 5 to 40 drops), or codeine, in doses of
-|^

to ^
of a grain, may substitute morphine for more continued use

;
carbonate of

ammonium, in doses of 5 to 10 grains, in milk
; ergotin or preferably sclerotinic

acid, in doses of from ^ to ^ a syringeful, may be required. The syrup or

wine of ipecac, to which may be added, if necessary, a small quantity of

Dover's powder, preferably in the form of a syrup, suffices to restrain any
excess of cough. The following is a good prescription for a child in relief

of cough :

^. Apomorphin. hydrochlorat., gr. ss
;

Acid, hydrochlor. dil., gtt. x
;

Syrup., Sss ;

Aquse menthse piper., 5jss.
—M.

Sig. Teaspoonful every two or three hours.

Diarrhoea requires at first no control. Later, as the discharges become

more abundant or colliquative, it may be restrained by bismuth, to which may
be added if necessary a drop or two of tincture of opium. An improvement
on a time-honored remedy may be written as follows :

"Sf.
Tinct. opii, gtt. xl-3j ;

Acid, hydrochlor. dilut., gtt. xl
;

Aqupe camphone, ad liv.—M.

Sig. A tea- to a dessertspoonful every two to four hours.
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Broncho-pneumonia calls for stimulation of the respiratory centres as well

as of the heart. These centres are best reached by warm baths with cold

aft'usious to the head. A rapid respiration, a quick pulse, cold surface, somno-

lence, and delirium call for baths and baths, repeated baths -Cvith cold affusions,

together with the use of the analeptics
—

camphor, benzoic acid, ether, musk,

nitro-glycerin, caffeine, and brandy.

Gangrene of the skin, noma, ulcerative processes, caries of bone, are best

treated with caustics, carbolic acid, solutions of corrosive sublimate, the actual

cautery, or applications of iodoform. In all these cases alcohol must be ad-

ministered abundantly.

Cod-liver oil, pure or with malt extract, iron, arsenic, out-door air, fresh

air, for the inlander especially sea-side and mountain air, with good food,

pleasure, and peace of mind, are the best reconstructives during and after

convalescence.



RUBELLA.
By JAMES T. WHITTAKER.

Definition.—A specific, feebly contagious, acute infection of short dura-

tion, characterized by the absence of prodromata, the presence of an eruj)tion

simulating tliat of true measles, faucial catarrh, and enlargement of the lym-

phatic glands.

Synonyms.—Rubella, diminutive of rubeola, from ruber, red
; Rotheln,

diminutive of roth, red
;
German measles, French measles, because described

by German and French observers, really first isolated by an English physi-

cian
; Hybrid measles

;
False measles, etc.

The word "
rubella," which seems to have been first recommended by

Veale (1866), soon met with general acceptance. The Germans still call the

disease rubeola, our term for measles, which they still call morbilli. The

French distinguish it as rubeole, in distinction from rougeole, true measles.

The popular designation in Germany is rotheln, a term recognized by scholars

everywhere, and as commonly used by writers in Germany as is measles in

our country. Rotheln can never be adopted among English-speaking people.

The sound of o with the umlaut cannot be translated. The name is therefore

too distinctly racial for universal acceptance. Rubella means exactly the same

thing. No valid objection can be urged against the name rubella as indicating

a diminutive of rubeola, and as permitting, however akin to rubeola, the

recognition of an independent malady. The universal acceptance of the

term varicella, which has a similar relation to variola, establishes a perfect

precedent for rubella and rubeola.

Bergen, who described it among the roseolce in 1752, first maintained the

view that it should be separated from measles and scarlet fever, but it was

reserved for an English physician, Maton, in 1815 to establish the individu-

ality of the disease as based chiefly upon the observation that, though self-

protective, in that one attack confers future immunity, it does not protect

against either measles or scarlatina. Nor do these diseases protect against

rubella.

There was almost up to the present time—in fact, there is yet
—much lack

of harmony regarding the true nature of this affection. Kostlein in 1865

still considered rubella a variety of measles. Striimpell, on the other hand,

declares that only they who have never seen it deny the existence of the dis-

ease as an inde|)endent malady. Heim looked upon it as an anomalous scar-

latina. Hildebrandt regarded it as an intermediate or hybrid form of measles

254
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and scarlatina—a view which had singular fascination for many authors,

including such close observers as Gintrac and Hebra. Barthez and Rilliet,

Emminghaus, Gerhardt, Griffith, Hardaway, Murchison, Roger, Steiner,

Thomas, Thierfelder, Trousseau, Wilson, all acknowledge the individuality

of rubella, while Fagge, Henoch, and Stewart still deny it. It is certain that

epidemics of rubella may prevail apart from epidemics of measles and scar-

latina. It is also established, as stated, that an attack of either scarlatina or

measles gives no immunity from rubella. Again, an attack of rubella does

not exempt the individual from attacks of measles and scarlet fever. While

more closely allied to measles than to any other disease, it is not hence to be

regarded as a subvariety of measles, but as a distinct and separate affection

whose cause is sui generis. Rubella stands in relation to rubeola not as vari-

oloid, but as varicella, to variola. It certainly differs from both measles and

scarlet fever in its contagiousness, mode of invasion, symptomatology, dura-

tion, and decline.

Etiology.—Though much less contagious than measles, and hence much

less frequent, the disease is decidedly more prevalent than commonly believed.

Many cases are mistaken for measles, and most of the so-called successive or

repeated attacks of measles are really rubellae. Rubella is certainly distinctly

contagious, and the contagium increases in virulence with the number of cases

and with defective hygiene. As to the intensity of its contagion, authorities

differ. Nymann, Picot, and Arnold think it but feebly contagious ;
Thomas

and Bourneville regard it as less contagious than measles
;
Jacobi and Squire

consider it eminently contagious, and maintain that the contagiousness is man-

ifest before the appearance of the eruption and persists for several weeks after

its disappearance ;
Atkinson claimed that it is less contagious than measles,

and Edwards concludes that it is one of the most contagious of all the erup-

tive fevers
;

Griffith states that 37 of 100 children in a " home " which he

attended contracted the disease, notwithstanding the most prompt and careful

isolation
;
and Edwards quotes from Hatfield that 110 of 196 inmates of an

asylum suffered from the disease. The disease is propagated also by third

persons and by things. The bedding of steerage passengers has been known

to conceal and convey contagion for a long time.

From the nature of the disease the cause of rubella must be a micro-organ-

ism, but the specific structure has not yet been isolated. Micrococci have

been observed in the blood, but without any other evidence of positive rela-

tionship.

Rubella occurs at all ages, rarely in infancy ;
75 per cent, of cases occur

before the age of fifteen. Childhood is thus the period of greatest liability,

but susceptibility to it is so much less than to measles that the majority of

people escape it throughout life. Sholl saw the eruption in a newborn child
;

Steiner and Roth report cases in infants under six months. These cases are

regarded as exceptions. Attacks in adult life are much more frequent than

attacks of measles—first, because the susceptibility is not so universal, so that

childhood often escapes it
;
and secondly, because epidemics prevail at much
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longer intervals. Adults have, however, immunity in high degree. Kasso-

witz observed but five cases in adult life. The range of liability in regard to

age is illustrated by the ix)ssibility of attack in advanced life. Seitz recorded

a case in a woman aged seventy-three.

Symptoms and Course.—The period of incubation, two to three weeks,

is uncommonly long, while the stage of invasion or prodromal stage, half a

day to one day, is uncommonly short. An initial chill is exceptional ;

malaise, pain in the head, back, or joints; anorexia, rarely vertigo; very

rarely more pronounced distress on the part of the nervous system,
—more or

less immediately usher in the eruption and affection of the mucosse and glands.

Not infrequently the appearance of the eruption, totally unprefaced by any

fever, is the first sign of disease. The eruption appears as minute rose-red

maculae, discrete or confluent,
" like dark red ink pen-points in white blotting-

paper," on the forehead and temples, spreading quickly over the rest of the

face, neck, and trunk, to reach its full efflorescence and begin to fade in

twenty-four or thirty-six hours. By the third day, as a rule, all signs of

eruption disappear without desquamation. Coincident with the eruption is a

rise of temperature to 99°-101° F., very exceptionally to 102°-103° F.

Hyperaemia of the conjunctiva, with photophobia and epiphora, of the nasal

mucous membrane, with a sense of dryness and irritation, with sneezing or

with increased discharge, more especially hyperaemia or visible enanthem of

the fauces and pharynx, may precede the eruption during the stage of inva-

sion when it occurs, to coexist with the eruption and remain after it as late as

the fourth day of the disease.

Affection of the glands constitutes a much more distinctive feature of

rubella. The cervical submaxillary and occipital glands, more rarely also the

glands of the axilla, elbow, and groins, become swollen and tender, limiting

the movements of the head at times in the swelling and stiffness of the neck.

These adenopathies, which exist in 50 to 75 per cent, of cases, disappear

entirely in two or three days. Abnormal cases show only an eruption or only

affection of the glands.

The reviewer of the literature of rubella is struck with the variety of

opinions encountered regarding every feature of the disease. In this regard

rubella differs radically from rubeola. True measles has a distinct history and

a singular uniformity of symptoms. All competent observers agree in the

main regarding the period of incubation, the stage of invasion, the character

of the eruption, etc. The occasional abnormalities and irregularities are to be

accounted for by the condition of the patient and the character of his surround-

ings, rather than by any difference in the nature of the disease, expression,

order, or sequence of its symptoms.
In rubella, on the other hand, scarcely two observers agree, and the differ-

ence at times is so marked as to lead to the belief that different affections are

being observed or described. It is questionable if the disease commonly

described as rubella be a distinct or single affection. Competent observers,

as stated, still maintain it to be a subvariety or hybrid form of scarlet fever,
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or more especially of measles. It certainly most clearly simulates measles.

The admission of the disease as an entity depends almost wholly upon its

independence of measles or scarlet fever. This fact does not exclude the exist-

ence of more than one malady.
Thus the period of incubation has been fixed in its description at two or

three weeks. Griffith, Glaister, Sholl put it at five to ten days, Steiner at

ten to fourteen days, Jacobi at fourteen to twenty-one days, Cotting at three

weeks. Edwards fixes it at certainly between ten and twelve days : the short-

est period recorded in his experience was six days, the longest twenty-one.
In the observation of the author the stage of invasion has been always free

of symptoms. Grave symptoms have, however, been remarked by others.

Smith saw convulsions
; Hardaway, delirium

; Prioleau, haemorrhage from

the eyes and ears
; Nymann, vertigo ;

and various eruptions have been noticed

by others.

The disease is announced generally by the eruption, which appears so quietly
at times as to be noticed for the first time in the morning on awakening from

sleep. It shows itself first upon the face, and spreads, as a rule, so rapidly
over the body and extremities as to seem to show itself everywhere at the same
time. Patterson indeed declares that it comes out universally. Occasionally it

is very sparse and circumscribed. Edwards says that he has seen it confined to

a small part of the brow, face, and neck, and so scanty as to have made a diag-
nosis impossible had it not been for the presence of other cases. It is usually

entirely discrete, but becomes confluent at times on the face or upon surfaces

kept warm by apposition, as in the flexures of the joints, about the groin, etc.

As with all the eruptions, it is more pronounced under hot applications, poul-

tices, enabrocations, etc. Griffith says that he saw it once in circular bands

about the leg above the knee, in the line of the garter. Klatsch made a

similar remark.

The character of the eruption differs in every particular in the description

of different authors. Heira gives it the color of red ink on white paper.
Thomas declares that it is not so red as that of scarlet fever, nor so blue as

that of measles. It is usually entirely macular. Aitkin declares that it is

more elevatetl than measles. Griffith felt induration like shot under the skin.

Cases have been described as so closely simulating measles or scarlet fever as

to have justified the designations rubella morbillifojme and rubella scarlatini-

forme. Harrison, Copeland, and Goodhardt claim that it may resemble either

measles or scarlatina. Byers, Picot, and Henderson saw cases where the erup-
tion was morbilliform in one part and scarlatiniform in another part of the

same patient. Dukes and Kassowitz declare that it may resemble measles,

and Murchison and Tonge-Smith declare that it simulates scarlet fever. These

statements are from Edwards, who made an exhaustive study of the authorities,

and adds :

" This list could be almost indefinitely prolonged, but to no pur-

pose. Sufficient has been cited to show that the eruption of rubella is indeed

multiform in character."

The eruption disappears, as a rule, in twenty-four to thirty-six hours :

Vol. I.—17
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Emminghaus says in from two to four days ; Klaatash, in from one to five

days ; Liveing, in from five to seven days. The eruption disappears, as

stated as a rule, without, or with but very slight, desquamation. When

present, desquamation is always furfuraceous. Sometimes it is best marked

in the throat.

Slight fever to 100°-101° F. is the rule. Exceptional cases show high

temperatures. Haig-Brown recorded 105° F.
; Davis, 106°, with a haeraor-

rhagic eruption and convulsions
;
Wunderlich declared that many cases show

no fever at all
;
and Griffith reported a case of extensive eruption marked by

the complete absence of fever.

Sore throat, faucial catarrh, is observed in the majority of cases. There is

perhaps, more unannimity of opinion upon this symptom than upon any other.

Hypersemia of the throat shows itself sometimes in an enanthem like that of

measles. The infection may also involve the larynx, and occasionally the

bronchial tubes.

The most characteristic symptom is affection of the lymphatic glands. Few
writers—among the most noted Kassowitz—failed to mention its frequency.

The distinguishing feature of the adenopathy is the universal involvement of

the glands. The cervical, occipital, submaxillary, and sublingual glands are

often all involved. Park found distinct adenopathy in the neck and under

the tongue in 60 per cent, of his cases. The affection may extend so as to

involve, as stated, the axillary and even the inguinal glands.

The diagnosis is made to rest largely upon this extensive implication of

the lymphatic glands, measles rarely showing any such affection. Scarlatina

shows it as a rule, but the swelling is confined almost exclusively to the glands

and interglandular tissues below the jaws. Scarlatina never, or almost never,

affects the cervical and post-cervical glands. Few observers would, however,

be prepared to go so far as Osborn, who claims as a pathognomonic feature of

rubella—one so constant in its occurrence, he says, that when observed there

can be no longer doubt—" an enlargement of the small glands just about the

edge of the hair on the postero-lateral sides of the neck." This feature was

never absent in any case which he saw.

Gastro-intestinal disturbance corresponds in severity rather with the fever

than with the eruption. It is usually absent or, if present, but trivial and

transitory. It is a rare case which shows the intensity of disturbance not

infrequently seen in measles and obser\'ed as a rule in the inception of scarla-

tina. The "
strawberry tongue

" of scarlet fever is never seen.

It is commonly said that rubella has neither complications nor sequelae.

This is true, however, only of the average or milder case, especially as

observed in private practice under favorable hygienic conditions. In hos-

pital and tenement-house practice complications are not so rare, though they

are by no means so common as in measles.

Bronchitis may become excessive. Edwards saw pneumonia three times,

Griffith twice in 150 cases. Stomatitis, intestinal catarrh, icterus, rheumatism,

various eruptions, including pemphigus, have been remarked in individual
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cases. Sequels of diphtheria, mumps, blepharitis, keratitis, and otitis, to be

found in the records, must be looked upon as accidental. The light disturb-

ance produced in the lungs is evidenced by the rarity of subsequent tubercu-

losis as compared with the history of measles.

Relapses and recurrences are very rare.

Diagnosis.—As a rule, the physician is summoned to distinguish the erup-
tion from that of measles. The eruption of this disease, as stated, appears

earlier, often without any previous disorder
;

is lighter in color—a rose not a

raspberry red
;
is more frequently discrete, or when confluent more diffiise, not

aggregated into patches; disappears completely without or with but slight

desquamation in one to three days. These features, in connection with the

more pronounced implication of the throat and the glandular aifections, suf-

ficiently distinguish the disease.

Rubella is distinguished from measles, the only affection with which it is

likely to be confounded, by the history or absence of a previous attack of

measles, by the existence of other cases, by its feebler contagiousness, longer

incubation, shorter invasion, hence earlier appearance of the eruption, absent

or but light or limited affection of the mucosae, more frequent and extensive

adenopathies, more trivial fever, and shorter -duration.

Rubella is distinguished from scarlatina by the history of the individual,

as stated above
; by the longer incubation—two to three weeks in rubella, one

day to one week in scarlet fever
; by the characteristic intense sore throat of

scarlet fever in contrast with the trivial catarrh of rubella
; by the violence

of the invasion of scarlatina—vomiting, hyperpyrexia, often delirium and

convulsions, in scarlet fever, all absent in rubella
; by the more universal

affection of glands in rubella, more intense inflammation and tumefaction of

the submaxillary glands only in scarlet fever
; by the appearance of the erup-

tion, first upon the face or universally in rubella, first on the chest and neck

with slower spread in scarlet fever
; by the disappearance of the eruption in

one to four days in rubella, in four to six days in scarlet fever
; by the disap-

pearance of symptoms with the appearance of the eruption in rubella, by the

persistence of symptoms during the eruption of scarlet fever
; by the straw-

berry tongue of scarlet fever, absent in rubella
; by the albuminuria and

affections of the kidney in scarlet fever, absent in rubella
; by the desquama-

tion, membranous in scarlet fever, absent or furfuraceous in rubella.

The roseola, adenopathies, and sore throat of syphilis could not, on account

of their persistence, be long mistaken for rubella, even in the absence of all

history of primary infection.

The diffuse erythemata of drug eruptions
—

antipyretics, copaiba, chloral,

etc.—have the history of their use, and are unattended by fever, sore throat,

or affections of the glands.

Prophylaxis.—Inasmuch as most people escape rubella, isolation of cases

in a separate room or story of the house is, when practicable, advisable.

The mortality is almost nil. In this regard the disease has, however, the

same history as measles. Bad surroundings may impart great gravity. Hos-
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pital and tenement-house practice furnislies a mortality of 3 to 10 jier cent.,

due almost wholly to complications, chief among which are capillary bron-

chitis and broncho-pneumonia.

Treatment, which is for the most part superfluous, does not differ, when

necessary, from that of measles.



SMALL-POX.

By JAMES T. WHITTAKER.

Synonyms and Definition.—Small-pox or pocks (pock, a bag or sac—i. e.

small sacs) ; Variola, from varus, a pimple, a term applied in ancient times to

many eruptions, first limited to small-pox in the epidemics of France and

Italy, 570 a. d. (Hirsch), first used by Constantinus Africanus, 1080 A. D.

(Curschfeld) ; German, Pocken, Blatter (blister) ; French, Petit v^role,
—is a

highly contagious, extremely dangerous, literally dreaded disease, characterized

by violent onset with severe chill, excruciating pain in the back and head, by
an eruption of papules, subsequently converted into vesicles and pustules, which

leave in drying disfiguring pits or scars, and by a fever which remits at the

period of papular efflorescence to increase in the stage of suppuration.

Small-pox has existed from time immemorial in India, where temples were

built and a goddess worshipped, and where, more to the purpose, the Brah-

mins practised inoculation in protection against it. Accounts of it in Africa

date also from the most remote antiquity, and the great susceptibility of the

negro race lends color to the view that the disease may have originated in

these lands. It was imported into China probably about 200 A. D. Galen

speaks of the prevalence of it in Rome, 160 A. d.
; Marius, of its invasion

of France and Italy, 570 a. d.
; Gregory of Tours, of its epidemic occurrence

in a large part of the south of Europe, 580 a. d.
;
and Rhazes wrote his famous

work concerning it in 900 A. D. Rhazes declared that while the disease had

received frequent mention in antiquity, up to his time " there had not appeared

either among the ancients or the moderns an accurate and satisfactory account

of it," and therefore he composed his discourse. Rhazes certainly saw small-

pox and described its most striking features, especially in distinction from

measles.

Small-pox entered England in 1241, Iceland in 1306, but did not reach

Germany and Sweden until toward the close of the fifteenth century. It was

imported to America first in the West Indies in 1507, exterminating whole

races of natives
;
next by Spanish troops into Mexico in 1520, where it carried

off three and a half millions of people. In the United States it reached Boston

from Europe in 1649, and, though decimating the ludians in every direction,

made but slow progress and limited ravage among the white races because of

the introduction of vaccination in 1799, the period of commencing Western

migration. Thus it did not reach Kansas until 1837 and California until

1850. Epidemics in South America, first in 1554, corresponded with the intro-
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duction of slaves from Africa. Certain islands of Polynesia remain as yet

exempt.

Siuall-pox has now only historic interest. It is on the road to extinction,

and may occur in our day in epidemic proportion only in uncivilized lands.

The most modern text-books of medicine, if they describe it at all, dispose of

it, as of the pest and other plagues of ancient times, in but few words. Small-

pox, as we see it, occurs in the modified form known as varioloid. Cases of

true variola become rarer and rarer every year. Since the general introduction

of vaccination small-pox has lost all its terrors for those who recognize its abso-

lute protection. In many parts of Europe small-pox patients are no longer

isolated in pest-houses, but are received into the general wards of hospitals,

other inmates being protected by, if necessary, fresh vaccination. The dread-

ful character of the disease in former times is evidenced in our day in no way
better than by the fear inspired, the panic created, by the knowledge of the

existence of a case in a community. Watson said of it—the disease may not be

studied without reference to the old masters—" The horrible aspect, disfig-

uring consequences, and fatal tendency are so strongly marked that its apiK?ar-

ance has always been watched with affright by mankind in general, and with

intense interest by the philosophic physician.".

The havoc which the disease has made in the past is apparent in the holo-

caust effected in Mexico and in the veritable slaughters in India. In the two

years as late as 1874-75 half a million people in the presidencies of Bombay
and Calcutta alone fell victims to small-pox. In 1865, 7000 natives died in

less than two months. It constituted 7 to 9 per cent, of the total mortality in

England in the seventeenth and eighteenth centuries, and nearly 9 per cent,

of that of the city of Berlin in 1783-87. In France during the whole of the

eighteenth century 3000 people died annually of small-pox. Whole races of

men were carried off in Brazil, one-third of the population in Iceland in 1707,

two-thirds of that in Greenland in 1734. It is computed of the century pre-

ceding vaccination that fifty, millions of people died in Europe of small-pox.

The human race was beaten down until men became resigned to the disease.

Macaulay called it the most terrible of all the ministers of death. The dan-

ger to life and disfiguration of the living, especially loss of sight, made it, to

a degree of which we can have now no conception, the most dreaded of all

diseases.
" There is no contagion so strong and sure as that of sraall-pox,"

Watson writes,
" and none that operates at so great a distance."

Etiology.—Susceptibility to small-pox is almost, though not quite, uni-

versal. The extent of immunity is difficult to establish in our day because

of the protection of vaccination, but it was recognized in ancient times that

certain individuals who came in close or repeated contact with the disease

remained exempt from attack. Three distinguished physicians, Morgagni,

Boerhaave, and Diemerbroeck, were said to have enjoyed this immunity, and

Diemerbroeck was so struck by it in his own person as to have been let! to

believe that the disease was but feebly contagions. The common English name

is said by one writer to have been derived from the fact that it attacks the
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small. This is true, but it is rather evidence of universal susceptibility.

Though it spares no age, small-pox is essentially a disease of childhood,
"
interrupted and postponed by vaccination." Of the newborn, one-third

died before their first, one-half before their fifth year of life (Werner).
Old synonyms of the disease (Kinderpocken, Barnkoppen) attest this fact.

Of 622 persons who died of small-pox in Kilmarnock in 1728-64, 508—
i. e. 92.2 per cent.—were five years of age and under

;
7 only were over ten

years of age, and the oldest was but twenty-six.

This exemption of maturity and age was, however, due, in some degree at

least, to immunity secured by former attack. Accurate statistics disclose the

fact that the disease occurs at all periods of life, even up to the advanced age
of sixty and seventy, and in proportions at these times which nearly correspond
to the number of people alive at this period of life.

Sucklings enjoy some immunity. Liability grows intense at the end of the

first year and continues up to forty, when it becomes less marked. Pregnancy
and the ])uerperium rather invite than repel the disease. It may certainly attack

the foetus in utero after the fourth month, and children have been born in

every stage of the disease. The greater liability of these periods is counter-

balanced in man by his more frequent exposure, so that sex shows no real

difference.

Allusion has been made to the frequency and severity of the disease in

negroes. This fact has been noticed not only in their own country, but in all

lands to which they have been carried. The more frequent disfiguration

among the colored race, which may be seen upon the streets, is due partly to

this cause, but chiefly to neglect of vaccination.

One attack confers immunity for the future, with occasional rare exceptions,

as does also one successful vaccination, with more frequent exceptions. The

lightest attack protects, as a rule, for life. This fact was proven by the

results of inoculation,
" the mother-progenitor of the beneficent vaccination."

A second attack, if it occur, is usually, but not always, milder. Louis XV. of

France survived an attack at the age of fourteen, but died of one at sixty-four.

Aitken quotes a case reported by Roupel of three attacks, a lady of M. Gnin-

net, who had it five times, a case by Matson of seven attacks, and one by

Baring, a surgeon attacked on every attendance upon a case.

The existence of other infections gives comparative immunity only during
their course. The chronic diseases of the heart, lungs, kidneys, etc. do not

diminish liability. It has been found to coexist with other infections—scarla-

tina, measles, and pertussis. Epidemics occur more frequently in the colder

seasons, partly because of the closer contact of people at this time, partly

because of the concentration of the contagium in less-ventilated rooms.

Boerhaave, who himself never contracted the disease, first established its

development by contagion.

The contagious principle of small-pox certainly exists in the skin, whence

it is disseminated about the body of the patient. Inoculation was formerly

practised wholly by the matter of the disease in the skin. It was the custom
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in China in the most ancient times to introduce the crusts of smali-pox matter

into the nose in tlie process of inoculation, and in India to rub the matter on

an abraded skin. The fact of infection of the foetus, which is undeniable,

proves that the poison exists in the blood. There is, however, no proof of the

existence of the poison in any of the various secretions or excretions of the

body. Experiments made upon man date altogether from ancient times.

These exjwriments with the secretions gave negative results. Doubt even had

been thrown upon the infectiousness of the blood until Zulzer succeeded in

communicating the disease to a monkey with the blood of a variolous

patient.

The contagious principle has singular tenacity of life. It sticks especially

to bedding and clothing, which, if kept secluded at a warm temperature, may
remain infectious for months and even years. The body and bedding of a patient

affected with small-pox is surrounded by the infectious matter as by a cloud or

halo. In a large, well-ventilated apartment the danger of infection on account

of dilution and diflfusion of the poison is much reduced. It is certain that the

disease has been contracted by an individual who has approached a patient no

nearer than three feet, and it is well established that the disease may be con-

veyed by third persons and by things. The contagion is given off from the

body at all periods of the disease, and also for some time after death, at least

up to decomposition, but not so long as to account for the cases recorded by
Dr. Franklin, when he relates that " several medical men who assisted in

London at the dissection of a mummy died of a malignant fever, which it was

supposed they caught from the dried and spiced Egyptian."
The contagious principle or cause of the disease has not yet been isolated,

the micro-organisms discovered being only those of pus. We have to remem-

ber in this connection that the same

statements were made for a long time

regarding erysipelas and influenza, whose

micro-organisms turned out to be quite

different or to have different properties

from those of pus. To speak only of

the latest studies, Weigert found in the

pustules (see Fig. 18) the streptococcus

pyogenes, which Garr6 ascribed to mixed

infection, and Guttmann found in cult-

ures from pustules the staphylococcus

pyogenes aureus and the staphylococcus

albus. V. Loeff claims to have devel-

oped in sterilized tul)es from fresh mat-

ter amoeboid proteids, and Pfeiffer claims

to have discovered as constantly pres-

ent in the exanthem of variola a parasite of the species protozoa, which

runs its whole course of development in the body of man or other mammal.

This parasite is a cell of round or oval form, 33 fi long by 24 fx broad, with-

Fio. 18.

Capillary of Skin, stuffed with Micrococci

(Zuelzer).
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out cilia or means of attachment or opening, and enveloped in a smooth mem-
brane. Motion is present only in its early amoeba-like stage, and reproduction
occurs in the budding of spores resembling micrococci. Pfeiffer found this

parasite in the small-pox of man as well as in genuine cow-pox, also in that

of the hog, cow, horse, pig, and goat. Vaccine matter, especially animal matter,

contains fully-developed protozoa as well as spores. Judgment is reserved as

to the relation to the disease of this parasite, which is studied best in hanging

drops. Smaller structures, proteids and amoebae, were found by V. der Loeff,

in great number and much variety of form, in matter from pustules as well as

from fresh animal matter examined in hanging drops. Colored with fuchsin,

they may be studied also in cover-glass preparations. Garr6 thinks he discovered

the cause of failure of detection of characteristic micro-organisms in the blood

in the fact that investigations had been made at too late a period of the disease.

Bowen states that he discovered nodules of reticular structure, with subse-

quent surface pits like those of the skin, in the internal organs
—

liver, kidneys,

lungs, and testes—but without a trace of any organisms. Weigert made the

same observations, and Chiari found similar forms in the testes. B6rard long

ago pointed out an orchitis, and more rarely an oophoritis, as complications of

small-pox. Protopopoff examined this lesion microscopically, and discovered

in it three zones—a central total necrosis, a middle zone with small-cell infil-

tration, and a peripheric zone with exudation. He hoped to be able to isolate

the variolous principle in these studies. He examined 6 cases in boys and

made cultures in glycerin agar, finding in all 6 cases a streptococcus whose

macroscopic and microscopic appearance resembled that of the streptococcus

pyogenes. Bowen, Garr6, and Hlava reached the same conclusion. Inocula-

tion of this streptococcus in animals showed in the case of rabbits that it

possessed no pathogenic properties
—an additional confirmation of the view of

Koch and Schultze that our present methods will not suffice to discover the

virus of variola.

The contagious principle or cause of the disease is disseminated, as stated,

from the surface, not from the secretions, throughout its whole course, includ-

ing the period of incubation, also for some time after death, in greatest inten-

sity with the maturation of the vesicles, so that infection is brought about

both by direct and indirect contact, and the contagion may remain active,

more especially in clothing, bedding, etc., as stated, for a long time.

Proof of the transference of the disease during incubation was offered

by Schaper in the case of an individual who had particles of skin engrafted

upon an ulcer. The particles were taken from the amputated arm of a man

during an unsuspected period of incubation of small-pox. The patient who

received the grafts was attacked by variola on the sixth day after the

operation.

Course of the Disease.—The period of incubation varies from ten to

fourteen days. The fact that the disease occurs at such intervals and

announces itself with such marked symptoms renders observation of this

period easier in small-pox than in almost any other disease. It is usually
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easy to fix the exact period of incubation of a case by recall of the exact

moment of exposure. To be of value in fixing this period the exposure
must have occurred, of course, but once and for a very short time. Exact
results acquired in this way fix the period of incubation for ordinary

exposure at from ten to fourteen days. Thus, Barensprung saw seven cases

all infected from the same source on the same day. In every one of them
the outbreak occurred between the thirteenth and fourteenth day : some
of them had been vaccinated and some had not. The introduction of the

poison directly into the blood is followed by symptoms sooner, as the period
of incubation after inoculation is but six to seven days. There is during
this period, as a rule, no disturbance in the general health. The individual is

unconscious of the fact that he has become the victim of a loathsome disease.

In very exceptional cases there has been noticed malaise, a sense of languor,
and sometimes pharyngeal catarrh. But Curschmann, with the most pains-

taking investigations, could discover these signs in but 11 of 1000 cases—i. e.

less than 1 per cent. The character of the symptoms which may show them-

selves in the incubation has no prognostic value.

Invasion is ushered in by a chill, which is, as a rule, violent, with rise of

temperature to 103°-104° F. on the first day. Prostration may be pronounced
from the start. The patient is put to bed, or if on his feet staggers as if

drunk. Anorexia, vomiting, jactitation, insomnia, and severe headache set in

at once. Above all other signs, pain in the loins assumes prominence. It

accompanies the fever from the start, and subsides only with its fall at the

appearance of the eruption on the third day. Persistent pain in the buck

(sacrum), peculiar in its intensity, constitutes the most characteristic symptom
of this stage ; unfortunately, it is present in but little more than one-half

of all cases.

The initial stage of invasion—i, e. the period from the chill to the outbreak

of the eruption
—

lasts, as stated, three days. If there be any variatfon from

this duration, the stage is rather shorter than longer. It may be ver>' much

longer in the most grave form, known as variola haemorrhagica or purpura
variolosa. The chill which announces the invasion has been characterize<l as

violent. In this regard small-pox associates itself with malaria, pneumonia,
and meningitis (epidemic). There may be, however, every variety of inten-

sity of rigor, or the single severe shock, which is marked by a chill, may dis-

tribute itself over a longer time in several or a succession of chills of lighter

intensity. The temperature, which reaches, as a rule, 103°-104° F. on the

evening of the first day, may continue to rise to reach 106° or even 107° F.

by the time of the appearance of the eruption. The pulse, which runs up to

100-120, in women 130-140, and in children 150-160, usually corresponds

pretty closely with the temperature. Respiration increases in ratio more fre-

quently than the pulse
—to such degree in some cases as to constitute dyspnoea,

probably from direct action upon the respiratory centres. Gastric distress is

usually a prominent feature in the onset of small-pox. Vomiting may be so

severe, especially in grave or heemorrhagic forms, as to constitute a very
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serious symptom. Constipation is the rule, though diarrhoea is not infrequent
in childhood.

All these symptoms indicate the onset of a grave infectious disease. There

is, however, in no one of them anything especially or absolutely characteristic.

Stress must be laid now upon the two symptoms w4iich early assume promi-

nence, and which more distinctly bespeak the character of the disease. The

most frequent, if not the most distinctive, of these signs is headache, which
is,

as a rule, present from the start. It sets in with the chill or occurs in a few

hours in the course of the subsequent fever. It distinguishes itself not only

by its frequency, but by its severity. It persists also throughout the whole

period of invasion, to become milder only with the outbreak of the eruption.

The physiognomy of the patient, the flushed, bloated face, bounding vessels

in the neck, suffused conjunctivae, expression of pain, make the headache

manifest.

Pain in the loins is common to all acute infections, and assumes promi-
nence in correspondence with the gravity of the disease. With the first

records of small-pox the oldest writers laid stress upon pain in the back.

Rhazes certainly appreciated the import of pain in the back. Thus :

" I have

found the peculiar symptoms of the small-pox to be a continued fever, pain

in the throat, and in the beginning of the fever pain in the back." Again :

" If a person has a pain in the back without any other symptoms of the dis-

ease, .... he is going to have the small-pox, and, in short, there is no more

characteristic symptom of the small-pox than pain in the back with fever, so

that when you see this pain .... you may be sure that the small-pox is

about to appear rather than the measles, for the measles are not attended with

pain in the back." Always severe, it is milder in the lighter cases, as in vari-

oloid, and assumes especial intensity, to become at times excessive in severity,

in the worst, heemorrhagic, cases. Excruciating pain in the back, with haemor-

rhage free or subcutaneous, should at once excite suspicion of haemorrhagic

small-pox. It usually sets in early, persists, and like the headache remains

up to the period of eruption. It is, however, not so universally present as

the pain in the head.

Severe symptoms on the part of the nervous system belong to bad cases,

and occur with especial frequency in childhood. The disease is sometimes

announced by convulsions, attacks of syncope, and occasionally by coma.

Adults as well as children may actually succumb to the force of the initial

shock, though fulminant forms are not so common in small-pox as in scarlet

fever.

Evidence of infection of the mucous membranes shows itself early. There

may be sometimes seen spots upon the fauces, especially upon the soft palate.

Coryza with photophobia and epiphora may be so marked as to simulate

measles. Bronchitis is not so frequent.

Inasmuch as the eruption proper does not appear until the third day,

especial value is attached to two rashes of earlier occurrence in certain cases or

in certain epidemics. One is petechial, the other erythematous.



268 SMALI^POX.

Petechise may api)ear on the second day in the form of a fine macular or

spotted eruption in the space known as
" Simon's triangle," whose base is at

the umbilicus, apex at the knees. It may occur elsewhere, especially in the

space under the axillae. The erythematous eruption has its favorite spot on

the sides and inner surfaces of the legs from the ankles up, sometimes in

women about the nipples. This eruption indicates a mild case of the disease,

whereas petechiee have no such prognostic value.

Petechias should never be mistaken for the true hsemorrhagic eruption,

which may stamp the disease from the start or occur at any period later.

Both these eruptions disappear, as a rule, in twelve to twenty-four hours.

They may last longer, and they may, especially the petechias, leave behind

them slight brownish discolorations.

The older writers, more familiar with the symptomatology of small-pox,

admitted the possibility of termination of the disease at this stage. These are

the cases of lightest possible infection, either by reason of natural insuscepti-

bility or acquired immunity, as by inoculation or vaccination. These are

the cases of so-called " variola sine eruptione." Absolute proof of the cha-

racter of the infection is oflPered in the universally quoted cases—one is enough
for proof

—of the birth of a foetus in any stage of eruption from a mother who

showed signs only of the stage of invasion. Additional evidence is offered in

the fatal haemorrhagic form which steps in to shut out the true eruption.

Subsequent eruption is final proof.

The distinctive feature of small-pox is the true eruption. The symptoms
hitherto described, the severity of the chill, the rapid and profound prostration,

the vomiting, the pain in the head and back, should excite the suspicion of the

development of the disease
;
and these symptoms present themselves in the

nature of almost absolute evidence in the presence of an epidemic. They may,

however, any or all of them, be present in many of the grave acute affections.

Occurring in an isolated and individual case, they could not in their ensemble

be relied upon to declare the diagnosis of small-pox. The initial rashes fur-

nish more convincing proof. This fact is not so true of the erythematous as

of the petechial form. Erythema is too often an index of mere reflex disturb-

ance. Petechial eruption, or that particular petechial eruption which early in

the history of disease shows itself in, and is confined to, the base of the abdo-

men and the inner aspects of the thighs (Simon's triangle), is surer testimony.

Diagnoses have been made upon these symptoms alone, and cases have been

recorded where the disease, as stated, cut itself short at this period, and sul)-

sequeut exemption was secured. Petechias elsewhere furnish no necessar}- evi-

dence of small-pox. These eruptions, both the erythematous and the petechial,

are oft«n entirely absent. They occur only in certain individuals and in certain

epidemics. When present they are oft^n overlooked. The nature of the dis-

ease is therefore only finally and fully declared by the true eruption which

shows itself on the third day of the disease.

The eruption of small-jx»x is peculiar. It differs from that of all the acute

infections. While it may show resemblance at first to the eruption of other
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diseases, it soon assumes changes which distinguish it. The eruption of small-

pox runs through successive phases of development. It is at first papular,
then vesicular, then pustular. The pustules dry to form crusts, which fall

to leave most characteristic scars. These phases of development may be simu-

lated to some extent by varicella or by syphilis, but there is always something
in the character, conduct, or course of the eruption over the body which enables

even the superficial observer to separate them as a rule.

In its very first appearance the eruption is purely macular—that is, not ele-

vated above the surface. In the course of the very first day, however, so intense

is the inflammation, the macule is thickened to become a papule, so that, as a

rule, with its first recoguition it seems lifted above the general surface. It

shows itself first on the face and scalp, where it is unfortunately always worst;

over the forehead and temples, then upon the sides of the nose, about the lips,

over the chin, and spreads thence downward in quite regular progression over

the body. Surfaces rendered hyperaemic, as by poultices or mustard plasters,

show more profuse eruption. The hands and fingers furnish the next most

favored surfaces. The eruption disappears upon pressure, yielding to palpation

a sense of hardness as of shot under the skin. By the end of the first day,

as stated, it becomes elevated, and by the third day is distinctly papular. It

is always discrete at first. By the sixth day the papules contain fluid
; they

become vesicles and protrude like half peas. These vesicles are peculiar in

showing later a central depression or umbilicus, which is most marked just

before the vesicles change into pustules. The depression is explained in this

way : The vesicle is not a single sac. It is reticulated— i. e. many-celled
—in

structure, so that puncture evacuates only part of its contents, and the bands

which form the reticula hold down the surface more firmly at one point,

perhaps the site of a hair-follicle, sweat-gland, or firmer strip of connective

tissue. Effusion takes place between the upper and lower layers of the epider-

mis with the dissolution of these bands. In three days more the umbilicus

disappears, the vesicle becomes a pustule, which is full, round, and large ;
the

half becomes a whole pea. With the coalescence of pustules dividing walls

are broken down, dissolved, and eroded. The eruption becomes conflueut.

The contents of the pustules now escape, and, becoming inspissated and decom-

posed, cause the peculiarly repulsive appearance and odor of a small-pox

patient. Desiccation of unliberated pus to form crusts begins in three days
more. In this process the more fluid central portions evaporate first, to repro-

duce the umbilicus. The crusts fall in about fifteen days, leaving scars or pits

the result of necrosis of epidermic cells. Hypersemic at first, the scars grow

gradually lighter in color and more contracted in circumference than the sur-

rounding skin, until finally they remain as disfiguring white spots with radiat-

ing lines for years in childhood or for life in adults. A peculiar deformity

ensues at times about the alse of the nose, with notching of the free borders,

and distortions as from extensive burns are occasionally seen about the

face. Every possible lesion of the eye up to complete blindness and destruc-

tion of the globe is also seen. A stroll upon the streets in pre-vaccination
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days, when these accidents were to be observed at every step, would, were it

possible, do more to dissipate the folly of the opponents of vaccination than

mortuary statistics. These " anti-vaccinationists
"
are not as wise as the pirates

who knew that dead men tell no tales.

The greater or less abundance of the eruption distinguishes certain forms

of small-pox. Where the pustules stand apart the attack is known as discrete,

where they coalesce, as confluent. There is in no case coalescence at the start.

The confluent form is the result of such abundant eruption as in the growth of

vesicles to more than cover the skin. Vesicles break into each other as their

surfaces extend. The disease distinguishes itself in modified form by show-

ing the eruption always discrete—i. e. less abundant. It may be so much fur-

ther modified as to disturb the regular course of other features of the disease.

This modification is observed more especially in cases of partial immunity
secured by previous attack or vaccination, and this much-modified form is

known as varioloid.

In the very gravest form of the disease, a form which is fatal from the

start, the eruption distinguishes itself by its absolute absence. The peculiar

eruption of small-pox is substituted by haemorrhage, to constitute tlie variety

known as purpura variolosa. Quantitative varieties exist, therefore, in modi-

fied (varioloid), discrete, and confluent forms, and qualitative in hsemorrhagic

forms.

Returning now to the more detailed study of the eruption, it is observed

that it appears first on the uppermost part of the body, on the scalp, about the

roots of the hair, on the forehead. The hair conceals it, so that, as a rule, the

eruption is seen first on the forehead. It passes down thence over the face in

regular progression, invades next the neck and upper extremities, then the

chest and trunk, and lastly the lower extremities. Aitken declares that it

appears in these different parts of the body in successive crops, the first upon
the face, the second upon the neck and upper extremities, the third ujwn the

trunk and lower extremities, and that there is something of an interval in the

outbreak of these eruptions. A distinctive feature of the disease is the reg-

ularity of its march, so that while it is pustular uf)on the face it may be only

vesicular on the trunk, and at the end of the papular stage on the lower

extremities. There is observed also regular progress in the stage of the erup-

tion, so that papules, vesicles, and pustules are not to be found interminglejd

on the same parts of the body. The eruption, of whatever form, is always

less marked upon the body than the face. As the papules develop they

become more and more conical, to finally show at their extreme apices a clear

opaline fluid, which gradually invades the substance of the papule to convert

it into a vesicle. The reticulated structure of the vesicle accounts for the fact

that when punctured it doe« not collapse, but allows to exude from its interior

only a small quantity of its contents. The vesicle is, as stated, many-celled.

(See Fig. 19.) The walls of these cells are composed in part of sweat-

glands or hair-follicles—structures which resist the erosive action of pus
or of the iwison of the disease, so that, while the vesicle expands in every
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direction, it is held down by these firmer tissues. This fact accounts, as

stated, for the central or eccentric depression which is regarded as such a

characteristic feature of small-pox. It must be said, however, that many
vesicles and pustules which show no umbilication or depression may always
be encountered. It must be further admitted that this same central depres-

Section of Variolous Lesion of the Skin: a, outer layer of epidermis ; h, middle layer; c, cylindrical cells

of the rete Malpighli resting Immediately upon the papillae ; d, reticulated cavity of the pock, con-

taining pus-corpuscles, with the epithelial framework ; e, purulent infiltration of the middle layer of

the epidermis (Curschmann).

sion is also occasionally, but by no means so commonly, seen in the vesi-

cles of varicella and syphilis. So soon as the vesicle has become thor-

oughly distended it loses its clarity, to become more and more turbid and

opaque
—that is, the number of pus-corpuscles increases. The inflamma-

tion has become now so extensive as to have affected subjacent structures,

so that the base of the pustule becomes dark and the pustule itself seems

surrounded by a halo. The whole skin is now infiltrated and thickened, and

where the eruption is abundant, as upon the face, the eyes and ears are swollen

to closure, the face bloated to distortion. The distension may be so great,

especially in unyielding structures, as to give rise to extreme pain. Pain is

felt more especially in the fingers, where the eruption is always so abundant,

even in pronounced discrete forms of the disease, as to show some degree of

confluence. The pain of this distension about the fingers may be so great as

to overshadow all other subjective sensations and require es])ecial treatment in

its relief. One may only realize the severity of the pain in the fingers by

recalling the amount of suffering which is occasioned by a single paronychia.

In small-pox there are paronychiae upon every finger. The old writers speak

of the oedemato-phlegmonous inflammation of the extremities. A few pustules
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in the eye may destroy the sight. Van Swieten records a case where a single

pustule on the prepuce produced a painful phimosis and dysuria.

Curschmann claims that the more abundant eruption observed under heat

or moisture, under poultices, plasters, etc., shows itself only when these appli-

cations are made before infection or in the stage of incubation. When he

produced hypersemia later, as in the initial stage, with mustard plasters,

iodine, etc., the eruption was not thicker here than elsewhere. In one case in

his experience an individual presented himself with long lines of eczema, the

result of numerous scratchings of the skin for relief of the irritation of pediculi.

The eruption when it occurred showed itself in these lines and seemed studded

with pustules like strings of pearls.

The eruption of small-pox does not confine itself to the outside skin, but

appears also on the inside skin, the mucous membrane of the mouth, pharynx,
and sometimes deeper structures. It may be nearly always discoverer! in the

fauces, over the palate and tonsils, and sometimes on the inner surfaces of the

lips and cheeks. Occasionally it invades the larynx, to alter or abolish the

It may show also deeper lesion than hyperaemia and swelling of thevoice.

mucous membrane. Ulcers may form in the larynx, with affection of the

cartilage, perichondritis, and oedema of the glottis. In a bad case the tongue,

which seldom shows any sign of eruption, is swollen to such extent as to pro-

trude from the mouth, and in confluent cases salivation may be profuse. The

affection may also extend from the throat to the nose, which it may block from

behind, and subsequently involve the Eustachian tubes and middle ear. Mu-

cosae of other parts of the body are rarely invaded.

Fig. 20.

Temperature-chart of Case of Variola (Wunderlich).

The course of the temperature in variola is characteristic. (See Fig. 20.)

The fever reaches its height, as stated, with the period of eruption. As soon as

the eruption has covered the body the temperature begins to subside, and falls

often nearly to the normal grade within thirty-six hours. With the subsidence

of the temjwrature the pain in the back, the nau.sea, and vomiting disappear,

and the patient seems on the road to recover}-. As soon, however, as the vesi-

cles bet!ome converted into pustules, alwut the sixth or ninth day of the disease,

the fever is renewe<l, sometimes with shivering fits, always with a rise of tem-

perature to 102° or 103° F., but rarely to the elevations reached during the

stage of invasion. This is the secondary fever, the fever of suppuration, caused
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entirely by the micro-organisms of pus. Strictly speaking, it does not belong
to the small-pox process. It is only a secondary eifect, but is none the less cha-

racteristic of the course of the disease. With the stage of desiccation the fever

again gradually subsides, to terminate by lysis in the course of the subsequent
week. This subsidence, however, may be at any time interrupted and the fever

aggravated by complications.

In confluent small-pox the eruption is more abundant from the start. It

shows itself, instead of in distinct maculae or papules, as a more profuse red-

ness from coalescence. Sometimes the sense of hardness or unevenness of the

surface may not be recognized on account of the more uniform elevation of the

whole surface. The individual papules are always smaller than in the discrete

form, but they are much more abundant. The stage of vesiculation is repre-
sented by an accumulation of a more or less milky fluid over flat surfaces,

often in irregular or zigzag shapes. The swelling is greater, as is also the

corresponding deformity at the period of suppuration. The eyes and the ears

are swollen, the face is enormously bloated. The scalp is lifted from the head,
and the face has the appearance as if covered with a mask or heavily coated

with coarse sand {pergamence speeiem visu horrendam (cutis faciei) exhibet)

(Morton). With the rupture of this parchment-like coat masses of decom-

posing fluid ooze out to stream down over the face and make of the patient an

object so loathsome as to be repulsive even to intimate relatives.

Chief among the varieties of small-pox are the abortive and hsemorrhagic
forms. The abortive is that variety in which the course of the disease is

altered from the start. The period of incubation is sometimes shortened, the

invasion may be brief, the eruption changed in various ways, the duration cut

short. This form is best described under the rather unfortunate denomination

of "
varioloid."

Haemorrhage may occur in the course of small-pox in no less than four dis-

tinct varieties. Blood is not unfrequently efliised in the vesicles or pustules
of patients who do not remain recumbent, who leave the bed and get up too

soon in the period of convalescence. In these cases the haemorrhage is con-

fined almost exclusively to the lower extremities, and shows itself as petechiae

or purpura, not unlike the common form of this aflection. Such haemorrhage
is purely local, due to escape of blood through paretic vessels. It speedily
subsides by absorption with rest in bed

;
it has no prognostic gravity.

Reference has already been made to that petechial eruption which occurs

as an initial rash on the lower surfaces of the abdomen and inner aspect of the

thighs. This eruption has also a haemorrhagic foundation. It is of diagnos-
tic value, but, as stated, has no prognostic significance.

Aside from these eruptions, blood may be poured out into the true erup-
tions of small-pox at any part of the course of the disease. This accident

occurs most frequently in cases debilitated by previous disease or bad sur-

roundings, but sometimes, fortunately exceptionally, under totally unaccount-

able circumstances. The blood is eff\ised at times into the papules, more fre-

quently into vesicles, at the period of full maturation—i. e. at the height of
Vol. I.—18
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the disease. The clear serum becomes turbid, sero-sanguinolent, and finally

the vesicle is filled with blood. Sheets of blood, diffuse and black, fill the

interior of confluent vesicles and pustules, and blood appears under the skin

as livid patches, vibices, and ecchymoses in various parts of the body, to con-

stitute what is called haemorrhagic small-pox, black small-pox,
"
variola

nigra." With this effusion of blood there is a corresponding collapse. Free

haemorrhages
—

metrorrhagia, hsematuria, enterorrhagia, least frequently haema-

temesis—may occur also from the various mucous surfaces, under which the

patient rapidly succumbs. Should he survive the prostration caused by the

haemorrhage itself, he may have to face other and worse dangers. Diphther-

itic deposits form in the pharynx, a scorbutic condition of the gums develops,

or nephritis ensues and the patient may perish from uraemia. Recovery from

this condition is rare
;
convalescence is slow and tedious.

Last among the haemorrhagic eruptions remains to be described that par-

ticular variety in which the haemorrhage assumes prominence over all olher

signs. This variety presents such distinctive features, so different from all

other forms of small-pox, as to have led competent observers to consider it a

special malady. The fact that the disease, in any of its forms, may be com-

municated from this form, and that the body remains infectious also after

death, establishes its true nature. That this haemorrhagic form may be dis-

tinguished from those just described, especially from the variola haemorrhagica

pustulosa, it has been given the separate name of "purpura variolosa"—a

term which fixes in the foreground the haemorrhagic character which literally

dominates the disease. In this variety of small-pox the initial rash and the

true eruption are alike wanting. Although this is the fulminant form of

small-pox, it does not necessarily commence with violent signs. It attacks,

by preference, the }'oung, healthy, and strong, but does not spare the weak and

debilitated. Drinkers and pregnant and parturient women are among its

preferred victims.

The disease begins in the ordinary way—with chill, vomiting, and rapid

prostration. The stage of invasion (if it differ in any way from the ortlinary

cases of small-pox) is distinguished by the severity of pain in the back.

In the experience of the author patients have complained of excruciating pain

in the back Avhen there was no other symptom, not even fever. Another dis-

tinctive feature is the rapidity of appearance of haemorrhage. Should the dis-

ease occur during menstruation, metrorrhagia ensues, and the nature of the

disease may be thus overlooked, as the pain and the hsemorrhage may be both

connected with menstruation. Haemorrhage now shows itself under the skin—
first ujK)n the trunk, later upon the extremities, but never \\ym\ the face. The

surface assumes a blood-red hue, like that of scarlet fever, and in this redness

points and patches of blood ap]>ear. The eruption is usually petechial upon

the extremities and confluent as irregular ecchymotic patches on the chest and

trunk. The face is swollen, the eyes suffused and sunken and surrounded

with black rings. The tongue is thick and heavily coate<l. The breath is

exceedingly foetid. There may be elevation of temperature ;
sometimes there
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is no fever, and often the temperature is subnormal. The tendency is steadily

downward, and death occurs by the end of the first week. Fortunately, this

form occurs in but 5 per cent, of cases.

A peculiar subvariety or disposition of eruption is that described by Mar-
son as "

corymbose." In these cases the eruption shows itself in patches or

clusters the size of the hand, as thickly set as possible, while the surrounding
skin remains often entirely free. The patches are often symmetrically distrib-

uted upon the extremities. The variety is very rare, but, contrary to what

might be expected, is very dangerous. Marson found that the appearance of

but a single cluster gave gravity to the attack, and rendered it much more
liable to complications and greatly protracted convalescence. The mortality
was over 40 per cent. Other singularities are verrucose, pemphigose, or mil-

iary eruptions. They are, however, more commonly met with in varioloid.

Varioloid is a misnomer, for the affection is not like variola
;

it is variola

itself. Varioloid does not stand in the same relation to variola as typhoid to

typhus fever
;
varioloid is variola in modified form—is, in fact, the lightest

form of small-pox. The disease occurs in this form on account of natural

insusceptibility, on account of previous attack, formerly on account of inocu-

lation
;
but the great majority of cases seen in our day are due to incomplete

protection from vaccination. The immunity secured by vaccination has run

out, and the severity of the attack will, to a certain extent, depend upon the

remaining degree of protection. A case of unmodified variola in our day is

a rarity ;
that modified or mitigated variola known as varioloid is still fre-

quently seen. A knowledge of the nature of varioloid and its differences

from other simulating affections is necessary, that the disease be recognized
at once in protection of others. From what has been stated it is needless to

add that varioloid, mild as it may be in itself, may transmit true variola in

any, even its most fulminant, form. Most of the cases encountered in our

day are so mild that the question of diagnosis concerns differentiation of

varioloid from varicella as much as the recognition of variola itself.

As already stated, small-pox is a very uniform disease. In modified form,

however, it presents many irregularities. Varioloid distinguishes itself by
abnormalities in every stage of the disease. As most of the cases are due to

incomplete protection by vaccination, the various irregularities are mentioned

by Morrow when he says that "
vaccination denaturalizes small-pox, deranges

the original order of the disease, and effaces its most distinctive features."

It is generally assumed that the modification of symptoms is apparent in

the initial stage of the disease. This view, however, is by no means correct.

The disease begins with its usual train of symptoms, and as a rule with its

original violence. The difference concerns duration rather than degree. The
initial stage is often cut short a day or two, so that the eruption may appear by
the end of the first or second day. The various initial eruptions occur also

in varioloid—the petechial as an exception, the erythematous as a rule. It is a

common observation that a pronounced erythematous eruption or scarlatini-

form rash betokens varioloid rather than variola. Curschmann declares that
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we may predict, in spite of the severe depression of the general system, that

the form of the disease, if erythematous, will be mild, while peteehiae will

nearly always he followed by variola vera, which is not infrequently conflu-

ent. For what comfort it may bring, the author may state that the three cases

of petechial eruptions in Simon's triangle which have occurred iu his expe-
rience have preceded, without exception, mild, abortive attacks of the disease.

With regard to the real eruption, varioloid presents the greatest variations.

It may begin on tlie scalp, forehead, and temples, as in an ordinary case, and

progress in regular or irregular course. It may, on the other hand, show

itself first on the neck and chest or elsewhere over the trunk, to appear later

on the extremities or face. As a rule it is much less abundant, so that it is

nearly always discrete. There are, however, exceptions to this rule, and

marked cases may show isolated patches of confluence on the face and hands.

On its first appearance the eruption differs in no way from that of the more

pronounced form of the disease. It comes out in spots, which are elevated

into papules in the course of the first day. The papules slowly show fluid at

their accuminated apices, and become thus entirely converted into vesicles as

before. Here, now, the change is usually observed : the eruption usually

stops at this stage, and the vesicles, which may have become umbilicated,

begin to dry up and disappear. They may fill out as in the course of severer

forms
;
their contents may become turbid and opaque, and the vesicle may be

transformed into a pustule, but it is plain to see that the force of the disease

is spent. Certain pustules may rupture, but the process is limited, and the

secondary fever of suppuration is reduced or is entirely absent. In conse-

quence of the fact that pustulation does occur in places with erosion and

destruction of tissue, pits may be left, but they are few and far between as

compared with the lesions of ordinary small-pox.

The disturbance of the general progress of the disease is marked also by

irregularity. It is more common to find pustules and vesicles or vesicles and

papules in a closer proximity in varioloid than in variola. Moreover, the

eruption does not last so long. Desiccation begins on the fifth or seventh day,

and most of the papules dry up into crusts without rupture. These crusts, as

a rule, leave only pigmented traces without scars. There is often also dispro-

portion between the severity of the fever and the eruption. There may be

high fever in the presence of but ten or twenty vesicles or pustules over the

body, or, per contra, the eruption may be almost, or in places entirely, con-

fluent, with but little elevation of temperature. It is plain to see that vac-

cination has at every point put a muzzle upon the disease.

The various transformations of vesicles and papules which may occur dur-

ing the process of modification or abortion may convert vesicles or pustules

into warty maases or bullae, or ruptured vesicles may fill with air to constitute

varieties known as variola verrucosa, pemphigosa, miliaris, ventosa, or cellulosa,

etc. So of the various affections of the mucous membrane. While they may
be present, or in individual cases more or less pronounced, in initial stages

they rarely assume prominence or give rise to serious complications.
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Complications which occur in the course of small-pox do not difiPer much
from those of equally grave acute infections. Sufficient mention has already-

been made of the lighter affections of the pharynx and larynx. It remains to

be said that gangrenous processes, oedema of the glottis, and perichondritis

occur in exceptional cases. Stenosis from either of these causes may necessi-

tate intubation or tracheotomy.

Bronchitis belongs to variola as to most of the exanthemata. It is very
liable to extend in childhood, to infect the finer bronchial tubes, and to result

in broncho-pneumonia. Pleurisy is by no means so common, but is by no

means rare. Pericarditis, endocarditis, endometritis, meningitis, are not uncom-

mon complications in grave cases. Affections of the joints, arthritis, pyaemia,

septicaemia are much more frequent.

Small-pox occasionally affects the eye. Conjunctivitis, keratitis, affections

of the lids, are the most common lesions. Disease of the choroid and retina

occurs in exceptional cases. Panophthalmitis, with destruction of the globe,

was not uncommon in ancient times. Ocular complications in our day are

neither frequent nor severe. In all his remarkable experience Hebra saw

them in only 1 per cent, of 5000 cases of small-pox.

By extension of the inflammation of the fauces and pharynx the middle

ear may be attacked, to result in otitis or otorrhoea, with subsequent ankylosis
of bones and deafness. Phlegmonous inflammations, gangrene of the skin,

and furunculosis occur frequently in confluent cases
;
and local and diffused

inflammation of the brain and cord, paralysis, and bed-sores may nearly com-

plete the possible complications.
'

Diagnosis.—The diagnosis of the disease rests upon the following points :

the possible existence of other cases, the history of sufficiently recent protec-

tion by vaccination. The mere existence of a scar is no evidence of protec-

tion. The worst case of purpura variola encountered in the experience of the

author had three well-marked cicatrices upon the arm as evidence of previous

vaccination. Then it is observed that the illness sets in suddenly, and is

usually severe from the start. Strong men stagger as if drunk. The tem-

perature rises rapidly. Pain in the back is peculiar in its intensity ;
initial

eruptions may be characteristic. The true eruption appears upon the third

day after the initial chill. It is maculated, not punctate like that of scarla-

tina, but darker than the scarlet of scarlatina and lighter than the dusky hue

of measles. It is seen first upon the scalp and upper part of the face, spread-

ing downward regularly and rapidly ;
it does not spare the nose or region of

the mouth. It yields a peculiar feeling of hardness as of shot under the skin.

Elevation into papules occurs during the first day. The diagnosis becomes

nearly certain when the papules by the third day change into vesicles, some

of which subsequently become umbilicated.

Small-pox is one of the most grave of the acute infections which survives

from the pre-sanitary period of civilization. We see it, for the most part, as

a mere relic or rudiment of its former self. There is lacking with us that ele-

ment of multitudinous infection which gives volume and virulence to the
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disease. Nevertheless, even in its modified form, it preserves its character as

a grave infection, and it may hence be confounded with any of the infections

of efjual gravity, especially any of those that are attended with an eruption.

Disregarding the eruption for the present, because not present at the start,

mistakes have thus arisen in connection with meningitis, pneumonia, and

typhus fever. Meningitis, especially the cerebro-spinal form, pneumonia,

and typhus fever begin, like small-pox, in the midst of health, with violent

chill, rise of temperature, and rapid prostration. Gastric symptoms, vomiting

or nervous shock, especially in children, and convulsions, may announce the

onset of any of these infections. In the absence of an epidemic or the history

of exposure, in the absence also of adequate protection by vaccination, the

diagnosis must sometimes be held in abeyance for twenty-four or forty-eight

hours until distinctive signs of one or the other of these diseases are manifest.

Meningitis distinguishes itself by hypersesthesia, opisthotonos, and herpes, as

well as by its irregular temperature curve. Pneumonia is early characterized

by pain in the side, cough with glutinous and rusty sputum, and increase of

respiration out of proportion to the pulse. The diseases which are, however,

most frequently confounded with small-pox are those which are attended with

an eruption, and chief among these is typhus fever. Typhus fever has, how-

ever, a history of importation which may be traced or prevalence which may
be known. It begins often, like small-pox, suddenly, with a severe chill in

the midst of health, and shows an eruption on the third day. The eruption

of typhus, however, appears first upon the body, chest, and abdomen in the

form of maculse which soon become j^etechial. The eruption of small-pox

appears first upon the scalp and forehead, and progresses over the face before

it appears u^wn the body. It shows itself in the form of maculae, which

soon become papular, vesicular, etc. The petechia which may occur in small-

pox occur on the legs or thighs or in the course of a hseraorrhagic form.

Vesicles, especially umbilicated vesicles, are never seen in typhus fever.

There is also characteristic difference in temperature, which subsides with

the appearance of the eruption in small-pox, but persists unaffected for sev-

eral days or as long as a week in typhus fever.

Confusion with typhoid fever is less pardonable. Typhoid fever begins

insidiously, requiring the time of a week to reach the temperature attained

by small-pox in a day or two. The cloud about the brain which belongs both

to typhoid and typhus fever from the start is not present in small-jwx until the

last stages of the disease. Typhoid fever shows abdominal symptoms, roseola

on the seventh to tenth day, meteorism, gurgling, diarrhoea, etc., absent in

small-pox.

A light case of small-pox may be regarde<l as measles, and a bad case of

measles as small-])ox. Consequently, the separation of small-jiox from measles

is the most frequent problem submitted to the practitioner. The future of the

case, the safety of the community, the reputation of the physician, depend upon

the proper solution of this problem. Here, too, help may be had by a know-

ledge of the history of the case as to the existence or absence of an attack of
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measles or small-pox, the period of the last successful vaccination, the prev-
alence of either disease in the community. As for measles, it is always present
in cities, and, thanks to the popular fear of small-pox, knowledge of its exist-

ence is early promulgated by the health authorities. Nevertheless, sporadic
cases steal in at times unannounced. In the experience of the author with the

management of a large dispensary practice small-pox was twice introduced into

Cincinnati by peripatetic philosophers commonly called "
tramps." These

cases formed centres of infection. Knowledge of the period of exposure
—i. e.

the period of incubation—is of little value. The stage of invasion is much
milder in measles than in even modified forms of small-pox, for, as has been

stated, varioloid may be announced with symptoms as severe as those which dis-

tinguish the onset of variola vera. The chill is less severe, the fever is less high,

the prostration is less profound, in measles as a rule. There are, of course, excep-
tions on both sides. The eruption appears on the third day of small-pox, on

the fourth day of measles. The maculae of measles are bigger than those

of small-pox. They appear also upon the back almost at the same time as

upon the face, whereas the eruption of small-pox much more uniformly appears

upon the face, and reaches the back only later in its advance over the body.
The maculae of measles are softer than those of small-pox. Rhazes said nearly

a thousand years ago :

" The difference between the two he found to be that

measles are red and appear only on the surface of the skin without rising above

it, while the small-pox consists of round eminences. When these eminences

appear fix your attention on them, and if you are in doubt as to the disease,

do not express any opinion about it for a day or two
;
but when there are no

eminences you must not give as your opinion that the disease is small-pox."

Collie declares :

" A case of small-pox severe enough to simulate measles

imparts to the hand in passing it over the surface a hardness and furrowed

roughness, as that produced in passing the hand over a piece of corduroy ;

whereas in raised, confluent measles it is that of passing the hand over a piece

of velvet." Moore gives the "
grisoUe sign

"
as a certain means of diagnosis :

" If upon stretching an affected portion of the skin the papule becomes im-

palpable to the touch, the eruption is caused by measles
; if, on the contrary,

the papule is still felt when the skin is drawn out, the eruption is the result

of small-pox." The catarrhal symptoms, more especially the coryza, which

may exist in both affections, are wont to be more prominent in measles at the

start, but persist longer in small-pox. The course of the temperature is cha-

racteristic in the two diseases. The fever falls in small-pox with the appear-

ance of the eruption, whereas in measles it remains unaffected or may rise

higher. The appearance of papules or vesicles soon dissipates all idea of

measles.

The severity of the sore throat, the backache, and the scarlet color of the

rash, which appears as minute points as early as the second day after the ini-

tial chill, distinguish scarlet fever. The grave hsemorrhagic form,
"
purpura

variolosa," is recognized by the extreme severity of pain in the back, as well

as by the petechial character of the eruption, free haemorrhages, etc.
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Papular eczema is irregular in its distribution, unattended with fever or

involvement of the mucous membranes. The same exceptions apply to ery-

thema, acne, and herpes. Only the most superficial observer could consider

these eruptions variolous.

Syphilis may show pustules to closely resemble discrete variola, including
even the process of umbilication, but the absence of the initial signs, chill,

fever, pain in the back, etc., the history of syphilis or associated evidence else-

where, render the diagnosis easy as a rule.

All cases concerning which there is any doubt should at least be isolated

for a time until sufficient protection can be offered to others by vaccination.

Marson says of his experience in the London Small-pox Hospital :

"
Upward

of twenty diseases have been mistaken within the last few years, in the early

stage of the disease, for small-pox, and the patients have been sent, as having
small- pox, to the small-pox hospital." The separation of variola and varicella

will be discussed under Varicella.

The prog-nosis is largely determined by the last successful vaccination.

The next most important factor is the determination of the form of the dis-

ease. The third is the age of the patient. Small-j)ox in infancy has a mor-

tality which is put at 90 per cent. Almost equally grave are the cases which

occur in pregnancy and the puerperiutn. The greater danger which is thus

imparted to the female sex is counterbalanced in the male sex by the mortality

of the disease among drinkers. The percentage runs high again in advanced

age : nearly 75 per cent, of old people unprotected by vaccination or previous

attack succumb to the disease.

Severe symptoms on the part of the nervous system are of evil omen, but

to a less degree in children than adults. Trousseau laid great stress upon
tumefaction of the extremities—what he called

" red oedema "—which should

set in at the end of the ninth day with acute pain ;
with Sydenham, Morton,

Van Swieten, Borsieri, he attached great importance to it in a prognostic way.
He says :

"
Swelling of the hands and feet is such a necessary phenomenon in

confluent small-pox that patients almost invariably succumb where it is absent

unless there be a great critical discharge by the kidneys or bowels." Profuse

suppuration in the skin is a sign of danger. Hemorrhagic small-pox is very
serious

;
less than one-half the cases recover. The prognosis is not, however,

unfavorable because of initial petechiae, which may show later upon the legs

of patients who try to get about too soon. Purpura variolosa is always fatal.

The mortality of the unvaccinated ranges, even in our day, at 20-40 per cent.

Prophylaxis.—Vaccination, if it could be enforced, would render super-

fluous all other prophylaxis, including isolation. Inoculation, which it substi-

tutes, has only historic interest. Vaccination and revaccination, if they could

be made compulsory, would eventually eradicate the disease
;
thus but a single

fatal case of small-pox has occurred in the German army during the past

fifteen years. Unfortunately, however, vaccination cannot be made com-

pulsory in our country, "where the cry of infringement of personal liberty

is the shibboleth of the demagogue" (Foster), so that patients must still be
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isolated and sick-rooms disinfected. A temperature of 400° F. is fatal to

small-pox. The organisms of the disease are destroyed by sulphur in suffi-

cient concentration. That this process may be properly brought about, it

must be done by health authorities. All combustible material should be

consumed if it may not be subjected to the antimycotic action of live

steam
;
walls should be rubbed down with bread, and floors scrubbed with

a solution of corrosive sublimate, 1 : 1000
;
doors and windows should be

closed, and sulphur, 4 pounds to every 1000 cubic feet of air, should be

burnt to bring about perfect fumigation : at the end of two days the cham-

ber may be thrown open and thoroughly ventilated for two weeks. Bedding,

clothing, curtains, etc., after subjection to superheated steam, should be sus-

pended in the air day and night for a week. The dead body should be sub-

jected to immediate interment, as infection is disseminated from its surface

up to the period of decomposition. In the interval between death and

burial the body should be enveloped in a sheet saturated in the solution

of corrosive sublimate, 1 : 1000. Transportation should be permitted only
when a body is put in an air-tight metal case. In the experience of the

author an endemic was once developed at a distance in a country town by

neglect of this precaution.

Treatment.—If seen early the patient should be vaccinated at once. Vac-
cination in the early stage of the disease modifies variola. After the fourth

day vaccination is useless. Marson puts it positively :
"
Suppose an unvacci-

nated person be exposed to small-pox on Monday ;
if he be vaccinated as late

as Wednesday, the vaccination will be in time to prevent small-pox being

developed ;
if it be i)ut off until Thursday, small-pox will appear, but will be

modified
;
if the vaccination be deferred until Friday, it will be useless : it

will not have had time to reach the stage of areola, the index of safety, before

the illness of small-pox begins." Curschmann does not subscribe to these

views. He declares that he has seen in cases in which vaccination was prac-

tised that infection with vaccinia and small-pox pustules developed side by
side. He doubts whether vaccination can render the disease even milder in its

course. Nevertheless, so long as there is doubt the patient should have the

possible benefit of early vaccination.

Treatment in the absence of a specific is wholly symptomatic : rest in bed

in a thoroughly ventilated room at a temperature of 65° F., as determined by
a thermometer at the head of the bed

; light but sufficient covering ;
cool

drinks, water, lemonade, seltzer-water, in sufficient quantities ;
fever diet,

milk, soups, gruels. This much we owe to Sydenham. What it must have

effected may be learned by the results from that which it substituted. The
contrast is shown in a chapter from the practice of Diomerbroek. "

Keep the

patient," says Diemerbroeck,
" in a chamber close shut

;
if it be winter let the

air be corrected by large fires
;
take care that no cold air gets to the patient's

bed
;
cover him over with blankets. Never shift the patient's linen till after

the fourteenth day, for fear of striking in the pock, to the irrecoverable ruin

of the patient. Far better it is to let tiie j>atient bear with the stench than
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thus be the cause of his own death." Trousseau is right when he says :

" If

the second epoch in small-pox was introduced with inoculation, and the third

with vaccination, the first was introduced with the treatment of Sydenham."
Fever above 103° F. can best be combated by frequent baths or by phenacetin,

gr. X, or antifebrin or antipyrine, gr. v, or in half of these doses in childhood.

For throat complications steam from an atomizer, simple or medicated with

boric acid, gr. xv to fliv ; thymol, gr. xv, alcohol and water, da. fSij ;
or carbolic

acid or creasote, 3ss, glycerin, f ^j, water, siij, or with less efficacy gargles of

the same strength. Inhalations may substitute all local applications in very

young or refractory children. Chloral, gr. ij-x, becomes a necessity in periods

of unrest, nervousness, insomnia. It has no equal in the relief of nausea and

vomiting. For jactitation or extreme nervous distress it may have to be sub-

stituted by Dover's powder, gr. ij-v. Frequent ablutions of tepid water,

ointments, diachylon ointment, plasters, mercurial plaster, or opening pustules

after the manner of the Arabs and touching them with nitrate of silver, or

better carbolic acid and glycerin ad., or touching the tops of beginning pus-

tules—i. e. mature vesicles—with a camel's-hair brush dipped in carbolic

acid, best prevents or limits pitting. Xylol internally is said by Ziilzer to

have the power of coagulating the contents of pustules, but the claim was not

at all substantiated by subsequent trial. Where tissue is destroyed, cicatriza-

tion must result, and, in consequence of it, pits and scars. Means to prevent

deformity to be effectual must therefore be brought into use before the stage

of suppuration is complete. Nothing can prevent ])itting in an established

confluent small-pox. The best clinicians are content with frequently renewed

water-dressings made antiseptic as much as may be with sublimate solutions,

1 : 6000 or 1 : 10,000. The whole question, with all the other horrible evils

of small-pox, sinks into insignificance and slinks away like the devil at sight

of the cross when brought face to face with vaccination.



VACCINATION.

By JAMES T. WHITTAKER.

Vaccination (from vacca, a cow
; vaccinia, cow-pox) is a terra introduced

from France to express the inoculation of man with cow-pox in prevention of

small-pox, and to substitute the awkward word "cow-poxing." The promul-

gation of vaccination by Edward Jenner in 1798 constitutes one of the great

epochs in the history of mankind, in that from this period the terrible tropical

plague variola, which overran and literally ruined Europe and the rest of the

world, was reduced to the trivial malady varioloid, which is, uncomplicated,
never fatal.

Jenner was a medical apprentice at Sodbury when he became acquainted

with the popular belief in the protective influence of cow-pox ; and, though he

was unable to interest his preceptor, the celebrated John Hunter, in whose

house he subsequently lived for two years, or to convince any of his medical

brethren of any relation or antagonism between the affections, he could not

dismiss the subject from his mind. He visited dairies in Gloucestershire

and made observations and prosecuted investigations for himself. He found

that there existed a widespread belief among the dairymen that certain indi-

viduals, who had contracted sores upon their hands from contact with sores on

the udders of cows, were never attacked with small-pox. Much contradictory

testimony presented itself at first, and many disheartening exceptions were

found. If genius be patience, it found in Jenner an example, for Jenner

worked with this subject for more than twenty years before all the mighty
truth of it was clear to his mind.

May 14, 1796, was the memorable day when Edward Jenner transferred

cow-pox from vesicles on the hands of Sarah Nelmes, a dairymaid, by means

of two superficial incisions, into the arms of James Phipps, a healthy boy eight

years of age. The cow-pox ran its ordinary course, and a subsequent inocula-

tion with small-pox on the first of the following July failed to produce the

disease. In the same month Jenner wrote to his intimate friend Gardner :

" The boy has since been inoculated for the small-pox, which, as I ventured

to predict, producd no effect. I shall now pursue my investigations with

redoubled ardor."

This was the first attempt of a simple practice which has, within less than

a century and without radical correction or real improvement, afforded to all

mankind protection from the ravages of small-pox. Jenner was led to make

this experiment by the observation that individuals accidentally infected with

283
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cow-pox, to use his own words,
"
resisted every effort to give them small-pox."

A number of children, subsequently vaccinated in succession,
" one from the

other," were after several months exposed to the infection of small-jx)x,
" some

by inoculation, others by variolous effluvia, and some in both ways, but they
all resisted it." Though Jenner was himself now- thoroughly convinced, he

determined to withhold his conclusions from publication until, by frequent

repetition and fortification in every direction against any possible error, he

might establish them without doubt. He repeated his inoculations with every

precaution, and finally prepared his pamphlet. Hereupon he visited London

to obtain the assent and support of his medical friends, but was unable for

nearly three months to find any person in London who would submit to the

operation. Finally, on his return home, the distinguished surgeon Cline

introduced vaccine matter over the diseased hip-joint of a child as a means

of securing counter-irritation. When he found later that this child had thus

secured immunity against small-pox, he became an earnest advocate of the

operation, and a supporter of Jenner at a time when the latter stood in need

of one. There is evidence that Jenner worked with this subject, encounter-

ing and overcoming obstacles and opposition on every hand, for over twenty

years before he announced his results to the world, and it is known that fully

two years elapsed
—a delay which might be considered culpable in our day—

between the first vaccination and the publication of his paper. The paper was

modestly entitled an "
Inquiry into the Causes and Effects of the Variolce Vae-

dncB, a Disease discovered in some of the Western Counties of England, par-

ticularly Gloucestershire, and known by the name of Cow-Pox, London, 1798,

4
; 1800, 8

; 1801, 8."

Jenner lived to see all opposition overcome and the procedure adopted all

over the world, and to receive, with universal honors and emoluments, from

Parliament in 1802 an award of ten thousand pounds (nearly all of which

was lost in
fees), and later, in 1807, a second allowance of twenty thousand

pounds. In 1867 a statue was erected to him in Trafalgar Square in London.

The most consummate cynic must admit that up to the present time Edward

Jenner has been the greatest benefactor that the world has known.

Intimations of the protective influence of cow-pox had been made here and

there in various parts of the world, especially in connection with dairies.

People in different places had believed in the influence of this protection, and

certain individuals had actually practised it upon themselves and in their

families. Such statements have been handed down from Persia, Scotland,

and Holstein, but they made no impression of the virtue and secured no adop-
tion of the practice of vaccination up to the time when a country milkmaid

said to Jenner during his student-life at Sodbury,
" I cannot have the small-

pox, for I have had cow-pox." This statement repeated itself and rang in his

ears for over twenty years. It left him no rest until it resulted in the discov-

ery of the protection of mankind, and but for the stupidity of men would have

long since led to the extermination of the disease.

Vaccine matter was soon carried all over the world. The Spanish govern-
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ment sent ships and surgeons to all its possessions in the Old and New Worlds.

The expedition made circuit of the entire globe in the course of three years.

The operation was first performed in this country by Prof. Waterhouse of

Cambridge, and in the same year (1801) was practised in his own family by

Jefferson, then President of the United States. The Empress baptized the first

child vaccinated in Russia with the name "
Vaccinoff," and gave it govern-

ernment endowment. The nations of the earth vied with each other in tributes

to Jenner and demonstrations of joy. Napoleon Bonaparte took his signature

as a passport. The anniversaries of the first operation and that of the first

vaccination were celebrated in Germany—in a special temple at Brunn,
Moravia—as the Church celebrates its saints, with holidays, and our own
Indians sent with belt and wampum a declaration that " we shall not fail to

teach our children to speak the name of Jenner and to thank the Great Spirit

for bestowing upon him so much wisdom and benevolence."

Jenner spent the rest of his life in the perfection of his discovery. His

practical conclusions remain impregnable. In theory, however, he fell into

two slight errors : one, the belief that cow-pox would protect for life—a belief

that led later to some doubt regarding its protection in general ;
the other, that

the disease was conveyed to the cow from the horse by individuals engaged
in the double duty of hostlers and milkmen. A disease of the horse's hoofs,

commonly known as "the grease," when conveyed to the bag of a cow pro-
duces an eruption which simulates, but which subsequent investigation has

shown to be not identical with, the true cow-pox. The belief that cow-pox
is modified human small-pox found much wider acceptance, and has few

opponents in the present day. These opponents maintain, however, that the

doctrine is dangerous, and that it has been the cause of insufficient protection,

and therefore injury to vaccination, as well as directly of death by the propa-

gation of small-pox itself.

Cow-pox is an infectious disease which appears in dairies from time to

time, often at wide intervals of both time and space, and shows itself first in

some particular cow, usually a young cow, a heifer in her first milk. It

never appears first in other cattle than milk cows, and never shows itself

elsewhere than on the teats or at adjoining parts of the bag, as they may be

infected by direct pressure or contact. It appears in the form of scattered

papules, which in the course of a few days show fluid at their apices, to

become transformed into distinct vesicles. These vesicles are broken by
the hands of the milkers, and the disease is thus disseminated in the course

of a few weeks, sometimes months, throughout the entire dairy. After

rupture the fluid of the vesicle thickens to form a crust, under which the

eroded tissue or ulcer cicatrizes, producing a scar with indurated margins and

puckered surface. Uncleanly dairj'men often infect other parts of their own

bodies with their hands. Jenner, Ceely, and Pearson described such cases of

infection of the lips, side of the nose, temple, etc.

In January, 1799, Woodville of the London Small-pox Hospital succeeded

in storing a supply of pure material, from which source Jenner, with several
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hundred practitioners, got their vaccine matter. This Woodville stock was

then used all over the world up to 1836. At about this time matter began to

be introduced from other sources : first, from the Passy cow in 1836, and here,

again, from the accidental infection of the hands of a milker. Material from

these vesicles started a new stock, which was subsequently used in France. By
1838 the new disease, vaccinia, was so far forgotten in Jenner's own parish,

Berkeley, Gloucestershire, that the milkers were ignorant of the cause of the

appearance of vesicles upon their own hands. From these vesicles Estlin of

Bristol established a new geniture. Next Ceely of Aylesbury (1838-41) dis-

covered half a dozen cases of cow-pox in dairy-farms of his district, and cul-

tivated lymph from them. In 1866 the disease was discovered in Beaugency,
and this source furnished lymph for the inoculation of calves, which was now

practised as a regular business in Dutch, Belgian, and other vaccine farms.

Genuine cow-pox has since been discovered and described in Holland, Italy,

Bengal, South America, Mexico, New England, Pennsylvania, and California;

and there can be no doubt, as Seaton says, that " much more would be found

than really is found if only looked for."

The first case of kine-pox in the United States was reported by Dr. John

Yale of Ware, Mass., as observed at Torringford, Conn. (1844), and at Ware,

Mass. (1855), the true nature of the pox having been established at Ware by

inoculation of man as well as by propagation in calves. Martin of Massa-

chusetts established the first well-equipped vaccine farm in the United States

in 1870, with the inoculation of a constant succession of heifers. He was

followed by Foster of New York and Griffin of Fond du Lac in Wisconsin.

Vaccinifers from these farms furnish nearly all the lymph used in this

country.

A disease attended with eruption of vesicles and pustules occurs in many
animals besides the cow, as in the horse, sheep, goat, dog, etc. Sometimes the

eruption is general, sometimes local. In some cases the disease is marked by

ulcers, in others by glandular enlargements, etc. In some animals the disease

is trivial, in others dangerous and often fatal. Cow-pox diflPers from all other

kinds of pox in that the disease, as stated, is confined almost exclusively to

female animals at the time of lactation, and the eruption is confined to the bag.

After a period of incubation of three or four days the eruption appears as red

spots, which speedily swell to assume the form of papules, become converted

into vesicles by the fifth or sixth day, to be transformed into pustules by the

tenth day. The pustules in full development are present to the number of

twenty or thirty as fully-rounded bodies, slightly depressed in the centre, and

often umbilicated. Sometimes they remain flat, with no central depression, their

presence being then easily overlooked. A vesicle or pustule is not a single

sac, but a set of chambers, puncture of which does not permit the escape of

all the contents, and the full discharge of which can be secured only by pres-

sure. The pustules dry to form crusts, which fall on the twelfth to the fif-

teenth day, to leave oval or rounded scars which persist for years.

It is characteristic of cow-pox to appear also in successive eruptions. Not
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infrequently vesicles and pustules appear side by side with dry crusts. Indi-

vidual vesicles run their course in five or six days, but the whole disease is

a subacute and chronic process, lasting often for several months. The disease

causes in the cow, as a rule, no sign of general distress, but sometimes tliere

are fever and loss of appetite ; occasionally there are quantitative and qualita-

tive alterations in the milk.

The discovery of the origin of genuine cow-pox has always been a fasci-

nating study. The characteristic course of the disease unmistakably gives it

place among the infections, so that there can be no question whatever of spon-
taneous origin or generation. Inasmuch as the disease occurs only at intervals,

it cannot be sustained by continuous succession, so far as the cow alone is con-

cerned. It must therefore arise from some other animal or from man. Jenner

considered it to be derived, as stated, from the horse, but this origin is now no

longer considered tenable, as it breaks out in dairies where there are no horses,

and occurs in places where horse-pox, as in Germany, is almost unknown.

The accumulated observations of a century reveal the fact that there are

but two chief forms of small-pox
—to wit, human pox and sheep-pox. They

both attack the multitude, they both assume pandemic range : one is a genuine

epidemic, the other a genuine epizootic. All other varieties of pox—that of

the horse, cattle (including cow-pox), of swine, goats, and dogs
—

constitute,

as Bollinger proves, no distinct individual disease. They are to be regarded

only as irregular forms of the primary human or sheep-pox modified in dif-

ferent animals. Whether man got the pox from sheep or sheep from man is

a question that may never be determined, but the best authorities (Bohn and

Bollinger) unreservedly maintain that the virus is identical in the two cases—
identical and interchangeable. The corollary of this fact determines the origin

of cow-pox. Cow-pox is in its essence variola vera. It is variola modified in

the body of the cow. If vaccinia be but an attenuated or modified variola, its

protective action ceases to be a mysterj'. It protects by the immunity of pre-

vious attack. It protects by the immunity of inoculation—i. e. variolation
;

for vaccination is variolation with virus robbed only of its virulence.

On the other hand, it is alleged that, first, the processes are not similar—
vaccinia remains always a local, variola a general disease; se(!ond, one process

never produces the other—vaccinia always produces vaccinia, as variola always

produces variola. Fatal cases have ensued in man after the use of matter from

the cow inoculated with the small-pox of man (Chauveau).

According to Bohn, Gassner of GUnzburg (1807) was the first to inoculate

the cow with the small-pox of man. He introduced small-pox matter from

the vesicles of children in a number of cattle. The operation succeeded

eleven times. With the contents of vesicles so formed he vaccinated four

children. They developed, without exception, perfect vaccinia pustules.

This operation was subsequently practised on a large scale by Thiele of

Kasan and Ceely of England (1838). They inoculated cows on the bag and

vulva with human variola, with the development in every case of cow-pox,

which was always localized at the point of inoculation, and which was never
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followed by general eruption. Matter derived from these pustules in the cow,

introduced upon the arras in children, produced the same result as matter from

the common cow-pox. Thiele carried his new matter through seventy-five

human generations in more than three thousand persons, and proved its

thoroughness by subsequent inoculation with genuine variola humana in

twenty-one cases. Ceely carried his matter through more than sixty genera-

tions in over two thousand people, and tested its value in the same way, with

numerous inoculations with small-pox matter. These experiments were mul-

tiplied by Badcock, Senff't, and others until they seemed to have established,

beyond doubt, the identity of variola and vaccinia. These conclusions were,

however, controverted by the committee of Lyons, consisting of Chauveau,

Viennois, and Meynet, who maintained (1865) that the cow was incapable of

changing variola into vaccinia, and that the inoculation of variola only repro-

duced itself. The Turin committee (1874) reached the same conclusions.

As Bollinger states, however, any number of negative results cannot over-

throw positive results. Much depends upon the mode of inoculation and the

character of the animal operated upon. How else could it happen that Senflft;

got only positive results with all his calves? While, from occasional mis-

takes, some accident might occur in the reinocculation of man with matter

thus derived from the cow, when ordinary precautions were observed the

operation was always successful (B. Reiter, Kranz).

These cases do not, however, entirely explain the origin of cow-pox, for

this disease may prevail in cattle independently of variola humana. Examples
of coincidences have been noticed (Diuter, Saxony, 1860

; Bollinger, Holzstein,

1871), but they are rare, and cow-pox, since the practice of vaccination, is

much more frequent than small-pox. The frequency of cow-pox is explained

by the fact that the disease is given back to the cow by humanized matter.

Scarcely two decades of years had lapsed after its discovery until vaccination

became universal, so that the frequency of genuine cow-pox in our day is

explained by accidental inoculation with humanized vaccinia. Under these

circumstances it is a matter of secondary importance, so far as the protective

efficacy of the virus is concerned, whether so:-called animal or human lym})h

be employed in vaccinating, for it is the same virus in everj' case. Animal

lymph "takes" slower and harder, but compensates for these objections by
freedom from any possible infection with tuberculosis, syphilis, or other disease,

excepting, possibly, erysipelas.

No fact is better attested than this protection in the case of small-

pox. The proof of the degree of it is seen at a glance by observation

of statistics in countries and cities where they are most accurately kept.

Thus in Sweden the mortality from small-pox in the twenty-four years

before the introtluction of vaccinia (1801) was 2050 ytev 1,000,000 annu-

ally ;
after vaccination, 158 per 1,000,000. Drysdale says of Berlin that

the mortality in that city during the epidemic of 1872-73 rose to 243

and 262 respectively per 100,000 inhabitants. Thereujwn vaccination in

the first year of life was made compulsorj', and revaccination in the twelftii
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year of life, with the result that in the first year of enforcement (1875) the

mortality fell to 3.6 per 100,000; to 3.1 in the year 1876; to 0.3 in 1877;
and so on for succeeding years, down to 1883, with an average of 1.7 per

100,000. (See Fig. 21.) The nearly absolute protection of vaccination is

shown, again, by comparison of cities in which vaccination and revaccination

are obligatory and optional. Thus, according to the recent reports of the

Berlin Health Office the mortality of small-pox per 100,000 inhabitants in

1888 was in Dresden, 0; in Berlin, 0.07; in London, 0.6; in Munich,
0.75

;
in Hamburg, 3.58

;
in Paris, 9

;
in St. Petersburg, 15.30

;
in Vienna,

26.15; in Prague, 55.49. Corbally reports that the vaccinated children of

Sheffield (1887-88) had, as compared with the unvaccinated children, a

twenty-fold immunity from attack, and a four-hundred-and-eighty-fold secur-

ity against death by small-pox. These facts render further statements super-

fluous, but a few points may be added from army life. Army statistics are

especially valuable from their accuracy. Thus, Schultze shows that since the

operation of the German law the annual average cases of small-pox per 100,000
was in the army of Germany, 4.94; of France, 169.72; of Austria, 374.0.

During the Franco-German War (1870-71) the mortality of small-pox in

the unvaccinated French army was 23,469, while that of the vaccinated

German army was but 261. As already stated elsewhere, there has been

reported but one case of death from small-pox in the German army since

1874. Morbidity shows the same results as mortality statistics: for since

the enactment of the compulsory law in Germany (Schultze) there have

been attacked with small-pox annually :

In the German army, up to 1887, 4.2.

In the French army,
"

1886, 169.0.

In the Austrian army,
"

1881, 317.5.

The immunity conferred by vaccination does not, as Jenner hoped, last for

life. Therefore, revaccination becomes a necessity after a lapse of years. The
best proof of this necessity is furnished in the fact that revaccination " takes "

as a rule
; thus, among the soldiers of Prussia, Russia, and Denmark it was

successful in 50-70 per cent, of cases. Heim found in five years but 1 case

of varioloid among 14,384 revaccinated soldiers, and but 1 case among
30,000 civilians, small-pox meanwhile prevailing in three hundred and forty-

four places in which these people lived.

Moreover, the number of epidemics has diminished from 71.4 per century

previous to vaccination, increased to 84 during inoculation, to fall to 24 since

vaccination. Protection begins on the fourth day after the introduction

of the virus, and is perfect on the ninth day. The degree of protection,

independent of revaccination, is determined to a considerable extent by the

success of the operation and by the quantity of matter introduced—i. e. by the

number of places vaccinated. Thus, according to Marson, the average mor-

tality of small-pox among all vaccinated persons is 5.24 per cent., while that

of individuals showing perfect cicatrices is about .5 per cent. In 6000 cases

of small-pox after vaccination observed by Simon in twenty-five years the per-
VoL. I.—19
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centage of deaths among individuals without cicatrices was 21.75 per cent.
;

with one indefinite cicatrix, 12 per cent.
;
with one typical cicatrix, 4.25 per

cent.
;
with two cicatrices, 4.125 per cent.

;
with three cicatrices, 75 per cent.

;

with four or more cicatrices, .25 per cent. This fact finds additional proof
in the observation that the protection of vaccination, however great, is not

so thorough and sustained as that offered by an attack of small-pox itself,

whether contracted by ordinary exposure or by inoculation. Vaccination and

revaccination once or twice in later life, as at puberty and maturity, protect for

life absolutely. The exact duration of protection by a single vaccination can-

not be definitely established. It varies in different cases. If revaccination
"
takes," the individual was certainly liable to take small-pox. The operation

is so simple and inexpensive as to justify its practice at stated intervals,

and, inasmuch as no case of small-pox contracted within seven years after a

successful vaccination—twelve in Germany, according to report of the health

office—stands upon authentic record, this period may be put down as the

proper interval for absolute protection, with the injunction in all cases that

revaccination be performed with every exposure seven years after the last suc-

cessful vaccination.

The history of vaccination would be incomplete without at least mention

of its forerunner, inoculation, which has now closer connection with or rela-

tion to vaccination than ever before. No fact could better exemplify the lack

of intercourse with the nations of the East than the ignorance of Europe of

the practice of inoculation in China and India for three thousand years. The
first knowledge of its protective effects was introduced into Europe by letters

from the literary celebrity. Lady Mary Wortley Montagu, wife of the Eng-
lish ambassador at Constantinople. She was a personal witness of the method

of procedure as well as of its effects, and became an enthusiastic advocate of

its protective virtue. On her return to England she had her own daughter
inoculated with small-pox matter. As the practice was opposed by men of

high repute, she succeeded in interesting the government in her defence to the

extent that a promise of pardon was granted to six criminals condemned to

death if they would consent to the operation. It need hardly be stated that

consent was readily given, and that the men thereby secured double release.

In the following year the two daughters of the princess of Wales were pro-

tected in the same way. Meanwhile (1721) small-pox was raging in Boston,

where inoculation was speedily introduced. It has already been stated that

inoculators were most successful when they practised the operation at periods

exempt from the prevalence of the disease. The history of inoculation in

Boston relates the disadvantage of inoculation during the period of preva-

lency, for it proved fatal in six cases. Several deaths of prominent persons

in England occurred at about the same time, to check precipitately the spread

of the new practice. A quarter of a century now elapsed before the operation

was practised in any systematic way in public institutions where the poor as

M'ell as the rich might receive its benefits. The London Small-pox and Inocu-

lation Hospital was not founded until 1746. During the following half cen-
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tury it was the fashion to be inoculated. People made engagements with the

inoculators as they now do with the dentists. The wife of General Washing-
ton during a visit to Philadelphia took advantage of her visit to undergo

inoculation, in which process she had "a very favorable time" (Plant).

There was no doubt of the protection of the individual by inoculation.

The.proportion of deaths was reduced from 20 or 40 per cent, to 3 in 1000.

There was, however, another side. The disease which was introduced was the

true small-pox, and each inoculated person was a centre for infection. By the

end of the eighteenth century, when the practice of inoculation had become

general, the proportion of deaths from small-pox to deaths from all causes had

increased from one-fourteenth to one-tenth. With the recognition of this fact

the process was interdicted by law both in England and France. This was in

1841, but inoculation was still secretly practised, with the continued produc-
tion of new centres of small- pox, until the government affixed to it as late as

1860 a penalty of fifty pounds.

Something of the nature of vaccinia-lymph may be learned by study of this

history of inoculation. As has been stated already, it was the custom in

China and India three thousand years ago to directly produce the disease by
inoculation of small-pox matter itself, and secure protection by immunity thus

conferred by previous attack. It was the custom in Europe, as also in the

early history of our own country, to isolate people in a period of health in

pest-houses, and directly inoculate or engraft them with the disease itself, in

the hope that the introduction of the poison at a period free from the presence

of an epidemic would produce a milder form of the disease. Some of the

older variolators became exceedingly expert in this operation. Gatti, the
" Jenner of inoculation," brought it to a grade of perfection worthy of being
called a science. He was certainly able in a large percentage of his cases

to bring about a variola so modified as to be distinguished at times by
the absence of any general eruption, and sometimes by the absence of all

eruption. He selected his subjects and season of the year as well as Jiis

stock of matter. He learned to make the the smallest possible wound with-

out drawing blood, and to introduce his matter in minimum quantity. He
selected it also from the oldest case, convinced of the fact that the poison was

mitigated by continuous generation. This mitigation of the intensity of the

poison is the clue and the key of the whole process of securing immunity

against the various infections in modern times, the results of which promise

to soon eradicate or modify the forms of these diseases. It was learnt by acci-

dent that the mitigation of small-pox virus was precipitated by passing it

through the body of a cow. At the present time there is no doubt that the

original cow-pox is human pox modified in this way. It is well known also

that variola virus may be attenuated in other ways. Thiele of Kasan in the

systematic desiccation of genuine small-pox matter, dilution with milk, inocu-

lation, propagation, redilution, etc., through several generations, succeeded in

producing a virus whose properties were absolutely identical in every way
w^ith the vaccinia-lymph in common use. In fact, the process of generation
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can be continued so far as to destroy all infectious properties. This fact was

observed long ago in bovine virus, which, when continuously transmitted

from calf to calf, finally loses its protective property. To sustain the virtue

of bovine lymph occasional resort to inoculation of the animal with human
matter became a necessity. The antiseptic fluids, carbolic acid, salicylates,

solutions of boric acid, thymol, etc., added to vaccine virus for preservation,

gradually reduce its active properties ;
so too chemically pure glycerin, which

Is added for dilution, has the same effect of weakening and finally destroying
the active principle.

The best lymph from the cow is that which exudes from perfect vesicles

before they begin to point. The presence of slight incrustation in the centre

of the vesicle indicates the period of greatest virtue. The puncture should be

made with a sharp lancet as near the centre of the vesicle as possible, and the

fluid collected, as it exudes spontaneously or under slight pressure, in capillary

tubes or upon the surface of bone points. Puncture of the margin of the

vesicle secures only blood, which is worthless.
"
Vesicles on which the central

crust has begun to form are the most productive, particularly if the crust be

small and the margin of the vesicle tender, hot, and tumid : the small super-

ficial vesicles are often more yielding than contiguous larger vesicles, which

are more deeply seated or confluent" (Aitken).

Supply is now so abundant and is furnished from so many sources as to

secure mankind against any accident by extinction of the natural disease. No

place is so distant from a vaccine farm that it may not be supplied in the

course of a few days or a week with effective material. In emergency, where

a pure lymph cannot be secured, that which has undergone some degree of

incrustation, as aggregated lymph found in the immediate vicinity of broken

vesicles, may be used as a substitute. It should be clear and colorless like

crystals of white sugar candy, or, if colored, but lightly tinged with amber.

Central crusts which represent a mass or mould of vesicles, dark brown, but

nearly translucent, may also be used. The crust should be pulverized in a

clean mortar and preserved in glycerin.

Where human lymph is used vaccination is -best practised from arm to

arm. The vesicle is punctured at the period of full maturity on the eighth

day, never later, and the clear fluid which exudes is collected and utilized as

before. Before the general use of bovine virus the material mostly employed
was the crust which fell spontaneously from a healthy child. This crust was

treated in the same way as that from bovine lymph. Protected from the air,

enveloped in rubber cloth and absorbent cotton, and enclosed in well-stopped

vials, it retains its efficacy for almost indefinite periods. Thus, Miiller of

Berlin (1869) made use of cow's lymph which had been originally sent from

Holland for the purpose of experimentation, and had been kept dry between

apposed glass plates for ten years, with perfect success. The virtue of the

lymph is preserved also under considerable dilution. Lymph is usually kept

diluted in two paris glycerin and two parts distilled water, the mixture being

made by means of a small brush and a watch-glass. Miiller found that this
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fluid could be further diluted to one part to eight without sacrifice of virtue. In

greater dilutions it begins to lose protective property, but vaccination with one

part lymph and two hundred of distilled water, if used in abundance,
" took

"

as a rule. Much depends also upon the extent of surface inoculated. Thus,
Reiter found the use of a dilution 1 : 1600 successful after intro<luction uix)n

the surface of an extensive abrasion. Charpie saturated in this solution and

applied to the surface of a blister produces definite results. These facts

account for the diverse statements of different observers. Thus, Hillier found
'

a dilution of 1 : 10 in glycerin inactive, while Chauveau succeeded with a

dilution of 1 : 150 of water.

Failures to secure results diminish in ever\' decade. Thus, up to 1872 the

proportion of failures to success was 1 to 120; up to 1876, 1 to 129; up to

1880, 1 to 280 (Cless).

The discovery of the nature of vaccine virus and the mode of infection of

the cow affords satisfactory explanation of the first development of the erup-

tion in the cow upon the teats and udder. The disease is conveyed, as a rule,

by recently-vaccinated milkers. It explains also, as stated, the protection of

vaccination by immunity of a benign attack, and completely takes the ground
from under the feet of the opponents of vaccination, who are left as ignorant,

but none the less dangerous, possible lepers in a community. Proof of pro-

tection may be thus written with the pen, but it has come true, as Jenner said

it would, that " the keenest of all arguments for or against the practice of

vaccination icill be those engraved with the point of a knife."

As already stated, it is a matter of indifference, so far as protection is con-

cerned, whether use be made of human or bovine lymph. Objection was

raised against human lymph on the ground that it had undergone degradation.

Hebrd declared, however, that the lymph used in Vienna produced the same

effect as when first introduced. Chapin of Rhode Island made the same

observation in regard to matter that had l)een employed for twenty-six

years upon nearly forty-seven thousand persons. With proper care in the

selection and preservation of lymph it undergoes no diminution in potency

and powers of protection.

A valid objection to the use of human lymph is, however, the possibility of

the conveyance of other diseases. Thus, it has been asserted that tuberculosis,

syphilis, and erysipelas have been transmitted in this way. The possibility

of introducing these diseases with vaccination is unquestioned, although, as a

matter of fact, tuberculosis has never been transmitted in this way. The few

a]>parent cases recorded meet with truer interpretation as localizations of bacilli

of tuberculosis previously latent in lymphatic glands (scrofula). As to syphilis,

there is no doubt. It is admitted that the disease has been introduced in this

way by the use of virus from syphilitic infants. It was for a long time main-

tained that this disease could not he thus conveyed unless blood, pus, or other

matter than pure lymph itself had been introduced with the lymph itself. It

is, however, now determined that the virus of syphilis may be conveyed with

the pure lymph of vaccinia virus. Robert Cory, chief of the Natural Vaccine
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Establishment, England, settled this question with a self-sacrifice that finds

but too frequent following in other fields. He selected only clear, pure lymph
from children who showed unmistakable evidence of the disease in the stage

of active eruption. With this lymph he vaccinated himself on several occa-

sions. After repeated failures he succeeded in producing ,
in the course of

three weeks after a last nioculation, a distinct eruption, followed in regular

course by sore throat and other unmistakable evidence of syphilis (Plant).

The difficulty, as well as the possibility, of transmitting syphilis in this way
is proven in this experiment. The smallest precaution as to the selection of

subjects suffices to procure protection against this disaster. The transmission

of syphilis is easily avoidable by taking matter only from healthy children at

least six months old, the ultimate limit of "tardy" inherited syphilis, and all

possibility is absolutely excluded by the use of animal matter, as syphilis is

an exclusively human disease.

The streptococcus of erysipelas may be introduced with vaccination or may
fall later upon the broken surface. The accident is rare in any event, occur-

ring in the practice of the author but twice in twenty-five years, but has been

sufficiently frequent during the prevalence of an epidemic of erysipelas, as in

Boston in 1854, to justify the suspension or postponement of vaccination.

Vaccination should be done at the age of three to six months, or, in the

presence of an epidemic, at any time, even at birth. In case of failure the

operation should be repeated at intervals until it is crowned with complete

success. Whatever diversity of opinion may prevail as to the relative value

of human and animal matter, it is now established that either confers relative

immunity for life, and absolute immunity for at least seven to ten years.

Animal virus, as stated, takes later by one or two days, and takes harder as

a rule—i. e. with more inflammation—but its readier supply (a single heifer

may furnish two thousand to ten thousand effi^ctive ivory or bone points) and

freedom from any possible taint of syphilis soon secured for it general adop-

tion. Revaccination at stated intervals—at puberty, maturity, or at any time

during an epidemic
—robs the question of the value of the kind of virus or

the number of simultaneous vaccinations of practical interest.

Points of selection for the operation are about the insertion of the deltoid

or the junction of the heads of the gastrocnemii muscles. As a protection

against future carelessness regarding revaccination the matter may be intro-

duced in three places, at the angles of a triangle
—horizontal insertions at the

shoulders permit concealment by a narrow sleeve—at least half an inch distant

from each other. Six or eight parallel tracings or strokes, with as many cross-

strokes, with the point of a knife so light as to expose the superficial lymphatics

and draw little or no blood, affiard the best wound, upon which the moistened

bone surfaces may be gently rubbed.

Susceptibility is universal. There is no such thing as insusceptibility to

vaccination. Seaton never saw it in more than nine thousand cases at the

Black Friars National Vaccine Station. Cory confirms this statement with

reference later to bovine lymph, and Robertson declares that so-called consti-
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tutional insusceptibility is usually a confession on the part of the oi)erator that

lie has not ascertained the cause of his failures. This fact proves also that

there is no real insusceptibility to true variola : escape is due to accident.

The true lesion of vaccination shows all the characteristics of a single typical

small-pox pustule. At the end of forty-eight hours the surface of insertion is

marked by slight redness and swelling to the size of a large papule, upon the

summit of which develoj)S by the third or fourth day a small vesicle filled with

a clear fluid. This vesicle is a reticulated sac, the puncture of which—as for the

collection of lymph—discharges its fluid contents by slow oozing. It reaches

its maximum size by the seventh or eighth day, at which time it is umbilicated

and surrounded by a ring of inflamed tissue—the areola—which continues to

enlarge for two days, to attain in full development a diameter of one to three

inches. The contents of the vesicle now begin to grow somewhat opaque (pus)—to present the appearance on its inflamed base quaintly described by Jenner

as
" the pearl on the rosei" The areola is the evidence of a successful vac-

cination. By the tenth day the serum is changed into pus, the vesicle has

become opaque, and its centre shows yellow inspissation in the form of a crust,

which by the fourteenth day extends to convert the whole pustule into a hard,

dry mass. The crust falls spontaneously by the twentieth to twenty -fifth day, to

leave as a result of the destruction of tissue a characteristic scar. The cicatrix

of vaccinia is a more or less circular depression marked by minute pits and

radiating lines. It should measure in its diameter fully one-third of an inch.

Red or pink at first, its color gradually fades to the bleached appearance of

cicatricial tissue, to remain as a mark for life or to gradually disappear in the

course of adolescence to the faintest trace. However pronounced, a cicatrix, it

is needless to state, is evidence only of destruction of tissue, not of permanent

protection against small-pox. The writer recalls a malignant case of purpura

variolosa in a young woman whose arms were marked by two typical cica-

trices, relics of successful vaccination in early childhood. Slight fever, fret-

fulness, headache, insomnia, restlessness, disturbance of digestion, lymphangitis

as evidenced by swelling of the axillary glands, may be present for a few days

at about the time of maturation of the vesicle, to subside rapidly during the

period of incrustation. More extensive inflammation, dermatitis, or destruc-

tion indicates mixed infection. The constitutional signs are mildest in infancy

and increase in severity with advancing years.

Delay in the appearance of the vesicle even to the end of a week does not

preclude success, provided the subsequent phenomena ap|)ear in course. Ac-

celerated, abortive, so-called
"
spurious

"
vaccinations differ in various ways,

and furnish only partial, limited, or no protection.

It is estimated that at the present time twenty-two million people are vac-

cinated every year.



VARICELLA.
By JAMES T. WHITTAKER.

Varicella or varicellae—diminutive of varus, pimple, pock ;
chicken-

(French, chiche
; Latin, cieer, insignificant) pocks or pox ; water-pock, wind-

pox ;
variola notha, spuria ;

false pox
—is a trivial acute infection of childhood,

distinguished by a long period of incubation, absence of prodromata, slight

fever, a vesicular eruption varied in size and short in duration
;

as a rule,

without complications or sequelae.

Chicken-pox was first described under the term crystalli by the Italian

anatomists—Igrassias in 1575, Guido Guidi in 1585—and received its pres-

ent unfortunate name from Vogel in 1764,

History.—Fuller (1730) and Heberden (1767) made the first attempts to

separate this affection from variola (varioloid), with which it had been for-

merly confounded, and has been so since by many authors (Hebra, Thompson)
" with inconceivable persistence

"
(Thomas)

—a mistake which resulted in com-

plete confusion regarding the nature of both affections, and in reproach and

disrepute of vaccination in the early years of its practice.

As early as 1690, Morton, who introduced later the term "chicken-pox,"
is said to have described a case of varicella under the title

" variola maxime

benigna," and Jennings declares that at this time the disease was distinguished

by the people from small-pox. Opposition to inoculation toward the close of

the last century concentrated attention upon the milder forms of small-pox,

and the practice of inoculation—which was, by the way, a very lucrative pro-

cedure—depended upon the separation of varioloid and simulating affections.

Willan (1798) discussed the eruption in detail, describing the vesicles as acumi-

nate, conoidal, and globate. With the introduction of vaccination it again be-

came necessary in its defence to separate cases of varicella, but, notwithstand-

ing all the study that has been put upon these infections, the difference between

varicella and varioloid has been at times so little marked as to have led cer-

tain eminent authorities to regard them as identical, or to look upon chicken-

pox, as Morton put it, as the most benign variola. Kaposi and Bruyelle still

support this view.

Nature and Etiology.—Gee declares that there is not upon record a single

authentic instance where varicella resulted from variola, or vice versa. So, too,

epidemics prevail entirely independently of each other. Mohl emphasized this

fact by the statement that small-pox was entirely absent in Copenhagen from

1809 to 1823, while chicken-pox was frequent every year. Successive epi-

demics are very rare in varicella, but very frequent in small-pox. Inoculated

297
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small-pox produces at times a very light form of variola, but the form is never

so light but that it may be distinguished from varicella. Both variola and

vaccinia protect against variola, but not against varicella. It is impossible to

conceive of tiie occurrence of a case of varioloid, however benign, immedi-

ately or shortly after an attack of small-pox of any kind or shortly after a

successful vaccination, but infinite are the cases in which chicken-pox has fol-

lowed upon the heels of variola or has occurred in the course of or soon after

vaccinia. Varicella is a disease of childhood almost absolutely. Variola is a

disease of chilhood by preference, but does not spare the adult unprotected by

previous attack or by vaccination.

If varicella is but a modified variola, there should be upon record at least

one authentic case of communication of this disease to some adult member of a

family. Hochsinger thought that he had seen such a case when a boy, set. 10,

affected with varicella (together with fourteen of his school-mates), communi-

cated chicken-pox to his brother, set. 14, who had not been at school, and

small-pox to his mother, set. 40, who had not been away from her home.

The small-pox case ran a typical course, and the author concluded from this

observation that the old Hebra-Kaposi doctrine of identity was thus re-estab-

lished. Close study of these cases convinced Thomas, however, that they were

all of them mild cases of varioloid. Varicella very rarely attacks a whole

family, and still more rarely those of the ages mentioned. Henoch says that

he never saw an undoubted case in an adult. It is known, moreover, that

individuals who have been vaccinated, or even revaccinated, may, afl^er a cer-

tain indefinite period, suffer attack of the lightest possible true variola, which

may run its course without or with almost no fever, and be marked by an

eruption of papules or vesicles, but no pustules at all. Thomas looked upon
these cases, therefore, as the very mildest possible forms of true small-pox,

the so-called
" variola vesiculosa."

Inoculation of varicella, when it succeeds, invariably produces varicella,

never varioloid, while inoculation of varioloid invariably reproduces itself

or variola, and never varicella.

The study of the points of resemblance and difference. of these two affec-

tions is very interesting, not only from the standpoint of differential diagnosis,

but also because it throws a side light upon the all-important relation of vac-

cinia to variola. Bollinger says
" the small-pox which has been described in

dogs has a much stronger resemblance to varicella than variola." Dogs do

not contract small-pox.
The recognition of the fact that an attack of one disease secures future

immunity from itself, but does not protect against the other, finally led to a

distinct separation of the two affections. Confirmation of this view was also

obtained in the fact, as stated, that vaccinia does not prevent varicella, nor

varicella vaccinia. Czakert, after three failures in the ordinary way, suc-

ceeded in vaccinating a boy cet. 4 by introducing lymph into the interior

of vesicles during an attack of varicella.

Varicella appears in sporadic and endemic (rarely epidemic) form, and epi-
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demies never assume the range nor show the intervals of measles and small-

pox. The disease does not die out entirely in large cities, but assumes some-

what of epidemic proportion once or twice a year on the opening of schools

and kindergarten. It is confined exclusively to childhood (exceptions having
been noted by Heberden, Gregory, and Seitz) up to the age of twelve, and is

rare after ten. The short-lived contagious principle, probably from the vesi-

cles, is believed to be inhaled (contagium halituosura). Infants are never born

with it.

Inoculation experiments fail oftener than they succeed. Thus, Hesse failed

in 87 cases, succeeded in causing a local eruption in 17, and a general eruption
in 9. Steiner claims to have succeeded eight times in ten trials, but was

unable to propagate the disease from any case. Tenholdt found in the con-

tents of vesicles a micrococcus which, inoculated in man, produced light red-

ness and swelling like that of spurious vaccinia, and in one case a vesicle

smaller than a sudamen, the aifection remaining local. Pfeiffer found in fresh

vesicles of thirty cases, without exception, a parasite showing an amoeboid

stage, a cystic stage with spore-formation, and, after the development of

numerous spores, a return to the amoeboid stage. Inoculation with the

contents of vesicles showed three times in five days a localized, circumscribed

varicellar exanthem, recurring in a scattered manner up to the eighth day.
The parasite could not be cultivated upon any culture soil.

Symptoms.—The incubation period varies from eight to seventeen days.

Prodromata, in some form of light malaise, occur only very exceptionally.

In rare cases they may assume prominence, and there may be headache, vom-

iting, and high fever. Henoch once saw a case begin with convulsions.

The disease is announced, as a rule, by the eruption, which shows itself in

the form of spots of hypersemia, in the centre of which appear, in the course

of a few hours, distinct but slightly elevated vesicles, which attain their great-

est circumference in the course of from three to twenty-four hours. The vesicles

contain a clear, sticky serum of neutral or alkaline (never acid, as in sudamina)

reaction, which fully distends the vesicle, and which exudes slowly, but not

wholly, on puncture of the sac. Tlie serum shows under the microscope a few

pus-cells, which, when exceptionally present in greater quantity, may make

the vesicles appear like drops of wax. In lighter cases, without halo, the

patient looks as if sprinkled with drops of water.

The eruption shows itself first upon the neck and chest (face, according to

Thomas), to spread subsequently over the face and scalp, trunk, and extrem-

ities, and shows itself always in successive crops, to the number of ten to fifty,

or as many as two hundred to eight hundred, over the whole body, irregularly,

never uniformly or at once.

The vesicles vary also in size, usually from a pin-head to a pea, exception-

ally from a dime even to a dollar. These large vesicles are, however, always

lax, never full, as is the case in the blebs of burns, blisters, and pemphigus.

Distinct, isolate, and irregular elsewhere, they may show aggregation like

zoster upon t]ie extremities, but are very rarely confluent at any part. They
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are very superficial, lifting only the upper layers of the epidermis, and pene-

trate to the rete Malpighi in only exceptional cases. Hence they but rarely

show an umbilicus and seldom leave a scar.

A peculiarity of the eruption may be its simultaneous appearance in

different parts of the body. It does not begin definitely ;
it does not

show any regular grouping or course in its progress over the body. In

places the vesicles may stand apart., while elsewhere they may be closely

grouped. Closer contact is most frequently observed in parts subjected to

pressure or heat, as on the back or about the tuberosities of the ischia, where

the eruption may be grouped to resemble zoster. Decubitus on one side may
determine the eruption to that region. Any surface of local hyperaemia or

surface subject to tension, as from an underlying abscess, may be thickly

covered.

The eruption is at first, as stated, macular. It occurs as rounded red

spots, like the rose spots of typhoid fever (Trousseau), in the centre of

which appear, unlike the roseola, a vesicle of about the size of a pin's

head. The vesicle appears so rapidly as at times to seem to form at

once, or assumas magnitude in the course of an hour or two sufficient to

soon cover the base or hide it, so that it is not surrounded with a halo

as in the case of small-pox.

The eruptions of varicella and varioloid present morphological differences.

Varicella is a vesicle from the start : it does, in reality, appear as a macule,

but the vesicle forms upon its surface so soon as to cover it at times in the

course of an hour or two, so that the macular state, as a rule, is not seen at

all, and chicken-pox is said to appear with vesicles. Such rapid change into

vesicles is never the case in small-pox. Variola begins always with papules.

It also really begins with maculae, which become papular in the course of a

few hours or by the time of the first observation
;
the papules are converted

into vesicles in the course of a few days, and vesicles grow so slowly over the

base as to be surrounded with a more or less distinct halo of hypersemia. The

vesicle of chicken-pox is a single sac which nearly collapses upon puncture ;

that of variola is multilocular and collapses only partly upon puncture. It

must, however, be admitted that occasionally vesicles in chicken-pox are not

so simple
—that among many will be found a few which may undergo pustula-

tion, and may show umbilicated surfaces and actually leave cicatricial deformi-

ties. The fact must also be recalled here that many cases of variola are

maxime-benigna, that the eruption may stop at the papular stage, and that it

is very frequently aborted before the pustular stage. These are cases which

Thomas calls the " variolosa vesiculosa."

The eruption may last two to five days, when the residue desiccates to leave

a light pigmentation, very exceptionally ulceration (Hesse), which gradually

fades to leave no trace. Through premature rupture air may enter a vesicle

to produce a condition known as varicella ventosa or emphysematosa or wind-

pock. Occasionally, as stated, a few vesicles undergo pustular change, in which

case they become opaque by the end of the second day. The pustule then begins
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to desiccate by the third day, to collapse later into a brownish crust and leave

pigmented reddish spots for eight to fourteen days. The crusts disappear, as

a rule, to leave no scars. Now and then a bigger pustule will have invaded

the deeper structure of the skin to produce a permanent lesion, so that a few

well-marked cicatrices about the forehead or eyelids may cause as much de-

formity as a case of varioloid. The isolated, soft, chalk-white, superficial scars

seen upon the forehead, side of the face, or about the mouth in children are

generally relics of varicella.

The eruption of varicella is irregular in every regard. It does not all

come at once : it does not all disappear at once. New groups may appear in

irregular succession, and vesicles may show themselves in one part of the body
side by side with traces of previous eruption.

The eruption may also show itself on various mucosae, as in the eyes, to

produce conjunctivitis or keratitis; in the mouth and palate, to cause stomatitis
;

in the pharynx, to lead to more or less dysphagia, and induce, at times, swell-

ing of the cervical glands ;
on the vulva and prepuce, where it may show

itself as a string of vesicles on the inner aspect of the labia majora; or at the

frenum, to give rise to pain in micturition. Vesicles which appear in the

mouth, especially on the tongue, are readily broken to show irregular ragged

abrasions, sometimes with aphtha-like surfaces.

A slight rise of temperature, maximum 102° F. (exceptionally 106°, He-

berden), with associated symptoms of fever, headache, insomnia, anorexia,

nausea, etc., attends or may attend the eruption, to continue with it two or

three, or exceptionally as long as five, days. Defervescence is by crisis, with-

out subsequent elevation or interruption. Very light cases may show no fever

at all. Relapses and recurrences are possible, but not probable.

Hutchinson described a grave varicella which occurs most commonly in

weakly, ill-nourished children. The vesicles, instead of drying up in the or-

dinary way, grow blacker and larger, to present the appearence of round black

spots, of the diameter of an inch or more, scattered over the body. These

crusts cover underlying ulcers, which sometimes extend through the skin and

subjacent muscular tissue. These cases are said to be very fatal. They may
be attended with eye complications

—irido-choroiditis and loss of sight. This

variety must be exceedingly rare, as it is not mentioned by other authors

than Eustace Smith, who connects it with the curious tendency to gangrene

seen in certain children. It is probably the result of a mixed infection, and

has no more to do with genuine varicella than a coincident erysipelas or other

dermatitis. Hsemorrhagic varicella has been observed (Andrew) as a special

complication in cachectic cases. Varicella may occur in connection with other

infections—with measles, scarlet fever, diphtheria, pertussis, and even with

variola (Sharkey).

Diagnosis.—Inasmuch as varicella was so long, and is often yet, mistaken

for variola (varioloid), the question of differential diagnosis assumes supreme

importance. The diagnosis demands, first, a knowledge of the existence of

either disease in the vicinity or community, and a definite history of the pre-
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existence or absence of either in tlie individual, together with the i^eriod of

the last successful vaccination
; second, the age of the patient, as variola

occurs at all ages, and varicella is almost confined to childhood. Variola is

preceded by prodromata
—

malaise, fever, headache, backache, sometimes by
initial rashes—and is attended by a characteristic eruption on the third day ;

varicella announces itself by its eruption without prodromata. The most

anxious mothers seldom notice illness of any kind until the eruption appears.

The physician is called to decipher the eruption.

Varicella appears, as a rule, first upon the back, neck, and chest, or, if

upon the face, irregularly over it and irregularly over the body. Variola

appears, as a rule, first upon the face, forehead, to extend over it regularly

from above downward, thence to spread uniformly over the neck, chest, etc.

The superficial vesicles of varicella contain only serum
;
the deeper-seated

vesicles of variola contain serum, and later pus.

The eruption of variola is much more uniform in size
;
that of varicella

varies greatly.

Varicella is rarely confluent anywhere, and its vesicles are only excej)-

tionally umbilicated. By the end of the third day spots of hyperaemia, fully-

developed vesicles, and crusts may be perceived simultaneously and side by
side in varicella, whereas the variations in the age of the eruption would be

observed only at points distant from each other in variola.

The eruption of varicella may be abundant anywhere over the body, the

face, trunk, or extremities
;
the eruption of variola is most abundant upon

the face and fingers. A thick eruption upon the fingers has often established

the presence of variola.

Fever precedes by several days the eruption of variola, to fall with its

appearance, whereas fever occurs only with the eruption of varicella, to

increase with its development. Variola shows in its further course sec-

ondary fever, this being absent in varicella.

There are exceptions to all these rules, but these form in their ensemble

almost unimpeachable evidence. The cases about which may still hover any
doubt or uncertainty should be considered as variola to secure proi)er protec-

tion of others by vaccination.

Prophylaxis and Treatment.—The mortality of varicella is practically

nil. Trousseau says that no physician has ever seen a patient die of chicken-pox
alone

; yet, inasmuch as complications, fatal hsemorrhages, catarrhal pneumonia

(Meigs and Pepper), nephritis (Hutchinson and Henoch), have been recorded

as coincidences or complications, delicate children may be protected by removal

from the area of infection or isolation of patients in separate rooms. Patients

should remain indoors, if not in bed, during the existence of the eruption, and

should not be permitted to return to school until all signs of it have disap-

peared. Vesicles, especially when extensive, or pustules on exposed surfaces

should be treated with consideration to prevent or limit subsequent lesion. It

is advisable to touch the surface of such vesicles with carbolic acid and glycerin,

aa, to secure, if possible, speedy coagulation of their contents and destruction
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of pus-producing micro-organisms. Where the eruption is unusually abun-

dant, as in the face, the whole surface may be bathed in sublimate solutions,

1 : 1000-5000.

Other treatment is superfluous, or does not differ, if called for by complica-

tions, from that discussed in considering varioloid.



MUMPS.
By JAMES T. WHITTAKER.

Mumps (from Danish mompen, whence our words mum, mumble) ;
Paro-

titis epidemica ; Fr. Oreillons; Ger. Schafskopf, Ziegenpeter,
—is an acute,

contagious infection, of short duration and little gravity, distinguished by

painful inflammation of the parotid gland and vicinity, sometimes also by
orchitis.

Mumps was known in the remotest antiquity. Hippocrates mentions

the disease, and the older physicians associated it with measles, scarlet fever,

whooping cough, etc. as an affection of childhood. It was observed then, as

frequently since, that the disease prevails in epidemic form, and that epidemics
are wont to precede or follow outbreaks of some of the exanthemata or other

affections of childhood.

A special affection or infection of the parotid gland which occurs in indi-

viduals in the course of, or as a sequel to, many of the graver infections,

septicaemia, typhus, typhoid, or puerperal fever, etc., is set apart and distin-

guished from the epidemic parotitis as a metastatic inflammation. A sub-

variety of this form may follow intestinal or pelvic lesions. Paget collected

a number of cases of parotitis apparently independent of septic infection—i. e.

unattended with suppuration after injur}' or disease of various abdominal and

pelvic organs

The older writers, Fourcroy and Portal, attributed the flow of saliva

which has been observed in certain cases of inflammation of the pancreas to a

kind of connection, or "
sympathy," between the buccal and so-called abdominal

salivary glands. Canstatt speaks of metastasis of mumps to the pancreas in

the same sense as to the testes, ovaries, and mammae, and Andral and Mondi^re

do not hesitate to declare that the parotid gland swells in disease of the pan-

creas. Schmackpfeffer actually reported a case wherein an autopsy revealed

a pancreatitis in explanation of a parotitis. In most of the cases, however,

inflammation of the parotid was assumed to account for a ptyalism which was

oftener due to gastric catarrh, or, as in the last case mentioned, to mercury

given for syphilis. Yet after a full review of this subject Friedreich is not

willing to dismiss the possibility of such metastasis—a question which must

be decided in some future extensive epidemic of mumps or fortunate oppor-

tunity at autopsies.

Etiology.—Parotitis epidemica, our common mumps, shows certain pecu-

liarities of resemblance to and difference from other ordinary infections. There

is, in the first place, remarkable predilection for the colder seasons of the year.
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Of 117 epidemics tabulated by Hirsch, 51 occurred in winter, and of 99 studied

by Leichtenstern, 42 were in the first quarter of the year. The disease shows

also a preference for certain localities, in which it may prevail continuously or

recur with every accumulation of fresh material. Great variation is shown

also in its extent or range. It remains confined to certain institutions, board-

ing-schools, orphan asylums, barracks, etc., or, again, extends over or is cir-

cumscribed to a certain quarter of a city, or ranges over the entire city and

surrounding country. Epidemics may be extinguished in the course of a few

weeks or prevail throughout the greater part of a year. The disease shows

some predilection for soldiers, probably on account of close association in bar-

rack-life. Some of the best reports are furnished by the military surgeons

(Bruns). It attacks males always more frequently than females, and is at

times limited to children, or, again, spares no individual unprotected by

previous attack except sucklings and old people, who almost universally

escape. The age of preference is from two to ten. In a house full of chil-

dren mumps usually begins with the youngest first, successively seizes the

older children, and may afterward attack adults. Liability of males is nearly

universal. The disease has often been known to attack 90 per cent, of the

residents or inhabitants of public institutions, schools, barracks, etc.

Mumps is undoubtedly contagious, and probably, as no other explanation

seems possible, through matter expectorated from the mouth to contaminate

the atmosphere in the vicinity of the patient. It may attack animals (dogs)

with active salivary glands. Poore declares that a boy aged seventeen, affected

with mumps and five days later with inflammation of the testicle, which suf-

fered atrophy, communicated the disease to a dog, his constant companion and

bedfellow. The dog began to show symptoms in fourteen days exactly like

those of his master, including subsequent infection of the testicles, which like-

wise suffered atrophy. Thenceforth the dog took no pleasure in the society of

other dogs, which he seemed to shun, and in his disgust forsook his old mas-

ter for a new one. Roth declares that third parties may carry the disease.

Whether mumps be a general or local process is a question difficult to

decide, though it has been nearly definitely decided in what way the poison

of the disease penetrates to the parotid gland. With the older writers the

view prevailed that the disease was a general infection with localization in the

salivary glands, as measles, scarlet fever, and small-pox were taken to be

general diseases with localizations in the skin. From the nature of the dis-

ease there can be little doubt that the cause is a micro-organism which infects

the blood, or which, from its nidus in the parotid gland, evolves toxines to pro-

duce fever and the other general symptoms of the disease. The evidence act-

ually in our possession goes to show that mumps originates in the mouth, and

not in the blood—that the poison of the disease is conveyed to the parotid

gland through the duct of Steno, and not through the blood-vessels. This

fact seems to have been proven of metastatic parotitis, where a priori reasoning

would certainly indicate derivation of the poison from the blood. What lends

special support to this view in epidemic parotitis is the fact that the disease is

Vol. T.—20
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found associated almost universally with stomatitis»or some form of sore mouth

or sore throat. Ziem thinks that it is from the nose, as he finds it always in

connection with, or as a sequel to, nasal catarrh. This subject is discussed

later under Metastatic Parotitis.

Soltniann attributes the exemption from mumps of infancy and old age to

the fact that the duct of Steno is too small in infancy, and too atrophic in old

age, to permit the entrance of noxious matter.

Morbid Anatomy.—As the disease has in itself no mortality, and as all

signs of hypereemia disappear after death, study of the lesion of mumps is

diflficult. It is rare to find a case upon the post-mortem table, and opportu-

nity for observation may be furnished only in cases of death from accident or

intercurrent disease. Intercurrent disease is not common. Pure mumps has

no lesion. Foerster states that the most manifest condition is hyj)er8emia.

The gland appears red on its cut surface. Serum exudes freely, so that the

granular aspect is lost. Virchow considers the afifection as a catarrh of the

epithelial structure. The succulence imparted to the gland by the excessive

hypersemia and exudation of serum gives to it the doughy feeling different

from the fluctuation of pus.

These processes subside entirely with the process of resolution, to leave no

trace. The disease may extend to involve also other salivary glands, the sub-

maxillary and sublingual, and always in marked cases the interglandular con-

nective tissue, to produce the distensions and deformities characteristic of

mumps.
Metastatic parotitis shows much graver lesions. The tubes and acini are

swollen and reddened. There is the same extensive infiltration of the con-

nective tissue, but the disease is soon distinguished by the accumulation of

pus, some of which may by pressure be forced out through the duct of Steno

into the mouth. The pus accumulates in the form of multiple abscesses, which

break into each other to finally reach the surface of the skin or penetrate

deeply into the tissues of the throat. Pus may thus burrow toward the exter-

nal auditory meatus and break the surface to discharge from the external ear,

or an abscess may penetrate the anterior mediastinum or force its way inward

and upward through the base of the skull to involve the periosteum, attack

the bones, and reach the membranes of the brain. Involvement of the mid-

dle and internal car, with destruction of the bones of the ear and lifelong deaf-

ness, is a deplorable catastrophe of occasional occurrence. The course of the

facial nerve seems especially fitted to carry infectious matter to the auditory

apparatus, as the twigs of the trifacial favor its transportation to the braiu

(Vogel).
The cause of mumps, necessarily a micro-organism, although not yet iso-

lated, ])enetrates to tiie parotid either by means of its ducts through the mouth

or tiirough the bloo<l after inhalation to the tissues of the gland. The first is

the most probable mode of genesis, but whether the process be chiefly catarrhal

or interstitial is not yet quite clear. The contagious principle or cause of the

disease finds a nidus also in certain cases in the other salivary glands and in
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an organ as remote as the testicle. Bagiusky saw in the same family, in one

boy aged seven years, the parotid alone swollen, and in another, aged ten

months, the submaxillary alone. The point of interest in both cases was the

fact that they both coincided with varicella. Penzoldt and Soltmann both

speak of affection of the other salivary glands, and Henoch declares that he

had charge of a case in which both submaxillary glands were affected with

subsequent orchitis, but without any involvement whatever of the parotids.

One attack secures future immunity as a rule.

The period of incubation ranges from ten to fourteen days. It may be as

short as seven or as long as twenty-one days. English writers put it at a fort-

night, and prove it by a fine illustration offered by Harley : A medical student

had mumps in London at a time when his mother was staying with him.

Mother and son remained in London until all swelling disappeared, and then

went a hundred miles into the country, home. There was no mumps in that

neighborhood, but a fortnight after the an-ival one of the children was taken

with the disease, and it afterward successively affected, at regular intervals of

a fortnight, each member of a large family. The story is told as taken ver-

batim from Hooper's Physician^sVade Mecum, 7th ed. p. 558 (Aitken). The

period of incubation is usually entirely free of symptoms.

Symptoms.—The disease sets in with chill or shivering fits, followed by

fever of 102° to 105° F., and may often be preceded for a few days by malaise,

anorexia, headache, and neuralgic pains. Coincident with the elevation of tem-

perature is the pain, the localization of which distinguishes the disease. Shoots

and stabs of pain are felt at the angle of the jaw, radiating to the temple and

the ear. The parotid gland swells : it fills up the space between tiie mastoid

process and the angle of the jaw, mounting over the side of the face and

extending over the cheek and down the neck, with such a degree of tume-

faction as at times to obliterate the natural outlines. By this time there is

such interference with the action of muscles and the excursions of the jaw

as to close it, so that often the handle of a spoon cannot be inserted between

the teeth. The pain, on account of the tumefaction, tension, and interference

with the circulation, always severe, is sometimes excruciating, and is of course

greatly aggravated by every attempt at motion of the jaw and deglutition, or

even at times by the sight or odor of food, which may stimulate the salivary

glands. The inflammation extends also through all the tissues of the neck,

and is manifest often in the throat and mouth by marked redness and swelling,

sometimes by actual displacement or partial occlusion of the palate, pharynx,

and larynx. The lobe of the ear is lifted and carried forward. The whole

head may be pushed over to one side. The swelling reaches its height, as a

rule, by the fourth day, when with the fall of temperature it begins to subside,

and subsides so rapidly as to have almost entirely disappeared by the sixth to

the eighth day, unless, which is not infrequently the case, the opposite side

takes on the same swelling to repeat the same process. Much more rarely the

affection is bilateral from the start. In such a case deformity is most pro-

nounced. The cheeks, the jaws, the neck form a vast, tumefied, oedematous,
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indurated mass, and the suffering from distension becomes correspondingly

great. A peculiar, characteristic, and not the le&s striking because somewhat

comical, picture is thus presented by an individual affected by mumps.
The inflammation or infection of the testicle is the most interesting com-

plication of mumps. The organ is usually affected after the process in the

parotid has subsided, sometimes coincidently, still more rarely alone as the

sole sign of the infection. It is the testicle itself which is invaded (orchitis),

very rarely the epididymis or the cord, and then only after puberty. In

double mumps the right testicle, in single the organ on the side of the affected

parotid, is most frequently affected. Double orchitis is rare. Affection of the

testicle is revealed by a sensation of weight and pain in the gland and along
the cord, by fever, and sometimes by vomiting. The testicle soon becomes

swollen and tender, and the scrotum is often reddened and oedematous.

Strange to relate, the existence of a gonorrhoea during an attack of mumps
rather repels than invites attack. Liability is not increased by the severity

of the mumps. Orchitis may occur in the lighest case.

Frequency of attack varies greatly. Granier saw orchitis develop 115

times—i. e. 23 per cent.—in 495 cases from military life, while Luehe saw it

but once in 116 cases, and then in a youth of sixteen in a school of young
cadets. Brown records orchitis 10 times after 20 cases of mumps in a military

school, 9 times on the side affected, and once on the opposite side, with subse-

quent affection of the same side. Hom^n speaks of cases of orchitis at the

early age of twelve and fourteen, followed by atrophy.

The process usually subsides without damage, though it sometimes results

in atrophy, a catastrophe that may be prevented at times by faradization of

the testicle on the subsidence of acute inflammation. Urethritis with blennor-

rhcea has been also noticed with oedema of the scrotum, and in women, very

exceptionally, oophoritis with leucorrhoea and swelling of the external labia

and the mammary glands.

Mumps, though considered a light infection, is liable to certain very grave

complications. Sudden deafness may set in from labyrinthine disease, and

serious affection of the brain ensue from interference with the circulation or

poisoning by toxines.

The disease may announce itself with deafness, due usually to catarrh of

the middle ear. The catheter may in the«!e cases reveal the presence of fluid

in the cavity of the drum, and inspection disclose hypenemia of the membrana

tympani. Meniere and Moure reported cases of permanent deafness aft^r

mum})s, and Kosegarten claimed to have prevented grave lesion by the admin-

istration of the infusion of the leaves of jal)orandi. Deafness may also occur

in the course of mumps from transmission of infectious matter to the labyrinth

through the fissura Glaseri (Roossi).

Musgrove (
Austin vi lie, Texas) reported in a very old lady, aged 84, a case

of parotitis acuta duplex which ran a regular course up to the sixth day, when

she suddenly fell into stupor, with jactitation and stertorous respiration. She

roused from the stupor sufficiently to swallow fluids, but died on the following
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day. Percy Smith (London) reported two cases of mental alienation, one in a

young merchant, and one in a medical student, who suffered also with orchitis.

In the first case there set in after the eighth day insomnia, which developed into

acute mania that lasted for four months
;
the second case developed melancholia

and suicidal mania, which, however, also entirely disappeared. Both cases ex-

perienced extreme prostration during the mental malady.

Other complications recorded are hypersemia of the brain from pressure on

the jugulars, meningitis, amblyopia and color-blindness, conjunctivitis, laryn-

geal stenosis, albuminuria, hsematuria, nephritis. Eichhorst quotes with an

interrogation point a case of endocarditis reported by Isham, and from Colin

a case of uraemia and death. Michaelski saw a death in convulsions. Palsy

of accommodation was seen once in an extensive epidemic (Boas), and paral-

ysis of the limbs was reported once by Joffroy. Gowers thinks that diphtheria

may have been the disease in both cases, and mixed infection might account

for many other complications mentioned. With all this list it must not be

inferred that mumps is a grave disease. The author, in the practice of a

quarter of a century, has never seen any complication other than a trivial

and transitory orchitis.

The diagnosis is usually easy, and is helped in any doubt by the existence

of the disease elsewhere. The extreme swelling and pain, with closure of the

mouth, lifting of the lobe of the ear, and torsion of the head, distinguish the

affection. Lesser swelling with less pain may necessitate inspection of the

throat in elimination of scarlet fever, diphtheria, or quinsy. Digital exam-

ination would detect a retropharyngeal abscess, which might extend to involve

the connective tissue about the jaw. A lymphangitis or simple adenopathy

from infection of the throat, a very common affection, may be nearly as exten-

sive and painful as mumps. It is usually seated or arises lower on the neck,

has no definite duration, and is much more prone to suppuration.

Metastatic Parotitis.

Metastatic parotitis occurs, as stated, in connection with, or in the course

of, the more grave infections, such as typhus, typhoid, and relapsing fever,

yellow fever, pyaemia, measles, scarlet fever and small-pox, pneumonia and

dysentery. The disease has hitherto been regarded strictly as a metastatic

process due to transfer of diseased products from a distant seat. Recent inves-

tigations, however, go to prove that the affection begins in all cases in the

mouth. Hanau made a special study of the genesis of five cases of suppurative

parotitis which occurred as a secondary process in consequence of septic infection.

These studies were made es})ecially to determine the question whether the

disease was due to the migration of the micro-organisms from the mouth or

as a result of metastasis from the blood. The micro-organisms encountered

were in all cases micrococci, which in their arrangement were clearly staphy-

lococci. They were always found in the excretory ducts or in the abscesses

which had arisen in connection with them, while the blood-vessels, lymph-

vessels, and acini were entirely free. Dittrich discovered in fatal suppurative
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parotitis the staphylococcus pyogenes aureus as the sole cause of the disease.

The micro-organism was found only in the ducts, never in the vessels.

The process is thus carried from the orifices through the tubes to the sub-

stance of the gland. The mouth has always been recognized as a reservoir for

all kinds of micro-organisms. In disease, especially in fever, conditions accu-

mulate to secure their retention and multiplication, and the discovery of this

origin of parotitis is of great value as showing the necessity of regular and

thorough disinfection of the mouth in disease as well as in health. It is of

interest to note in this connection that Testi found in a fatal case of pneumonia,

which developed in its course unilateral pleurisy, multiple abscesses of the

skin, and a bilateral parotitis, the diplococcus of Frilnkel in the contents of

the abscesses in the gland. The finding was verified by cultivation and

inoculation.

The symptoms of metastatic parotitis do not differ at first from those

already described of the more benign but contagious form of the disease. The

gland is harder
;
the inflammation is more circumscribed. The doughy sen-

sation produced by the intense hypersemia and the exceasive exudation of

serum are substituted by the characteristic induration and subsequent fluctu-

ation of the suppurative process. Resolution almost never occurs in metastatic

parotitis, and suppuration shows itself in the course of a few days.

Mumps requires but little treatment. Confinement to the house, if not to

bed, applies of course to every case attended with fever. Light diet from ne-

cessity, as thin milk, soups, soft-boiled egg, custard, suffices to secure nourish-

ment without strain upon the inflamed tissue or disturbance of the stomach.

Hot emollient applications, hot oils, olive oil, cod-liver oil, cocoa butter, vase-

line, etc., the lead-and-opium wash bound in with oiled silk, flannels wrung
out of hot water, hot, not too heavy, poultices of flaxseed or slippery elm, best

relieve the tension and pain. Gargles of hot water with salt, repeated every
half hour or hour, serve as poultices applied nearer to the seat of the disease.

A saline laxative, a dose of calomel, an antipyretic, quinine 2 to 5 grains,

phenacetin 3 to 10 grains, broken doses of Dover's powder 2 to 3 grains every
two to six hours, best protect the patient during the short duration of the dis-

ease. Some mode of light suspension, especially in the recumbent posture,

gives great relief to a developing orchitis. Faradization, as stated, may pre-

vent atrophy. Affections of the ear and brain call for sjiecial treatment, though
little hope of relief of a deafness which sets in over night may be entertained.

Metastatic parotitis is treated in the same way, with address to the remote

origin of the complication and speedy evacuation of accumulated pus.



WHOOPING COUGH.

By JAMES T. WHITTAKER.

Pertussis (per-, intensive
; tussis, cough) ;

Tussis convulsiva
; German,

Keuchhusten, Stick-husten, Kinn, Kink, Kincl-husteii (panting, suffocating,

child's cough); French, Coqueluche (used also for influenza), {rom ^coqueluchon,

a cape worn by patients ; Italian, Tosse asenine,
—an acute infection of child-

hood, distinguished by paroxysms of cough in rapid series threatening suffo-

cation, terminated by a long-drawn, audible inspiration.

The name is derived from the fact that the cough is distinguished by a pro-

longed, forcible, and audible inspiration through a spasmodically contracted

glottis. Many cases of whooping cough, however, exist without this character-

istic sound, and where different stages of the affection may be recognized the

sound is absent during the whole of the first and most of the last stage. The

cough consists of a series of short, sharp explosions, spasmodic in their charac-

ter, a series of expiratory efforts without stop to catch the breath, until finally,

after the lapse of from fifteen to sixty seconds, at the point of exhaustion occurs

this prolonged, audible inspiration. It is the series of explosive coughs in

quick and uninterrupted sequence, the short, sudden cough, the staccato cough,

which marks a case of whooping cough.

History.—The origin and home of whooping cough are involved in

obscurity. According to Mason Good, the disease was known to the Greeks;
but their descriptions, as well as those of subsequent writers, do not dis-

tinguish it, strange to say, from other spasmodic or catarrhal affections. All

authors agree that the disease was certainly definitely described by Baillou

(Paris, 1578) as an epidemic of a cough
"
qui tussis quinta seu quintana quod

certis horis repetit." Baillou spoke of it as a well-known malady. For the

most part, however, it was still confounded with bronchitis, croup, and influ-

enza up to and even into the eighteenth century. Danz published the first

compilation in a monograph in 1791. Cullen accurately and graphically

described the disease as a contagious malady attended by cough, convulsive

and strangulating, with sonorous inspiration, frequently repeated, and often

followed by vomiting
—" morbus contagiosus, tussis convulsiva, strangulans,

cum inspiratione sonora, iterata, ssepe vomitus." By the end of the eighteenth

century reports of epidemics began to multiply. It seemed to spread from

different centres in Europe, prevailing with greatest frequency and intensity in

the colder climates. The largest number of deaths were reported from Nor-

«ray, Sweden, and Denmark, though in Ireland it ranked, as it still ranks,
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fifth among the causes of death. By the end of the eighteenth and the begin-

ning of the nineteenth century the disease began to be distinctly separated

from allied affections. Thus the first j)eriod in the history of whooping cough

was distinguished by a more perfect conception of the nature of the disease, a

more accurate description of its symptoms, as well as by considerable strife as

to the age of the disease, its causes, and, according to Wunderlich, the recom-

mendation of infinite drugs in its relief. The lapse of nearly a century has

not entirely cleared uj) these obscurities as to nature and cause, nor relieved

the practice of medicine of the odium of polypharmacy in treatment.

Etiology.—Broussais looked upon whooping cough as a variety of bron-

chitis
;
Beau regarded it as a laryngitis ; Copeland, Webster, treated it as a

neurosis
;
Friedleben considered it an effect of pressure of swollen tracheal or

bronchial glands upon the vagus nerve. Canstatt and Lebert first jiroclaimed

the view that whooping cough was a zymotic affection, with localization in the

respiratory organs. Baginsky calls attention to the fact that physiological

experiment demonstrates the superior laryngeal nerve as the nerve of cough,

and the regions, the irritation of which discharge the most intense cough, as

the posterior laryngeal wall close under the vocal cords and the bifurcation of

the bronchi. Hence, whooping cough could be regarded as an inflammation

of the larynx and trachea.

The view that whooping cough depends upon catarrh of the larynx and

bronchi found support in the investigations of Marcus, Loeschner, and Opjx)!-

zer. Herff more especially had the almost incredible fortitude to study the

condition in himself. Watching his opportunities to investigate the larynx

even during an attack, he found marked hyperaemia of the interarytenoid

folds, the under surface of the epiglottis, with mucous deposits especially on

the posterior laryngeal wall. He maintained that removal of these deposits

jugulated the attack. Rehn in his studies found the posterior wall of the

larynx perfectly sound, the anterior wall showing the most change; while

Rossbach found all parts of the larynx and trachea without any pathologi-

cal alteration. So that whooping cough has really no morbid anatomy except
in its complications.

The disease, considered first as an affection of the stomach, next as a

catarrh, then as a neurosis, has finally taken its definite place among the acute

infections. Gerhardt goes so far as to remove it altogether from the category of

pulmonary diseases and give it a place between meningitis and cholera. Strum-

pell discusses it along with maladies of the bronchi. Fleischer more properly

puts it between croup and mumps. Whooping cough is certainly an infectious

disease, because it is contagious and prevails as an endemic and epidemic
—

because also of the absolute immunity which one attack confers. Rare as are

second attacks of scarlet fever, measles, or small-pox, still more rare are second

attacks of whooping cough. With the other infections it attacks preferably

the age of childhood. Facts which have been taken to militate against the

views of its infectious nature are absence of fever and indefiniteness of dura-

tion. Facts which refute the idea that jiertussis is a neurosis are, first, origin
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and dissemination by contagion ; second, appearance as an epidemic ; third,

immunity conferred by single attack. Neuroses belong to individuals and not

to numbers. They show no relation to others and have a constant tendency to

recur.

Proof of contagion is furnished by the attack of wet-nurses and nurses

generally, instances of which are noticed in every epidemic. The period of

preference as regards age is from six months to six years. Sucklings, because

of natural immunity, are rarely attacked. Szabo declares that nearly half of

all cases occur between birth and the age of two years, and nearly three-fourths

of all cases between birth and the age of four years. Of 117 cases, Baginsky
found but 6 over the age of four years. Susceptibility diminishes at six and

is nearly annulled at ten years, yet cases are on record where the disease has

occurred in infancy and advanced life. Barthez and Rilliet observed a case

of a newborn child whose mother had been attacked four weeks before its

birth. The disease set in on the day following birth. Bouchut recorded a

case of a child infected on the second day, with a well-developed whoop upon
the eighth day. Berger reported a case in a woman aged fifty-seven, and

Heberden in a woman aged seventy and a man aged eighty. In the excep-
tional cases in which the disease occurs in advanced life it runs a mild or

abortive course. From some inexplicable reason the female sex suffers most,

in the proportion, according to nearly all authors, of 5 to 4. The disease is

not only most frequent, but also more severe, in girls. Measles, pregnancy,
and the puerperium predispose to pertussis. The contagion is conveyed

directly.

The contagious principle exists probably in the sputum, hardly, but possi-

bly, in expired air, which contains no sputum. It is nevertheless a contagium
halituosum. The great botanist, Linnaeus, nearly two centuries ago expressed
the belief that whooping cough was due to a contagium aniraatum which he

thought would be found in the eggs of insects. The principle is thoroughly

accepted in our day. The cause is believed to be a micro-organism, varieties

of which have been recognized and described by Hallier, Letzerich, and Biir-

ger, with no other proof of pathogenesis than presence in tlie sputum. Afa-

nassieff succeeded in isolating from the sputum of a whooping-cough patient a

short, thick bacillus which he cultivated upon beef-peptone and agar. The

bacillus differs in important particulars from forms hitherto described, and

gives rise, when introduced into the trachea or lungs of dogs and rabbits, to

symptoms simulating whooping cough and to lobular pneumonia. After the

death of the animals these same micro-organisms were discovered in the

mucous membrane of the trachea and bronchi, and also in the nose. As it

was also found in the lungs and bronchi of children who had died of the dis-

ease, the author considers it the true cause of whooping cough, and names it

the "bacillus tussis convulsive." These investigations were subsequently con-

firmed by Schwenker and Wenat. Ssemtchenko after considerable experimen-
tation reached the following conclusions : First, the bacillus of Afanassieff is

specific. It. may be found in the sputum as early as the fourth day of the
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disease. It multiplies in the botly, and as it increases the disease diminishes

in severity. It disappears with the resolution of the disease or when the par-

oxysms are reduced to two to four daily. In tlie presence of complications,

especially catarrhal pneumonia, it increases in the sputum. Thus the bacillus

is of value not only in etiology and diagnosis, but also in prognosis. These

conclusions have, however, not yet met with universal aaseptance, as the obser-

vations have not been sufficiently verified. Renewed interest attaches to this

bacillus of Afanassieff with the discovery by Griffiths of a ptomaine or tox-

ine in the urine of whooping-cough patients. Griffiths claims to have estab-

lished the fact experimentally that an absolutely identical toxine is developed

by this bacillus. The toxine is not found in the urine of any normal indi-

vidual nor in that of one suffering from any disease other than pertussis.

There is, therefore, scarcely room for doubt that pertussis is a mycosis

whose toxines have a special action upon that part of the nervous system

which presides over cough
—to wit, the centres of the superior larj'ngeal and

vagus nerves. Thus in our day the mycotic has displaced the neurotic theory,

and the views of Canstatt and Lebert are substantially re-established. Be

this as it may, there is no doubt as to the exquisite hyperaesthesia of the larj'^nx

in these cases. Any active movement of the larynx as in coughing or cry-

ing, the ingestion of food and drink, any irritation as by exposure to cold air

as in a draft or a cloud of dust, or to contaminated air as in a close, hot room

or crowded apartment, any external pressure or irritation as by inhalation of

tobacco smoke or the drinking of any form of alcohol, may produce an explo-

sion of the disease.

The contagious principle is not often disseminated without direct exposure

to the disease. Thus very slight isolation secures exemption from attack.

The bacillus has no great tenacity of life. Cases in which the disease has been

conveyed after weeks or months by clothing, curtains, or other fomites, so

common in measles, and more especially in scarlet fever, are very rare in

whooping cough. The disease is spread by direct contact in families, and

more especially in kindergarten and schools, to assume endemic proportions

and to cease only when the material is exhausted.

Whooping cough occurs with special frequency, as stated, during convales-

cence from measles. The disease shows itself also in close relation to tuber-

culosis. It has long been noticed that tuberculosis oft«n follows close upon the

heels of whooping cough. It is impossible to say in a given case whether the

whooping cough made the soil fertile or merely aroused the latent disease.

Symptomatology.—The disease begins with the signs of an ordinary

catarrh of the exposed mucous membranes. There are sometimes conjuncti-

vitis with photophobia, and such catarrh of the nose as to lead to the suspicion

of the development of measles. Very shortly, if not simultaneously, there is

bronchial catarrh, M'hich may distinguish itself in no way from an ordinary

cold. The nature of the disease may, however, be anticipated, especially in

the presence or vicinity of other cases, on account of its severity and obstinacy,

especially on account of the undue prostration in association with it Some-
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times, even at this early period, there is a peculiar ring or intonation in the

cough which excites suspicion. Often, again, the paroxysmal nature of the

outbreak thus early defines the disease. The statement of the mother or

attendant that the child coughs worse at night is not in accord with an ordi-

nary catarrh. A simple catarrh of the larynx or bronchial tubes may dis-

tinguish itself by restlessness and exaggerated cough in the early part of the

night ;
but it usually becomes quieter, and the child sleeps more or less con-

tinuously after midnight. Whooping cough intrudes itself at any hour of the

night, and rouses the child usually to a sitting posture, with a more or less

violent paroxysm. The statement also that the cough is attended with flush-

ing of the face and vomiting lends confirmation to suspicions. If, on inspec-

tion, the face, especially the lower eyelids, be swollen and dusky, the disease

is probably whooping cough. Throughout the whole period of the catarrhal

stage, which lasts from ten to twelve days, there is commonly more or less

fever. It is most marked, as a rule, in the evening, and is observed only in

those cases where the temperature is taken at bed-time. Fever is often absent

throughout the whole course of the disease.

Whooping cough occurs, as stated, in paroxysms or explosions. It would

appear as if the nerve-centres suddenly discharged themselves of accumulated

force or irritation, as in a case of epilepsy. Close observation of a case gives

rise to the impression that the poison accumulates gradually up to a certain

point, when it may be no longer stored, and is discharged with the explosion

that characterizes a paroxysm of the disease.

Whooping cough is usually divided into three stages
—the stages of catarrh,

of spasm, and of resolution. The first stage lasts about one week. Sometimes

this catarrhal stage is very short, and the spasmodic element manifests itself

at the end of the second or third day. A pseudo-croup may precipitate an

attack at once, so that the disease may supervene on the day following the

night of its occurrence. A premonitory catarrh of five or six weeks' duration

is usually a preceding complication, and not a distinct prodrome or stage of

whooping cough.

The neurotic element now assumes prominence. The cough becomes more

frequent, severe, and harassing. The intervals between the paroxysms are,

however, more distinct. Very soon the cough assumes the convulsive charac-

ter mentioned, and sooner or later occurs the typical staccato cough, with the

long-drawn, audible inspiration. The second stage has now set in.

In these attacks the seizure is sudden. Sometimes, though not as a rule,

there is a kind of premonition or aura which previous experience has taught

the child to recognize. It is usually a sense of impending distress or danger,

which leads the child to leave its play and run to its parents or grasp a chair

for support. A water-closet, a slop-jar, or a cuspidor is a frequent goal. The

aura may be in the form of dyspnoea, prsecordial distress, nausea, sometimes

actual vomiting. Thereupon ensues the series of expiratory coughs which

distinguish the disease. The first inspiration is easily drawn. Expira-

tion is substituted by the attacks of cough. A second inspiration is caught
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with difficulty, and is often interrupted by a violent spasm of the glottis and

diaphragm. The child tries to force the spasmodic contraction. The face

assumes an expression of indescribable anxiety. The breath is lost. The face

flushes or becomes livid. The eyes protrude. Saliva flows from the mouth.

The look is wild, bewildered. There is for a few moments the appearance of

extreme danger. At last the expiratory muscles get the upper hand in the

form of a series of breath-taking coughs, with the final long-drawn, audible

inspiration whereby the stomach is caught between the diaphragm and the

abdominal muscles and its contents expressed in the act of vomiting. The

discharge of the contents of the stomach and a quantity of glassy, glutinous

mucus from the throat closes the attack. This scene may, however, be re^jeated

once or twice before the last of the spasm yields. Inspiration then becomes

quieter ;
and the child, pale, covered with sweat, exhausted, sometimes almost

in a collapse, is released until the next attack. Meanwhile it recovers itself

entirely, resumes its play, unmindful of the disease, until it is suddenly seized

again.

Paroxysms occur in every grade of severity. They are sometimes so mild

as to make the diagnosis difficult, in other cases so severe as to lead to rupture

of vessels. Haemorrhage may occur from the nose and mouth. Subconjunc-

tival haemorrhage is not uncommon. There are haemorrhages in this region

which do not disappear with the subsidence of the cough. The membrana

tympani ruptures at times and free blood appears at the external meatus.

Ectatic vessels burst in the skin in the face, in the cheeks, and show, visible

even at a distance, subcutaneous extravasated blood. Haemorrhage from the

stomach or intestines or from the kidneys or bladder is much more rare.

Haemorrhage in the brain, which sometimes occurs, is fortunately very much

more rare. Hernia is not uncomuion. Convulsions are possible. The dura-

tion of an attack is usually from half a minute to two minutes, though it seems

to anxious, sympathetic relatives four or five times as long.

Paroxysms occur also in every grade of frequency. Attacks may be lim-

ited in some cases to ten to twelve daily throughout the whole course of the

disease, or they may occur as frequently as twenty, forty, or sixty times in the

course of twenty-four hours. As the severity stands in quite close relation

with the frequency of attacks, it is important that the number be counted, as by

strokes on a piece of paper or a slate, according to the suggestion of Trousseau.

Diminution in the number of attacks is the first sign of approaching relief.

During the interval the patient is apparently in a state of perfect health.

Even when attacks occur frequently during the night, arousing the child to

a sitting posture and a state of extreme anxiety with the struggle for air, it

falls asleep as soon as the attack is over, to become immediately unconscious

of suffijring and to awaken in the morning without a sign of fatigue. Bur-

man attributes the frequency of attack at night to the diniinished vigilance of

the respiratory centres, retarded and more superficial respiration, and greater

accumulation of carbonic acid gas, which may at any time explode the disease.

About the fourth decade of the present century attention began to be direct-
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ed to the more or less constant appearance of an ulcer on the frsenura linguae.

The lesion was observed so constantly as to have given rise to the belief that

it caused the disease. So soon as it was seen that the ulcer was absent in

attacks which occurred in very early life, and showed itself only after denti-

tion, the occurrence of the lesion was explained by friction of the protruded

tongue against the inferior incisors. More extensive destruction of tissue

has been observed also on the base of the tongue by the side of the frsenum,

and a similar break has been seen even upon the dorsum or upper surface of

the tongue, where it has been protruded against sharp upper incisors. The
lesion even at the frsenum is by no means universally present. It is absent

altogether where the attacks are very light, or where the frsenum is short

or the tongue may not be protruded, or where the incisors are dull. It has

been seen also independently of whooping cough in cases of cough from

ordinary catarrh where the lower teeth have been unusually incisive.

The spasmodic stage lasts, as a rule, during two to four weeks, when the

interval between the paroxysms becomes gradually longer and the explosions

themselves less severe. A series of milder attacks may be followed by occa-

sional paroxysms of former severity, and the disease may be protracted in

exceptional cases over a period of several months. Thus the period of reso-

lution may last from two weeks to two months. Cases which are said to last

during six to twelve months and more are usually complicated by chronic

bronchitis, bronchiectasis, emphysema, and more especially tuberculosis. Any
paroxysmal cough, sufficiently severe, may be followed by an occasional audi-

ble inspiration. These are the cases in which the patient is said to have never

recovered from the disease. Such an explosion in the observation of the author

was attributed by the mother to an attack of whooping cough four years before.

It was apparently a bronchiectasis.

Whooping cough is liable to many complications, especially on the part

of the respiratory organs. Bronchitis belongs to the disease, and usually

drowns all other sounds in the lungs with its rales. Any disease attended with

bronchitis is liable also to broncho-pneumonia, and broncho-pneumonia is the

most frequent of the serious complications of whooping cough. The spasmodic
closure of the glottis and the powerful efforts of the expiratory muscles some-

times develop oedema of the glottis, more frequently emphysema of the lungs.

The wonder is that emphysema is not more universal. The occurrence of it

is in fact an exception. It is usually slight, marginal or peripheral, and is

marked by dilatation only of the air-cells, whose walls are so resilient as to

recover themselves entirely with the relief of the strain on cessation of the

disease. Sometimes, however, especially in cases of failing nutrition, tuber-

culosis, syphilis, and rickets, the dividing walls are broken and air-cells are

ruptured. Still more rarely air may escape into the pleural sac, to constitute

a pneumothorax or break the lung at its hilus, reach the mediastinum, or

escape into the subcutaneous connective tissue and inflate—literally blow up—the upper half of the body. There is no better proof of the strength of the

heart than the fact that it escapes damage under the spasm and stasis of whoop-
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iiig cough. In very protracted or extremely severe cases the heart-muscle may
be finally weakened and show spots and regions of degeneration. As a rule,

however, all the circulatory disturbance of whooping cough is limited to sta-

sis and ectatic dilatation of the vessels, so that in the great majority of cases

nothing is seen except puffiness of the eyelids and ectatic vessels about the

face.

Complications on the part of the nervous system are very rare. At the

height of the attack there are experienced extreme anxiety, a sense of suffocation,

a vertiginous bewilderment approaching loss of consciousness, which disappears

entirely with the recovery of the breath. The momentary apnoea may be pro-

longed to the point of danger, and very young children may actually succumb

to suffocation. Vomiting, which is usually hailed with pleasure as indicating

the end of the attack, may be excessive. It may continue into the interval.

It may even produce collapse, or in more protracted form lead to marasmus.

More frequently a more or less decided convulsion ensues, and the case may be

marked by a series of convulsions, any one of which may prove fatal. Some-

times cerebral symptoms continue during the interval, and a case may bear

the aspect of a meningitis. Stupor, coma, and hemiplegia would indicate the

occurrence of cerebral haemorrhage.

Trortzky reported three cases accompanied by mental disturbance, loss of

speech, and monoplegias. In one case a child aged two was seized imme-

diately after a paroxysm with strabismus, dilatation of the pupils, blindness,

spasm of the flexors of the arm, delirium, and Cheyne-Stokes respiration. In

a second case, in a boy aged three and a half years, there were great headache

and difficulty in thinking and speaking during the five weeks' duration of the

disease. The case was complicated with pneumonia.
The relation of pertussis to measles has been already remarked, and the

coincidence of these diseases intensely aggravates the prognosis of either one.

Pertussis stands also in close relation to tuberculosis. It is said to fertilize the

soil for the growth of the bacillus tuberculosis. The truth is probably that it

awakens into activity latent depots. Enlarged tracheo-bronchial glands have

been so often remarked in connection with pertussis as to have been at one

time considered the cause of the disease (Gueneau du Mussy). Latent tuber-

tulosis is the more modern explanation of these adenopathies.

The diagnosis of whooping cough in the convulsive stage is an easy mat-

ter. The serias of rapid, sudden, explosive, breath-taking coughs, attended by
the evidence of venous stasis, cyanosis

—whence the old name, blue cough
—

which ceases only when a quantity of mucus, under the combined efforts of

cough, retching, and vomiting, is expelled ;
the prolonged expiratory efforts,

followed by a long-drawn, audible inspiration, which has been not inaptly

likened to the bray of an ass
;
and the gradual cessation of the disease,

—^suf-

ficiently characterize it.

In the first stage whooping cough is not so easily separated from other

forms of catarrhal affections. The age of the patient may throw some light

upon the case. The presence or absence of the disease in the history, more
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especially the existence of other cases in the family or community ;
then the

obstinacy of the cough, the longer duration, the fewer physical signs to account

for it, the more spasmodic character of it, with intervals of more complete

exemption,
—excite suspicion or confirni the evidence of the existence of

disease.

In the last stage there will generally have been a well-marked history of

previous whoop in the cough, which may, indeed, be still occasionally heard.

Here, too, there is a more marked interval between individual attacks than is

common in the ordinary bronchitis
;
a slight nervous element still prevails.

The cough will have lasted unusually long, six to twelve weeks
;
other cases

in other stages of the disease are in the vicinity, etc.

The prognosis is for the most part entirely favorable. Notwithstanding

the threatened suffocation and tremendous strain upon the heart, recovery is

the rule, and that without a trace of lesion. Complications and bad surround-

ings may, however, intensely aggravate the natural benign prognosis. The

prognosis is determined to a considerable extent by the age and sex. The dis-

ease is, as stated, from some inexplicable cause, not only more frequent, but

more severe, in the female sex. The disease becomes less and less grave with

advancing life. Maier declares that 97 per cent, of all the fatal cases occur

under the age of five, 58 per cent, in the first year. Biermer made a

grand average of the established mortality-rate, based upon the statistics

of many authors, at 7.6 per cent.—a figure that certainly entitles the disease

to respect.

It is an error to consider whooping cough as a trivial malady. There

occurred in England in one year, of 500,341 deaths, 10,318 deaths from

whooping cough. In New York in one decade, wherein 4062 deaths occurred

from typhoid fever, there were 4094 deaths from whooping cough. Hagen-

bach says that whooping cough had more victims in Basle in fifty years than

any disease except typhoid fever and diphtheria. The general mortality is

estimated, as stated, at 3 to 7 per cent. It has reached as high as 48 per

cent, in the second year of life.

The most frequent causes of death are (1) suffocation from spasm of the

glottis ; (2) broncho-pneumonia ; (3) haemorrhage ; (4) marasmus. A simple

peripheral emphysema disappears, as stated, without trace. Interstitial, medi-

astinal, and general emphysema, pneumothor^ix, make the prognosis grave.

The prognosis depends, aside from the condition of the patient himself,

upon the severity and frequency of the attacks. A single explosion may last

from fifteen seconds to an entire minute, and a series of explosions which con-

stitute an individual attack may last from ten to fifteen minutes. The prog-

nosis is grave where the attacks reach fifty in the course of twenty-four hours
;

at sixty it assumes special gravity. Individual attacks may do damage also

by their intensity ;
thus haemorrhage may be copious from mucous surfaces.

Blindness occasionally results, probably from cedema of tiie brain. It is

almost always temporary, and disappears with the subsidence of oedema. Then

subarachnoid haemorrhage, unusual as it is, is sometimes fatal. Such excessive
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vomiting occurs in certain cases as may not be stilled with the cessation of

the attack, so that inanition may result. Psychopathies from the profound
mental disturbance, fortunately usually temporary, are occasionally reported.

Absolute exophthalmos has been produced by excessive retro-bulbar haemor-

rhage. Rupture of the membrana tympani, with subsequent otitis media, has

resulted in deafness and, occurring in very early life, in deaf-mutism. The

frequency with which the disease is attended with, preceded by, or followed by
tuberculosis has been remarked already. Thus it will be seen that whooping

cough is by no means a trivial affection.

Prophylaxis.—As the disease has, al; least at times, such gravity, prophy-
laxis assumes importance. The only prophylaxis worthy of the name is iso-

lation. Isolation to be effective must be complete. The patient must be sep-

arated not only from children, but from adults who come in contact with unaf-

fected members of the family. As this isolation in a disease which is usually

considered so mild is practically impossible, attention should be directed rather

to the protection of delicate members of the family ; they should be isolated

rather than the patient. It is advisable that tuberculous, rachitic, syphilitic,

or otherwise diseased or debilitated children should be removed from the house

as early as possible. Whooping cough is contagious in all stages of the dis-

ease. So long as there is cough, matter is expectorated, to be dried and dis-

seminated, and thus to convey the disease. In the removal of children from

the house, warning should be entered at the new place of residence, that the

disease may not be developed in new centres.

The most essential element in prophylaxis at all times is the destruction

of the sputum. Though the individual is attacked with the suddeness of an

explosion, mucus, at least in quantities, is not expelled until the attack has

spent itself, so that there is, for the most part, time for the collection of

sputum in water. As in tuberculosis, the handkerchief should never be

used for the reception of sputum. Perfect prophylaxis implies also the use

of separate beds, the separate washing of bed-linen or the subjection of it to

steam or dry heat, the use of separate utensils for food, the use of separate

clothing, etc.

Treatment.—Until the specific nature of the disease shall have been deter-

mined there can be no question of any specific treatment, and remedies may be

addressed only to its symptoms. The symptom which assumes prominence,

and upon which nearly all the complications of the disease depend, is the

cough, and the nature of the remedy which is used against the cough will

depend upon the view which the practitioner may take of the nature of the

disease
;
that is, whether it be catarrhal, neurotic, or mycotic. The truth is,

the treatment of whooping cough remains still in the stage of empiricism,

and as nearly every remedy in the materia medica has been tried to relieve

the cough, so appeal is made to every new remedy.

The older writers used the anodynes early. Opium in some form or other

was the shield which was soon inter|X)sed. In modern times the active prin-

ciple of opium, morphine, was and is still extensively employed :
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^. Morphinse sulphatis, gr. ss-j ;

Aquae amygdalae amar., f§ss ;

Aquae, f^iss.—M.

Sig. A teaspoonful every two to six hours.

With the morphine was often combined 5- to 10-grain doses of the bro-

mide of sodium or potassium, or there may be added to the prescription the

hydrochlorate of apomorphine, \ grain to IJ grains, or for the bitter-almond

water or cherry-laurel water may be substituted J an ounce of either glycerin

or syrup, simple or of orange-peel, raspberry, etc. The remedies commonly

employed in the treatment of bronchitis are also frequently resorted to. The

syrup, simple or compound, of ipecac, J to J teaspoonful ;
the wine of ipecac

in half these doses
;
minute doses of tartar emetic, ^ to ^ of a grain ;

bella-

donna, 1 drop of the tincture for each year of life
;
or atropine, 1 grain to

1 ounce of water, given in doses of from 1 to 2 drops two or three times a

day. The iodide of potassium is a remedy of value. It may be given as

follows :

'Sf.
Potass, iodi, ^ss;

Aquae menth. piperit., f^ss.—M.

Sig. Two to five drops in a dessertspoonful of milk three or four times a day.

The iodides are more used in cases in which the chest is full of rales
;
the

ipecac preparations especially in the presence of burning irritation in the throat

and chest
; belladonna, the bromides, and morphine being addressed more espe-

cially to the spasmodic element.

Camphor, valerian, asafcetida, and musk have their advocates in the treat-

ment of whooping cough. Chloral had at one time high laudation in doses of

3 to 10 grains. Chloroform, ether, the bromide and iodide of ethyl, and arayl

nitrite (2 to 5 drops) were inhaled with the hope of curtailing the attack
;
cre-

asote, the salicylates, and carbolic acid were remedies administered internally

and by inhalation for the destruction of the assumed mycosis. Various anti-

pyretics, more especially antipyrine, in doses of from 2 to 5 grains every two

to four hours, do certainly prolong the intervals and mitigate the severity of

the attack. These remedies were recommended indeed as specifics a few years

ago, with the later fate of all the specifics, in the treatment of whooping

cough. Saturation with bromides, gr. x-xv four times a day, is a plan now

much in vogue.

The mere mention of the names of remedies recommended from time to

time in the treatment of whooping cough would consume the space allotted to

the discussion of the whole subject. One remedy, however, deserves mention,

if only because it is the last used. This is bromoforra, which was recom-

mended first by Stepp of Nuremburg. Lowenthal used it in Senator's poly-

clinic in 100 cases, claiming that it made the attacks milder in the course of a

few days. Bromoform is given in drop doses, 2 to 5, three or four times a day.

Children one year of age receive three times daily 2 to 4 drops ;
children from

Vol. I.—21
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two to four years of age receive 3 to 4 drops three to four times daily ;
chil-

dren from four to eight should receive three or four times daily 4 to 5 drops,

according to the number and frequency of the attacks. The remedy must be

protected from the light, hence in dark bottles with good stoppers. It is

usually given dropped in water, when care must be taken that the j>early

drops floating about in the water are swallowed. If the use of the drug l)e

stopped too soon, relapses occur. Bad effects have been observed, but never

from these small doses. One child which received a larger dose than had been

prescribed fell into narcosis, but was readily revived. Fischer of New York

reports 61 cases, claiming almost specific properties. The duration of the

treatment was from ten to thirty days, and cure occurred in 75 })er cent, of

the cases in from two to three weeks, if there were no complications. Neu-

mann of Berlin is more temperate in his statements. He tried the remedy in

25 cases, and believed that it exerted a favorable influence upon the individ-

ual attacks, but had no real effect upon the course or duration of the disease.

He was never able to cut an attack short even by early administration of the

drug, though he never saw any ill effects. These conclusions represent the

results which are generally admitted, so that it may be said that bromoform

is the most valuable of the late contributions to the therapy of this

disease.

Among the latest remedies recommended the following may be cited : Car-

bolic acid in aqueous solution, 1 : 120, of which \ an ounce three or four times

a day is advocated by Oltramare
; hyoscine hydriodate, by Edelfsen

; turjjen-

tine, revived by Ringk ; pilocarpine to abort the disease, by Albrecht
;
chlo-

ride of gold and sodium, by Magruder ; cocaine, by Krimke; peroxide of

hydrogen, by Richardson
; cyanide of mercury, by Drzewiecki

; resorcin, by
Concetti

; oubain, by Gemmel
; thyme, by Johnson. Among remedies to be

inhaled, turpentine, thymol, illuminating gas (carburetted hydrogen), carbolic

acid, cocaine, sulphuretted hydrogen, tar, benzole. Ledolier recommends

chloral by rectal injection ;
Goldsmith sprays the nose with mercuric chlo-

ride or salicylates; and Rossbach applies the constant current of electricity.

Vomiting may be usually relieved by chloral, grains 2 to 5, with pepper-

mint-water, a dessertspoonful to a tablespoon ful, by the mouth or if necessary

by the rectum.

Local applications addressed to the mycotic nature of the disease cannot

reach it, for the reason, probably, that the mycosis is in the blood, and the

symptoms are due to toxines. Applications and inhalations of carbolic acid,

chloroform, benzine, turpentine, quinine, resorcin, however highly lauded by
individual observers, have all fallen into disuse. May it be mentioned that

Naegeli reports that in two children he has succeeded more than five hundred

times in apparently arresting the spasms of j^ertussis by pulling the lower jaw
downward and forwartl ?

Cocaine has been trial, but met with no better success. The influence of

the drug is too temporary and its cumulative effects too depressing, if not

dangerous, to warrant its continued use, so that at the present time the treat-
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ment of whooping cough, awaiting the discovery of some specific antitoxine,

resolves itself into the extremely cautious use of morphine as a shield against

the damage of the disease. Mild cases are let alone, on the principle
"
pri-

mum non nocerer Let it be said, for the honor of medicine in this dearth

of therapy, that change of climate does often really
"
act like magic."



SEPTICAEMIA AND PYEMIA.
By WILLIAM PEPPER.

From the earliest times the occurrence of febrile disturbance after wounds

and in connection with internal suppuration has been noted. The terms

"septicaemia" and "pyaemia" were for a long time indiscriminately used

to designate the conditions referred to, and it is only since the development
of the science of bacteriology that the ultimate etiological diiferences between

the two conditions have been satisfactorily discovered. While they come under

the notice of the surgeon more frequently than that of the physician, there are

forms of both conditions that are seen by the latter and that arise independ-

ently of the occurrence of external wounds.

Septicemia.

Definition.—A condition caused by the absorption of animal poisons

developed in the body, as a rule due to bacterial growth, characterized clinically

by febrile reaction and various accompanying symptoms ; pathologically, by
the absence of purulent foci in the various organs of the body.

After the receipt of any wound there may arise a reactionary fever,

whether the solution of continuity be exposed to the air or enclosed by the

uninjured parts surrounding the lesion. After simple fractures there is apt to

be a rise of temperature, of short duration, and acquiring a variable, but not

frequently a considerable, height. This reactionary fever was at one time sup-

posed to be due to reflex causes, but it is more reasonable to sup|X)se that it is

produced by the absorption into the blood of some of the materials surround-

ing the lesion. This is well seen in the febrile condition that often results

from the presence of an extravasation of blood into the tissues. In this form

of septicaemia the presence of bacteria in the primary focus is not neces-

sary. Usually without preceding chill there is a rapid rise of temperature to

102°, or even 104° F., with corresponding rapidity of the pulse, but without

marked constitutional disturbance. This fever continues for a short but

variable length of time, from one to three or four days, disappearing spon-

taneously and leaving no sequelae. A second form may result from the

absorption from wounds of the products of growth of the raicro-oi^anisms

of putrefaction. This is exemplified in the rise of temperature with consti-

tutional disturbance seen after operation, where there is in the wound either a

disorganized blood-clot or a portion of necrotic tissue. Tiie symptoms in this

form appear rapidly, and differ from those observed in the form first described

merely in their greater intensity and more prolonged duration. Rapid disap-

pearance of all unfavorable symptoms follows the removal of the cause.

324
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In a third and more severe form the symptoms are produced by the

absorption of ptomaines from a local lesion, and by the ptomaines in the cir-

culating blood likewise produced by absorbed micro-organisms. The micro-

organisms concerned in this form are usually the pyogenic micrococci. The
condition is well seen in the results of such poisoned wounds as are frequently

produced in the dissecting-room. After a variable period, twenty-four hours

to three or four days, there appears a feeling of malaise, with slight chilly sen-

sations or even a pronounced rigor. Soon the bodily temperature progressively

rises, and shows daily remissions or intermissions. With this rise of tempera-
ture there are headache of variable intensity, loss of appetite, a moderate

amount of thirst, in some cases diarrhoea. The pulse is rapid, and at first full

and bounding, but later becomes soft and compressible. The tongue is lightly

coated in the beginning, but as the bodily temperature rises becomes thickly

coated and dry. Locally, there may be intense redness and swelling of the

part affected if on the cutaneous surface, and lymphangitis and lymphadenitis

may be found in the lympliatic structures that drain the part. If the cause

be not removed or if the poisoning be very intense, the patient sinks into

a typhoid condition, with marked irregular elevation of temperature, rapid,

feeble pulse, delirium of variable intensity, but usually of muttering charac-

ter, and marked prostration of all vital power. The tongue now is apt to

become dry and glazed, or may be covered, as are the teeth, with brownish

sordes, with which may be mingled bloody crusts from the numerous fissures

that are present in the organ. If the condition persist, the first sound of the

heart becomes weak, bed-sores form, and the patient dies exhausted. In some

cases there appear before death petechial spots on the surface or hsemorrhage

may occur from various mucous surfaces.

Upon examination after death there are no characteristic lesions to be dis-

covered. The blood is usually dark in color. Upon the serous surfaces

points of extravasated blood may be seen, or there may be found hsemorrhagic

effusion in the cavities enclosed by them. The spleen is usually enlarged and

softened. The liver may show evidences of fatty degeneration or may be

merely fuller of blood than is normal. The lungs are apt to be congested,

chiefly in the posterior portions. There may be areas of atelectasis or of

broncho-pneumonia. The heart is softened, and its cavities contain either

adherent ante-mortem coagula or grumous, friable post-mortem clots. There

are no hsemorrhagic infarcts or metastatic deposits of pus. Upon micro-

scopic examination of various organs there may be found islets of coagula-

tion-necrosis.

The diagnosis is, as a rule, easy, the only difficulty being the discovery

of the source of blood-contamination. By careful examination into the his-

tory of the case this can usually be discovered even in the cases that do not

result from some recent injury or operation. One point should, however, be

borne in mind : the frequent dependence of this condition upon the attempt

to produce criminal abortion or upon the presence in the uterus of placental

remains after an unrecognized miscarriage.
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The prognosis is in all cases to be guarded. Death may occur within the

first twenty-four hours if the amount of poison absorbed be very large.

In regard to treatment but little can be said. Removal of the cause is of

the greatest importance. In addition to the adoption of appropriate surgical

measures the patient's strength must be supported by appropriate diet and the

judicious use of stimulants. In the lighter forms quinine may be of value in

small tonic doses
;
in the more severe forms its value is very slight. The diet

should consist of liquid, easily digestible and nourishing articles, such as

milk, raw or lightly boiled eggs, beef- or clam-juice, and liquid peptonoids.

Alcoholic stimulants in some form are required in all severe cases. Careful

attention must be directed to the condition of the skin, and the urinary blad-

der must be carefully protected from over-distension. Should danger arise

from hyperpyrexia, suitable hydrotherapeutic measures should be adopted.

Pyemia.

Definition.—A condition arising from the diflPusion of the micro-organisms

of suppuration throughout the body, characterized clinically by frequently recur-

ring chills, remittent or intermittent fever, profuse sweatings, and various

symptoms depending upon the involvement of different organs ; pathologically,

by the presence in various tissues of multiple metastatic purulent foci, pro-

duced by the transference of the pyogenic micro-organisms from a primary
focus of suppuration.

As will be seen by the definition given, this condition is dependent upon
the presence in the various organs of single or multiple abscesses that have

been produced by the transportation of pyogenic bacteria from some primary

focus, thereby differing from septicaemia, wherein no such metastasis is present.

Among the more frequent sites for these primary abscesses, when not traumatic,

may be mentioned the subcutaneous cellular tissue
;
the pelvic cellular tissue

and organs; the subperitoneal connective tissue; the marrow of the long bones;

the parts surrounding the middle-ear cavity ;
and the joints. It frequently

happens that wide dissemination of purulent emboli occurs from an ulcerat-

ing lesion of the cardiac valves. This form of endocarditis is usually itself

secondary to some other lesion, the valves merely offering a good breeding-

place from which the bacterial masses may be swept off by the blood-stream

and scattered throughout the body.
"
Idiopathic pyaemia

"
is the name applied

to those examples where no primary purulent focus can be demonstrated.

The essential cause of the condition is one of the forms of pyogenic
micrococci. The streptococcus pyogenes is the most frequent form found,

but the staphylococcus pyogenes aureus or albus is present in many instances.

These micro-organisms, either by their own activity or by means of the mate-

rials they produce, cause coagulation-necrosis of the surrounding tissue-cells
; by

their continued action this area of coagulation-necrosis extends; inflammatioD

of the veins of the part follows, with a similar process in the wall of the ves-

sel
;
the endothelium of the vein so affected is loosened from its deep attach-

ment, and with its contained micrococci is swept off by the blood-stream.
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Arriving at some portion of the circulatory system where the calibre of the

vessel diminishes to snch an extent as to preclude the passage of the embolus,

stasis occurs, and, if the soil be suitable, the transported micrococci repeat the

process of pus-formation in their new quarters. In this way are formed num-

erous abscesses in various parts of an organ or in various and frequently

widely-separated regions of the body. If the original focus were in the

superficial portions of ihe body or in the long bones, the secondary abscess

will be found in the lungs, or if they pass through these organs without lodg-

ment the heart and kidneys will offer a favorable site for their development.

If the primary focus be in the area drained by the portal system, purulent

pylephlebitis and secondary abscesses in the liver will result. When malig-

nant endocarditis has been the starting-point of the emboli, the secondary

foci may be found in the spleen, kidneys, brain, «kin, or intestines.

The symptoms of pyaemia vary greatly in different cases, depending upon
the organ or organs that are the seat of the secondary abscesses. There are,

however, certain symptoms that are present in all forms, and that characterize

the condition. The onset of pyaemia is usually announced by the occurrence

of a rapid rise in the bodily temperature. With this rise of temperature, or

following shortly thereafter, there is a chill that at times merely amounts to a

sensation of coldness, at times to a severe rigor. The temperature may shortly

sink to near the normal, but soon again rises to a point higher than that pre-

viously attained. The fall of temperature may not occur until the following

morning, the second elevated point being usually observed upon the evening

of the day after the onset. From this time the temperature assumes a peculiar

type, with high elevations toward evening, and a fall of oflentimes three, four,

or more degrees toward the early morning hours. The rigors are repeated at

varying intervals, but they may not be a marked feature of the case. With

this peculiar temperature range and the occurrence of rigors there is found to

be a marked tendency to profuse sweating. The sweating may be almost con-

tinuous, or it may occur in paroxysms that are apparently causeless, but that

are more apt to occur toward night-time. The patient rapidly loses strength,

and emaciation progresses with constantly increasing celerity. With the symp-
toms enumerated there are loss of appetite, thirst, a peculiar sweetish, nauseat-

ing odor, and usually the signs of involvement of one or more of the internal

viscera. The patient sinks into a condition of profound prostration ;
bed-sores

form on parts exposed to pressure ;
and the patient dies from exhaustion or

from involvement of some vital part in the suppurative process.

When the liver is the seat of secondary foci of suppuration, a more or less

intense yellow discoloration of the conjunctivae and skin will be developed,

with in many cases a varying amount of diarrhoea, and on percussion there is

shown to be enlargement of the organ with tenderness over its site. Involve-

ment of the kidneys may give no sign ;
more frequently, however, there is albu-

minuria with granular casts, and at times blood. Splenic infarction is shown

by pain in the left hypochondriac region, with progressive enlargement of the

area of dulness. Metastasis to the lungs usually is productive of but few changes
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in the physical signs, save tiioseof the accompanying inflammatory conditions.

Intestinal involvement is accompanied by marked diarrhoea, causing errors to

be frequently made by its simulating the diarrhoea of typhoid fever. Metas-

tatic infarctions of the derm produce multiple superficial abscesses. Secondary
abscesses may also occur in the parotid gland and in the pancreas, giving rise

in the latter to deep-seated pain in the epigastric and umbilical regions.

Abscess of the. brain may give rise to various forms of paralysis, but the

lesions are, as a rule, multiple, and hence give rise to no trustworthy local-

izing symptoms. One other form must be mentioned, wherein the joints are

attacked, giving rise to what is known as pysemic rheumatism.

The pathology of the condition has been already indicated. Upon post-

mortem examination it may be difficult to determine the primary source of

infection. The abscesses that form in the various organs are multiple, and

usually do not attain to large dimensions before death occurs. In some

cases, however, owing to the fusion of smaller abscesses or owing to the

embolus obstructing a large arterial branch, one large abscess may be present.

In the secondary deposits there can be found the pyogenic micro-organisms
that are accountable for their production.

The diagnosis is usually readily made by observing the peculiar irregu-

larly intermittent fever. The two diseases with which this condition is most

apt to be confounded are typhoid fever and malaria. A careful revnew of

the history of the case, due attention to the course of the temperature, the

appearance of the countenance, the absence of marked sweating and of rigors,

with the presence of the typical eruption, the characteristic stools, the tym-

pany, and splenic enlargement, will usually indicate typhoid fever. Malaria

can be readily distinguished by the greater regularity of the fever, the periodic

occurrence of the rigors and sweating, the completeness of the intermission, the

specific action of quinine, and finally the presence of the plasmodium malaria

in a patient suffering from the malarial infection. The diagnosis is not suf-

ficiently accurate until not only the condition of pyaemia is determined, but

the lesion that gave birth to it is discovered.

The prognosis is in all but the mildest cases extremely grave. Where

the disease is well marked, and where surgery cannot be called to our aid to

evacuate the secondary depots of ])us, recovery is rare. Unfavorable signs are

those indicating involvement of the deeply-seated organs.

Unfortunately, but little can be done in the way of treatment, save where

the secondary abscesses are amenable to surgical interference. All our measures

must be directed to keeping up the patient's sti-ength. A nutritious diet,

moderate doses of quinine, with suitable amounts of alcohol, are our chief

mainstay. Digitalis, caffeine, or strychnine may at times be of use.. For

the sweating, atropine, aromatic sulphuric acid, or agaricin internally, with

sponging of the bo<ly with alcohol and alum, may be resorted to. Pain is

rarely severe, but may require the use of morphine. The chief indication is

to support the patient until surgical interference for the evacuation of second-

ary foci may become possible.



ACUTE MILIARY TUBERCULOSIS.

By W. oilman THOMPSON.

Definition.—Acute miliary tuberculosis is a form of tubercular infection

characterized by the general dissemination of minute tubercles throughout the

various organs of the body, by pyrexia, constitutional symptoms, and a rapidly-

fatal ending.

Etiology.—Acute miliary tuberculosis may occur at any period from

infancy to sixty years of age, but it is most common between the age of

puberty and middle life.

Acute miliary tuberculosis may follow upon a tubercular pleurisy or vari-

ous bone and joint diseases of tubercular origin with caries and necroses, or

tubercular lymph-glands with cheesy degeneration. It not infrequently occurs

in connection with a tubercular psoas abscess or with the scrofulous diathesis
;

hence it is very often a secondary disease. Reich reports a remarkable occur-

rence in Neuenburg, a town of 1300 people. The midwifery practice of the

town was divided between two women. One of these midwives acquired

pulmonary tuberculosis. She was in the habit of resuscitating stillborn

infants by applying her mouth to theirs and breathing into their lungs. In

the course of two years ten of these infants died of miliary tuberculosis, which

affected chiefly the meninges, while in the practice of the healthy midwife no

such fatality resulted, and the parents of these children were not tubercular.

Similar infection has occurred among Jewish children after the rite of cir-

cumcision when the operator, having pulmonary tuberculosis, has applied his

lips to the incision. Occasionally operation upon tubercular joints or upon

tubercular bones with incomplete removal has been followed by miliary

tuberculosis.

None of these various conditions, however, are necessary forerunners of

miliary tuberculosis, and the disease occurs sometimes in persons who are in

good health—at least in whom no caseous or tubercular foci or tubercle bacilli

have been discoverable. The cause of this sudden infection by miliary tuber-

culosis of the entire body in persons previously in apparent health is undecided.

It is not directly due to the entrance of any virus through the lungs, and it

does not follow acute pulmonary inflammations. It was long ago suggested

by Buhl that it was owing to the sudden liberation of caseous material from a

circumscribed focus by ulceration into a blood-vessel or lymphatic vessel. In

gup])ort of this theory is the fact that Ponfick discovered caseous infiltration

of the walls of the thoracic duct in children who had died of miliary tuber-
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culosis. A few years later Weigcrt found similar appearances in the walls of

the pulmonary veins. Under similar circumstances it would be easy for a

lymphatic gland to adhere to the wall of a vein, ulcerate into it, and pour its

j)r<)(lu('ts
into the circulating blood.

On the contrary, miliary tuberculosis is a very unusual complication of

advanced pulmonary phthisis, and, indeed, of many other conditions in which

there are large caseous deposits of long standing.

Since the discovery of the bacillus of tuberculosis by Koch in 1881 the

theory has been advanced that miliary tuberculosis is not occasioned . by
caseous or other infections material present in the circulation, but by the

bacilli themselves, which, having escaped into the blood, find lodgment in the

different viscera and serve as foci for the development of countless tubercles.

In support of this recent theory is the fact that the injec;tion of Koch's tuber-

culin into tuberculous subjects occasionally excites acute miliary tuberculosis.

Koch's tuberculin is a glycerin extract prepared from a culture medium in

which tubercle bacilli have been growing. It is diluted with distilled water

at the moment of use, and one milligram, gradually increased to five or more,

constitutes the dose, given by hypodermic injection. According to Koch, the

glycerin extract contains peptone, albumose, and other undefined proteids and

salts : it is a viscid, thin, syrupy fluid with a neutral reaction, faintly aromatic

odor, and the color resembles diluted iodine. When diluted with water it is

opalescent and greenish.

The action of tuberculin upon tubercular subjects is both local and constitu-

tional. In from four to five hours after the first inoculation it produces febrile

symptoms. There is a chill with nausea and vomiting, headache, malaise,

aching of the limbs, and a sharp rise of temj^erature to 103° or 105° F. A
few hours later the local symptoms apjiear. If there be a tubercular joint or

skin or gland lesion, there is local swelling, redness, and pain, accompanied by
exudation and infiltration of the tuberculous tissue with leucocytes. Similar

changes occur at the site of tubercular processes in the lungs and elsewhere.

The tuberculin does not kill the tubercle bacilli, but modifies the nutrition of

the tissues that surround them, and it has no influence on necrosed bone or

old cheesy material. Living bacilli and caseous detritus have been found in

the sputum after tuberculin inoculation. In other instances the bacilli become

encapsulated, and are thereby rendered innocuous. In still other cases, how-

ever, patients have been found to suddenly develop acute miliary tuberculosis.

This is due to the local inflammatory process excited by the tuberculin, result-

ing in a communication Ixitween a tubercular lymph-gland, or other focus of

tulx!rcular material, and a vein or lymphatic trunk. In this manner the

bacilli pass into the circulation, and are l)orne to all parts of the body to

excite the formation of fresh tubercles. This occurrence is not very frequent,

but well-marked cases have l)een described by Virchow and others. The use

of tuberculin, although so disappointing in its benefits, has proved of excep-

tional interest by adding to the knowle<lge of this mcxle of exciting acute

miliary tuberculosis.
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Morbid Anatomy.—After deatli the body presents the a|>j)earaiu,-o common

to acute febrile disease. The blood is dark and fluid, tlie spleen is softer than

normal, and there may be more or less visceral congestion. The muscles are

red and rigor mortis is well marked.

For the detailed structure of tubercles the reader is referred to the article

upon Pulmonary Phthisis. They present no anatomical peculiarities in

miliary tuberculosis, excepting in regard to their extension and uniform

distribution through many organs and tissues of the body. The tubercles

vary in size from ^-^ to ^^ of an inch in diameter. Submiliary tuber-

cles are also, found, and the masses may be as large as a split pea. Such

masses are composed of aggregations of the miliary nodules. When newly

formed they are gray, translucent, and somewhat firm in consistence, so

that thev can be picked out with the point of a scalpel. They conmionly

possess the epithelioid and giant-cell structure which is typical of such

growths, or they are merely minute foci of tubercular inflammation. The

outer wall of the arterioles is often thickened by infiltration with lymphoid

cells. Such structure is often found in the vessels of the pia mater.

Sometimes inflammatory pnxlucts or granulation tissue are mixed with the

tubercular growths. The miliary tubercles, when newly formed, are often

found to contain tubercle bacilli. Older tubercles, especially caseous ones, con-

tain few or no bacilli.

The disease usually runs such a brief course that few if any of the tubercles

have an op{K)rtunity to undergo caseous change, as they do in pulmonary

phthisis. In more protracted cases they may become caseous and yellow ;

sometimes the centre only of the tubercle is caseous and friable.

The lungs are filled throughout with minute tubercles, which can for the

most part be seen with the naked eye and distinctly felt between the fingers.

They may also involve the pleura. The tubercles are grayish and translucent,

and the larger yellow cheesy masses and abscess-cavities, which are irregularly

disposed in chronic pulmonary tul)erculosis, are wanting, unless the latter dis-

ease has previously invaded the lungs, which is not usually the case. Tubercles

are found in the parenchyma of the lungs, and they invade the walls of the

air-cells. The air-cells between the tubercles contain more or less detritus of

granular matter, desquamated epithelium, or inflammatory products, fibrin,

and pus in small quantities. The tubercles also occur in the walls of the

bronchi and pulmonary blood-vessels. They are frequently discrete, but may
be very close together or occasionally gathered in masses as large as a pea.

The lesions of extensive acute catarrhal bronchitis may accompany the tuber-

cular extension in the lungs. In children's lungs the miliary tubercles often

attain a large size.

In the liver and spleen tubercles also occur in large numbei-s, but they are

of microscopic size. The spleen is not much enlarged, but may be slightly so.

In the liver the tubercles are found both within the lobules and in the inter-

lobular connective tissue, the latter being often increased in amount.

The endocardium may contain tubercles. The lymjji-glands, peritoneum,
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and omentum may be filled with them, and peritonitis maybe excited. Tuber-

cular granules are also found in the marrow of the bones, such as the vertebrae,

sternum and ribs, and in the kidney. In the latter there may be only infil-

tration of lymphoid cells.

The tubercles invade the pia mater, especially at the base of the brain.

They are found upon the membrane over the pons, optic chiasma, etc. This

condition is often present in cases which attack the young.

The invasion of the choroid by tubercles was first observed by Manz and

Cohnheira. They can be distinguished in the eye during life by an expert

ophthalmologist, although they are somewhat difficult to demonstrate. They

commonly develop near the yellow spot or the disk, or they may occur through-
out the choroid. When present in a doubtful case they make the diagnosis ab-

solutely certain. They vary in diameter from 1 to 2.5 mm. The tubercles

may occur anywhere in the body, but they are rare in the skin, mucous mem-

brane, or muscles, and seldom occur in the j)ancreas or salivary glands.

Symptomatology.—The symptoms depend upon the general infection and

the extent of the local lesions.

In a typical case of acute miliary tuberculosis the symptoms are as follows :

The patient complains of malaise, anorexia, prostration, and fever for two or

three days. The pulse is accelerated, and there is a sensation of thoracic

oppression. The temperature rises rapidly in a few days to about 104° F.,

though it presents no regular course. Respiration becomes greatly accelerated,

and finally its rate reaches 40 or 50, or even 60, per minute. The pulse

may be 140. There is marked pallor and cyanosis, and lips, cheeks, and

finger-tij)s become purple. Without special pain, the patient feels very ill

and dull, and prostration becomes more and more marked. There is a cough
which may be dry and obstinate, or there may be muco-purulent sputum.
The rapid pulse and respiration continue, the temperature is irregular, but

often of a remittent type, and the patient passes into a typhoid condition. If

the serous membranes are affected, the temperature remains higher. Nervous

sym])toms develop : there may be muscular twitchings and «irphologia. The

dulness deepens into coma, or there is a low muttering delirium
;
the tongue

is brown, dry, and fissured; there is herj>es labialis; the evacuations become

involuntary ;
and the patient dies in collapse or coma, with pulmonary oedemj!.

There may be uncontrollable perspiration, j)roducing sudamina, and (X«a-

sionally there is a roseola upon the chest and abdomen. Albuminuria is fre-

quently observed, and sometimes peptonuria is present. The mind may remain

clear until the approach of death, but the patient fretjuently becomes dull and

listless, or there may be anxiety, restlessness, and delirium. Acute mania

has been observed.

Special SYMPro^rs.—The onset is usually gradual, as in the case de-

scribed, but it may be acute, with one or more rigors and rapid rise of

temperature.

The pulse is always rapid, and it soon becomes very feeble and com-

pressible. It ranges between 120 and 160.



FHYSICAL SIGNS.—CO URSE. 333

The temperature is very irregular. (See Fig. 22.) It may be intermit-

tent or remittent, or the evening fever may be higher than the morning.
Just before death it may rise to 107° or 108° F. In some cases it remains

as low as 102° throughout the disease. Not rarely the morning temperature

is higher than that of the evening. Some writers divide the disease into

two types, based upon the character of the fever—namely, the "
typhoid

" and

the "intermittent" forms.
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utable to the miliary tubercles, even though they may be present in the lungs
in great numbers. The reason for this is that the tubercles do not involve or

compress the air-cells to any extent, nor are they close enough together to mofl-

ifv in any manner the percussion or auscultatory sounds of the chest.

Course.—The course of the disease will vary with the predominance of

certain symptoms, in accordance with the degree of involvement of various

organs. In some cases the typhoid condition is the prominent feature
;
in

others, the subjective dyspnoea, cyanosis, and rapid breathing, or uncontrol-

lable constant dry cough ;
in others, symptoms of peritoneal tuberculosis are

distinctive
;
and finally tubercular invasion of the meninges of the brain may

occasion symptoms so severe that they divert attention from the possibility of

a general infection. In the latter variety the tubercles involve the base of the

brain chiefly, and occur near the pons, optic chiasma, or in connection with the

cranial nerves. There are violent headache, delirium or stupor, photophobia;

and frequently symptoms of local pressure are evident, as unilateral convul-

sions or paralyses of the extremities or facial muscles, strabismus, and varia-

tions in size of the pupils. There is rigidity of the back of the neck. There

is usually extreme dyspnoea in this variety of the disease.

Exceptionally, the disease exhibits a somewhat intermittent type, and the

course is protracted for several weeks by irregular remissions, or even inter-

missions and exacerbations, of the fever and other symptoms.
The duration of the disease is commonly betwjeen three and four weeks.

Exceptionally, bad cases are fatal in ten days, while mild cases sometimes

are prolonged for as many weeks.

The patient commonly dies of exhaustion from the fever and the systemic

effects of the virus, or death results from pulmonary oedema or from simple

heart failure. The disease is uniformly fatal.

Diagnosis.—The diagnosis is largely based upon the exclusion of grave

forms of pulmonary disease and the presence of the extreme dyspnoea and

prostration with fever, and a rapid, feeble pulse.

Acute miliary tuberculosis is distinguished from meningitis by the greater

frequency of pulse and respiration, the clearer mental condition, and the lack

of the distinctly cerebral symptoms which belong to the latter disease.

There are some cases of acute miliary tuberculosis which so closely resem-

ble typhoid fever that it is almost impossible to make a diagnosis with abso-

lute certainty. These are the cases of the "typhoid
"
type in which the pyrexia,

j)rostration, and general appearance are almost identical with the symptoms of

enteric fever. The diagnosis must be based u|X)n the following features : In

typhoid fever there is frequently an eruption of rose-colored sj>ots on the abdo-

men, back, and possibly the extremities. There is enlai^ement of the spleen

and more or less tympanites, with some "
pea-soup

"
stools. There is the his-

tory of a slow invasion, with market! frontal headache, epistaxis, and gradual

daily rise of temj^erature during the first week. In miliary tuberculosis, on

the other hand, the invasion and prostration are more sudden, the temjwrature

is more irregular, there is marked rai)idity of respiration with a very rapid
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pulse, and there is no abdominal eruption or splenic enlargement. The dis-

ease advances much more rapidly than does typhoid fever.

When there are chills at the onset the disease has been sometimes mistaken

for malarial fever; but the typical paroxysms, the enlarged spleen of the latter

disease, and the influence of quinine will establish the diagnosis.

If there be much cough and expectoration, miliary tuberculosis may be mis-

taken for a severe acute general bronchitis, especially in advanced life
;
but the

more rapid prostration, extremely rapid breathing, and rapid pulse of miliary

tuberculosis soon resolve the doubt.

Prognosis.—The prognosis is always bad. It is generally believed that

recovery is impossible, and that reported recoveries were instances of errors

in diagnosis. Death will occur sooner in proportion to the number of

different organs involved and the suddenness and severity of the invasion.

Death occurs early in cases with meningeal tubercles.

Treatment.—The treatment is purely symptomatic, and remedies given

with any other view are useless. The only indications which can be met

are to stimulate the heart and to relieve the dyspnoea or other suffering by

morphine.
If the temperature be very high, cold alcohol sponge-baths may be given ;

cardiac stimulants and alcohol must be administered to sustain the heart. The

diet must consist of milk, broths, eggs, beef-juice, egg-nog, milk-punch, etc.

If there be meningeal coipplication, to relieve headache and delirium leeches

may be applied behind the temples and an ice-bag placed upon the head.

Severe cough should be controlled by sedatives and narcotics. Small hypo-

dermic injections of morphine may be given to quiet restlessness and make

the patient more comfortable. Codeine in half-grain doses acts well in reliev-

ing cough and restlessness.



SCROFULA.
By W. GILMAN THOMPSON.

Definition.—Scrofula is not a distinct disease, for it has no symptoms or

lesions peculiarly its own
;
but it is a morbid condition of the system or a

diathesis resulting from malnutrition and characterized by hyperplasia and

inflammation, with caseation or suppuration of the lymphatic glands, and by
a tendency to tedious, intractable inflammations of the skin, mucous mem-

branes, bones, and joints. Persons are called scrofulous who exhibit this

morbid tendency, although at the time they may not be actually suffering from

any lesion. Many cases which formerly were described as scrofulous are now

recognized as tuberculous or due to hereditary syphilis.

Synonyms.—Scrofulosis
;
Morbus scrophulosus ; Scrophulose, Skrofeln

(Ger.) ; Scrofule, Scrofulose (Fr.) ; King's Evil
;

the Evil
; Quince ;

Cruels. Struma is used synonymously with scrofula by certain English
writers. In Germany the name struma is applied to enlargement of the thy-

roid gland. When the cervical glands are greatly swollen the normal con-

striction between the head and shoulders is obliterated, and, as in the pig, there

is no neck
;
hence the name scrofula, from scrofa, a pig.

Etiology.—Scrofula as a morbid tendency is either hereditary or acquired,

and it is so closely related to tuberculosis that many believe the scrofulous con-

dition to be merely one of the manifestations of chronic tubercular disease.

There is some dispute as to the hereditary nature of scrofula. The term

"hereditary" must not be regarded as implying that the scrofulous lesions are

congenital, but merely that the constitution of the infant is so modified by its

inheritance that, although it may be born in a fairly healthy condition, its

feeble resisting power very soon succumbs to the scrofulous taint and the

development of the various scrofulous lesions. Viewed in this light, the

majority of cases are "
hereditary." Hereditary scrofula manifests itself in the

offspring when one or both parents are themselves scrofulous, the subjects of

phthisis, carcinoma, other wasting disease, or chronic alcoholism
;
or when

both parents are very young, too old, when there is too great a difference

l)etween their ages, or when they are closely related by blood. It is true that

the marriage of such parents may be followed by the birth of healthy chil-

dren, but they are far more apt to be scrofulous, esiiecially when both parents

are at fault.

Acquired scrofula may occur in children who were previously perfectly

healthy. Poor hygienic surroundings influence the development of scrofula as

much as any single factor. Foul air, damp, dark, ill-ventilated rooms, over-
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crowding, indoor life, insufficient and iniproper diet,
—all promote the develop-

ment or acquirement of the diathesis.

Locality, climate, and season have no influence beyond the general hygienic
conditions which they favor. Thus, scrofula is most frequently encountered

in the temperate zone in a severe winter or a damp spring-time, and in a cold,

moist locality which begets frequent catarrhs or compels an indoor life.

A diet of coarse, starchy food, without sufficient nitrogenous material, is a

potent factor in the development of scrofula. Children nursed by a healthy
mother are much less apt to become scrofulous than if they are fed upon arti-

ficial infant foods.

8ex has no special influence upon scrofula, but females are more apt to suffer

from the glandular lesions, and males from caries (Lynch).

Age.
—Scrofula is essentially a condition of childhood. It is rare in the

first year, and is commonest between the ages of two and fourteen years, or

from the establishment of the first dentition to puberty. It may exceptionally

develop somewhat later in life or be acquired after puberty. It may thus

occur among inmates of overcrowded workhouses or prisons, but is very rare

after twenty-five or thirty years of age.

Social Conditions.—Scrofula is far more common among the children of

the very poor, owing to unfavorable diet and lack of proper hygienic sur-

roundings, but it is by no means unknown among the children of the

wealthy, in whom heredity, overwork in school, and dietetic errors are pre-

disposing causes.

Race.—In the United States the Irish, negroes, and the Hebrew children

seem to be the most frequent subjects of scrofulosis. It has been suggested
that this may be due to the quality of the food in previous generations.

Scrofula is less frequently observed than formerly, now that its causation

and treatment are understood, and it is less common in the United States than

in Europe.
The scrofulous diathesis may be evoked as a sequel to measles, scarlatina,

frequent attacks of croup, and other debilitating diseases of childhood.

Many German pathologists, led by Koch, regard scrofula as a special clin-

ical form of chronic tuberculosis of the lymph-glands, owing its existence to

tubercle bacilli. Striimpell says that most scrofulous children do not become

tubercular, but they already are so. Others believe that scrofula is not identi-

cal with tuberculosis, because the tubercle bacilli cannot invariably be discov-

ered in scrofulous subjects, and in many such persons tubercular tissue is not

produced. Tuberculosis is readily inoculated in non-scrofulous animals and

men, and it is not necessarily accompanied by the enlargement of the lym-

phatic glands which is so common in scrofula. It is also true that fatal cases

of phthisis seldom exhibit scrofulous symptoms or lesions. The scrofulous

diathesis is often inherited, but tuberculosis is not
; yet scrofulous subjects are

very prone to acquire tuberculosis, because they are readily affected by any
morbific influence, and their tissues afford excellent soil for the development
of tubercle bajcilli. Much argument has been expended upon both sides of

Vol. I.—22
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the question, but the tendency is fast becoming universal to give less promi-
nence to scrofula as a morbid condition, and to include it in descriptions of

chronic tuberculosis.

In scrofula the system is highly predisposed to local inflammations, with

the addcil danger that the inflamed area, if not originally tubercular, may
easily become infected with tubercle (Eiehhorst). Any inflammation occur-

ring in a scrofulous subject assumes a scrofulous type
—i. e. it exhibits slow

development or chronicity, lack of response to treatment, abundant cell-pro-

duction, and tendency to caseation. The cellular infiltration inclines to remain

permanent, instead of terminating, as is usual in non-scrofulous inflammation,

in resolution, organization, or suppuration.

Morbid Anatomy.—There are no anatomical lesions peculiar to scrofula.

They belong rather to the lesions of tuberculosis. The old theory that scrof-

ula is caused solely by altered and impoverished blood is abandoned, although

the blood and other alkaline fluids of the body may be leas alkaline than usual.

Lesions which scrofula exhibits are due primarily to cell-proliferation and

inflammation. It is a diathesis of childhood, and young children have rela-

tively large and numerous lymph-spaces and active lymph-cells, and their tis-

sues are less compact than in adult life (Formad). In the case of scrofula the

lymphoid tissues, either from nutritive disorder or some inherent peculiarity

not yet understood, readily exhibit abnormal cell-growth. The capillaries

supplying such tissues are inadequate, and the tissues consequently suffer from

a deficient supply of nutritive food (Lynch). Hence it is that all inflamma-

tory processes occurring in the scrofulous resolve very slowly. There is a

preponderance of cellular elements in the scrofulous exudations, and the cells

have low vitality (Virchow).
The common lesions of scrofula are those of—
(1) The lymphatic glands;

(2) Tlie mucous membranes
;

(3) The skin
;

(4) The bones and joints.

(1) Enlargement of the Lymphatic Glands occurs so constantly at

one time or another in the course of scrofulous cases that it is almost patho-

gnomonic. The lymphatic glands most frequently involved are the cervical

and submaxillary. Other glands affected may be the occipital, cubital, axil-

lary, inguinal, bronchial, and mesenteric. There are two types of scrofulous

glandular lesion :

(a) Simple hyperplasia ; (b) Inflammation. They may occur indejiendently,

or either may j)recede the other. Both are usually excited by some irritation

of the adjacrent skin or mucous membrane, which results in the production of

morbid materials, \vhich are conveyed through the lymphatic vessels to the

glands. Such irritation may proceed from disease of the tonsils, teeth, ear,

etc. The Koch tulx^rde bacillus is found in many, but not all of the glands.

(a) Simple hyperplasia, or enlargement of the gland from multiplication of

its cellular elements, is excited by exceetlingly slight irritation, which in the
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non-scrofulous would produce no appreciable effect. This hyperplasia may
occur in a gland without previous inflammation, and the process is very grad-

ual. The gland becomes greatly swollen, and feels hard, smooth, and tense.

It is not painful, and is freely movable beneath the skin. Rarely one gland
alone is involved

;
more often a series of glands becomes enlarged, forming a

knotted chain. If the cellular proliferation continues, the glands will form a

very large mass, which disfigures the neck and interferes with the proper

movement of the head. The microscope reveals no foreign elements in such

glands, and the tissue of the stroma is not increased. Since the lymphoid cells

only are multiplied, it is easy to understand how the enlarged glands occasion-

ally return to the normal size, for in health the number of cells varies con-

siderably. It is difficult to trace the source of the new cells. They may come

to the gland through the lymph -channels from some distant inflamed area, or

they may spring from the normal gland-cells, or they are possibly wandering

leucocytes.

Sometimes parts of a gland undergo anaemic necrosis and form caseous

matter without active inflammation, although such a mass really acts as a for-

eign body, and is liable to originate inflammation.

(6) Inflammation, when it affects the glands, causes an increase in the

number of lymphoid cells in the sinuses and follicles. The cells are

swollen and have large nuclei. The white blood-cells in the vicinity are

swollen by imbibition of albumin (Lynch), and they degenerate. In the

glands there are at first hyperemia and an exudation which is either diffuse

or localized, forming nodular masses, which may resolve or suppurate and re-

sult in abscesses, or which more often are converted into a dry, friable, caseous

material. In the mediastinum and mesentery the glands are apt to become

cretaceous. The cut surface of the gland shows irregular yellowish or white

spots of cheesy or calcareous material. The spots may be few and isolated, or

all the normal gland-structure be replaced by cheesy matter enclosed by a thick-

ened capsule. These processes may be acute, but they are usually very pro-

tracted, and the glands quite lose their vascularity and often become nodular.

When the cellular elements undergo fatty degeneration and caseation, it is be-

cause the scanty blood-supply, still further reduced by the pressure of the

swollen gland, does not furnish enough alkaline blood-plasma to liquefy the

mass, and what is supplied is carried off too rapidly in the relatively large

lymph-channels (Cornil and Ranvier). There is periglandular inflammation

in the surrounding areolar tissue, and the capsule of the gland becomes thick-

ened and is permeated with round cells. The overlying skin becomes adherent,

bluish, and thin.

Giant cells and tubercles are very often found in the glands, and sometimes

there are tubercle bacilli. The enlarged bronchial glands may produce pressure

symptoms, or may suppurate and ulcerate through the bronchial mucous mem-

brane and occasion broncho-pneumonia. The enlarged mesenteric glands occa-

sion chronic enteritis and diarrhoea.

(2) The Lesions of the Mucous Membranes may arise by extension
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from the skin, or they may spread from the raucous raembranes to the skin.

Hypersecretion prevails, and it is excited by the slightest irritation. There

may bo conjunctivitis, catarrhal ophthalmia, or suppurative inflaniniation ot*

the middle ear, resulting in perforation of the raembrana tympani and a muco-

purulent, offensive discharge. Opacities of the cornea may be ])roduced which

last through life. There is a marked tendency to catarrhs of the nose and

pharynx, which are very chronic, and the mucous membrane is covered with

thick exudation which encrusts it, forming scabs. Coryza, laryngitis, and

bronchitis occur, and are very persistent. Inflammations of other mucous

membranes are less frequent. Scrofulous ulcers are indolent, with anaemic

overhanging edges ; they heal very slowly, and often a cicatrix closes in one

part of an ulcer while it breaks down again and opens at another.

(3) The Lesions of the Skin are of considerable variety. When the

diathesis exists, any skin disorder is affected by it and assumes the scrofulous

type. Impetiginous eczema is the commonest of the scrofulodermata, and the

face, hairy scalp, or extremities are affected by it. Lupus, prurigo, and lichen

also occur.

(4) The Bones which are most frequently the seat of scrofulous changes

are those about the ankle, the femur, and the vertebrae. The character of the

inflammation is a "fungous" osteitis or periostitis, and the joints may be

affected by synovitis, white swelling, or general arthritis. There may be caries,

necrosis, and extensive suppuration, ending in total destruction of a joint.

Tubercle bacilli may be found in most of the fungous bone-lesions. The

bones and joints may be diseased without glandular enlargement, and

conversely.

Symptomatolog'y.—Different scrofulous patients rarely present identical

pictures of disease, but most of them may be classed under two general types.

These subdivisions are not very exact, and there are many scrofulous children

who present the features of neither or of both in combination
; still, from a

clinical standpoint it is convenient to select distinctive types for description,

and the following is the classification which has long been in use. The two

types are—I. The Erethitic, and II. Tfie Phlegmatic.

I. The Erethitic or Sanguine Variety.—In this form, which is usu-

ally hereditary, the child looks delicate and often pretty. The skin is fair

and transparent, showing the blue veins distinctly, and blushing easily occurs.

The eyelashes are long, the features are small, the weight is light, the muscles

are soft, and the bones are slender. The hair is fine and the teeth appear

early. The nervous system is apt to be irritable, with unnatural activity, but

the mental development is good. This type is more frecpient in females than

males, and more apt to furnish severe and even fatal cases.

II. The Phlegmatic Type.—The phlegmatic or torpid variety is more

apt to be acquired than inherited. The child is stout, clumsy, and thick-set.

The expression is dull and heavy. The head is large. The up|>er lip and

nose are full and the eyebrows thick. The chin is prominent. The skin is

coarse and spongy. The nervous system is far less acutely irritable than in
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the erethitic variety. The abdomen is large. The cervical glands are increased

in size, and there is usually a naso-pharyngeal catarrh. Children with this

type of scrofula have eczema and chilblains, and their wounds heal poorly.

The muscles are soft, and there is over-production of subcutaneous fat. The

pulse is feeble, and the temperature at times is subnormal. In bad cases the

glandular enlargetnent becomes extreme, and a number of glands in the neck,

thorax, or mesentery are involved. If a gland becomes acutely inflamed,

there may be local pain and moderate fever, which disappear after extirpation

of the gland or incision of the abscess. In addition, any of the anatomical

lesion'fe above described may give rise to special symptoms. If the mesenteric

glands are involved, they can sometimes be felt through the boat-shaped abdo-

men, and there is exhausting diarrhoea. The child becomes pale, thin, and

hollow-eyed, the hair falls out, and the skin is dry and thin. There is often

retarded mental development. Females frequently have leucorrhcea.

In many cases the evidences of scrofula remain latent until evoked by some

trivial excitation, as a slight bruise on a joint, which results in inflammation,

swelling, hydrarthrosis, and final disintegration of the entire structure
;
or a

spot of facial eczema may spread to the conjunctiva, and finally excite ophthal-

mia, with permanent impairment of vision
;
or a simple bronchitis ends in

catarrhal pneumonia, witii various accompanying symptoms of scrofula.

Course and Duration.—The duration of the affection depends largely

on the ability of the parents to secure proper surroundings and treatment for

the child. Advanced cases yield very slowly to treatment even under the

best conditions. There is often periodic improvement, followed by exacerba-

tion of the symptoms. The same symptoms may recur again and again, and

new lesions will develop while old ones disappear. After puberty the scrofu-

lous diathesis tends to disappear.

Terminations and Complications.—The majority of scrofulous cases

recover completely, and the catarrhs and cutaneous eruptions are amenable to

treatment. When the bones and joints are extensively involved, with necroses,

abscesses, and fistulse, the prolonged suppuration is apt to engender amyloid
visceral disease, which eventually proves fatal. This occurs in the kidney,

liver, or spleen. Enlarged bronchial glands may suppurate and ulcerate into

the bronchi, and death may result from pneumonia. Inflammation of the

mesenteric glands, accompanied by chronic intestinal catarrh and diarrhoea,

causes death in young children more frequently than any other scrofu-

lous condition. A less frequent but often fatal termination is catarrh of

the middle ear, when it involves the mastoid cells and the inflammation

extends to the meninges of the brain. The various scrofulous diseases of the

bones and joints may result in permanent ankylosis or other disfigurement.

Scrofula so weakens the system that severe intercurrent diseases are much

more fatal when they occur in connection with it than they are in a previously

healthy person, and all accompanying morbid processes retrograde very slowly.

Scrofulous children may die from croup, hydrocephalus, intestinal tuberculosis,

or acute miliary tuberculosis.
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Diagnosis.—In typical cases scrofula is easily identified. Se|)arate lesions

of the skin or bones, etc. may give rise to some doubt as to whether they are

of scrofulous origin or are due to some other cause. In such instances the

diagnosis of scrofula can usually be made from a careful study of the history

of the patient and from the extremely chronic character of the inflammation

and its slow development, the tendency to cell-proliferation and to caseation

of lymphatic glands.

Congenital or acquired syphilis may be confounded with scrofula. In

hereditary syphilis the lesions appear either at birth or much earlier than they
do in scrofula, and, moreover, a history of syphilis is usually obtainable, and

the disease yields promptly to mercury and potassium iodide.

Progrnosis.—The prognosis is favorable when the patient is seen early, and

when he can at once be placed under proj)er hygienic regimen and dietetic treat-

ment. The prognosis is less favorable when the hereditary factors are strongly

marked, and when the bones and joints or the bronchial and mesenteric glands
are severely involved. In bad cases there is present a liability to miliary

tuberculosis.

Treatment.—The treatment comprises (1) prophylaxis; (2) hygiene; (3)

dietetic and (4) tonic measures
; (5) the control of the local inflammations.

(1) Prophylaxis.
—The ideal prophylaxis would include the prevention of

marriage among all persons who are tubercular, scrofulous, or actively syph-

ilitic, who are suffering from wasting cachexias or malignant disease, and

among those whose age or consanguinity makes them unlikely to beget healthy

offspring. Such extreme measures are obviously unattainable. It is possible,

however, to do much for the children of these parents. An infant born with

such heritage, whether appearing scrofulous or not, should not be nursed by
its feeble, anaemic mother, but should have a vigorous wet-nurse. Failing

this, it must be fed on the best of cow's milk, avoiding artificial foods.

Unusual care must be taken at all times to secure an abundant supply of pure
fresh air, with proper personal cleanliness and warm clothing. A child with

enlarged lymphatic glands should be protected with great care from taking

cold and from irritation which may establish chronic catarrhs. Enlarged ton-

sils should be excised. By giving careful attention to the details which follow

many weak infants may be successfully carried through the period of greatest

liability to scrofulous manifestations—namely, that which lies between the

second and fourteenth years.

(2) Hygienic Treatment.—Scrofulous children should be kept in the open
air as much as possible, and hence country life is best for them. They

improve either among the mountains or at the seashore. Children having

glandular enlargement are said to do better at the seaside than those who are

eczematous (Bergeron). Sea-bathing is particularly beneficial in the former

cases. It has been found in asylums and hospitals that children may become

scrofulous even with proj^er diet and cleanliness, provided the air be damp,

close, and impure. S|>ecial pains should be taken to keep the bowels in r^-
ular action, and to maintain the functions of the skin by clothing of proper
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warmth and iinirritating texture, and by cold baths for the stronger children

or tepid sponge-baths for the feeble ones.

Older children should not be allowed to overtax their energy in study or

confining work of any kind, and plenty of sleep is important. Well-reg-
ulated exercise in the open air should be taken daily ;

in very feeble cases

massage is of service.

(3) Dietetic Treatment.—The diet should be simple and nutritious, and

must contain a large proportion of nitrogenous food. It is common for the

poor to feed their scrofulous children on bulky, starchy food—potatoes, etc.—
which is not in itself injurious, but, by reason of its large volume in propor-
tion to its nutritive value, overtaxes the enfeebled digestive powers. This

error should be corrected, when possible, by substituting a portion of milk,

eggs, or meat in the diet.

(4) Tonic Treatment.—The use of cod-liver oil for scrofulous affections has

long proved so beneficial that it has been regarded by some as a specific. It

is, however, simply a readily assimilable form of fatty food, and as such it

proves of great value when properly administered. It is far more useful, as

a rule, in the erethitic than in the torpid type. From 1 to 2 drachms should

be given to children two or three times daily, an hour after meals; arid because

it must be continued for a long period, it is well to suspend its exhibition once

a month for ten days, in order to prevent it from disgusting the patient.

When it provokes decided distaste, the dose will often be taken with the

promise of a peppermint lozenge to follow. The oil should be omitted in

very hot weather. In simple cases, when possible, it is best to give the pure
oil : otherwise, a carefully prepared emulsion with phosphates may be sub-

stituted. Iron, arsenic, and iodide of potassium are the other tonics which

prove of most value, and the latter is particularly beneficial when glandular

hyperplasia is prominent. The syrup of the iodide of iron is a very useful

tonic for young scrofulous children, in doses of from 10 to 30 minims two or

three times a day, well diluted. Pure beechwood creasote in doses of one-

quarter or one-half of a drop three times daily, given in milk, is favorably

recommended by Forchheimer, presumably upon the theory of the tubercular

origin of the scrofulous condition, which is strongly advocated by him. Sul-

phide of calcium is believed by some to exert a beneficial influence upon the

patient's general condition, and especially upon glandular enlargement or

suppuration.

(5) Treatment of the Injlammatory and Other Symptoms.
—When the bones or

joints are implicated it is useful to add lactophosphates or hypophosphites of

lime and sodium to the cod-liver oil. These hypophosphites, as well as bicarbon-

ates of sodium or potassium, are to be given when glandular enlargement exists
;

and their utility has been referred to the asserted deficiency of alkalies in the

blood.

The details of local treatment of the diseased bones and joints belong to sur-

gery, and of the various eczematous disorders to dermatology.

The enlarged glands are not much benefited by local injection, inunction.
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or applications of iodine, iodoform, or other remetlies. If they become

inflamed or if painful and suppurating, they should be poulticed and incised,

for if left to suppurate and open of themselves, they leave very ugly stellate

cicatrices and fistulse. If general improvement in the patient's condition and

removal of local sources of irritation, such as carious teeth, catarrhs, etc., are

not followed by reduction in size of the glands, and if they are unsightly or

increase in size, it is well to extirpate them. Sometimes they are removed by
the scoop, but as they are apt to soften irregularly, and not uniformly, it is

best to completely excise them by the knife. So long as they remain there is

a risk, though a moderate one, of their breaking down and serving as foci for

general distribution of pus or caseous material in the system.

Summary of Treatment.—Good hygiene ;
abundant and largely nitrogenous

diet; tonics, such as cod-liver oil, lime salts, and iodides; surgical measures

for the bone and joint complications.



SYPHILIS.
By W. GILMAN THOMPSON.

Definition.—Syphilis is a chronic infectious disease, communicated only

by inoculation. It is characterized by ah initial lesion of the mucous mem-
brane or skin, accompanied by glandular enlargement and followed by a great

variety of chronic lesions, the most typical of which is the gumma.
Synonyms.—Lues venerea

;
Lustseuche (Ger.) ;

Mai venerien (Fr.) ;

the Pox.

Certain authors, as Hutchinson, class syphilis with the exanthemata, since

it exhibits a period of incubation, of exacerbation, of remission, and of relapse

in its final or tertiary stage. There are peculiar facts which are in accord

with this view, but the types of the disease and its lesions are so numerous

and varied that by a majority of writers it is classed by itself.

The type of syphilis may be benign or malignant or exhibit any inter-

mediate grade of severity. It is almost always chronic, and only exceptionally

acute if very malignant.

Etiology.—Syphilis is either acquired or inherited. The latter form is

far less frequent than the former, and it will be separately considered.

(Vide infra.)

Acquired Syphilis is transmitted by inoculation through the agency of

the discharges proceeding from any of the earlier lesions of the disease. It is

thus communicated to a previously healthy person through an abraded surface

of skin or mucous membrane. It is ordinarily acquired during sexual inter-

course through very slight abrasions of the mucous surface of the genitalia,

and possibly by direct absorption where the surface is delicate, as it is over the

prepuce and glans penis.

Since the pro])agation of syphilis is not necessarily confined to venereal

acts, it is convenient to speak of genital syphilis in distinction from extra-

genital syphilis, referring solely to the mode of acquisition of the primary
lesion. Thus, instruments carelessly used about the throat or mouth of a

syphilitic subject, infected razors, pipes, drinking vessels or eating utensils,

the operation of tattooing, direct vaccination (especially if the pustule contain

blood), or kissing with chapped or cracked lips,
—are all more or less common

agencies in the transmission of the virus from the infected to the healthy.

Syphilis which occurs in young children who have lived among adults

affected with the disease is quite as apt to be acquired as hereditary.

A healthy mother may be inoculated by her own child, who has acquired

the disease from an infected nurse.

345



346 SYPHILIS.

It is not possible to reinoculate a person with syphilitic virus if he is

already under the constitutional influence of the disease, and it is very rare to

have more than a single point of original inoculation.

The period of viability of the syphilitic virus is not known, but it is sup-

posed to retain its virulence for months, if not longer, when removed from the

body. Syphilis can be inoculated directly from the blood or from the secre-

tions of sores, mucous patches, etc. of patients who are in the early stages of

the disease. Epidemics have several times been caused by syphilitic mid-

wives inoculating a number of mothers, who in turn have inoculated their own
children and husbands.

The Bacillus.—The most recent view of the cause of syphilis, and the

theory which is gaining many converts, is that it is due to a micro-organism.

Klebs, Birch-Hirschfeld, Lustgarten, and others have described a bacillus found

in various syphilitic lesions. In 1884, Lustgarten described the bacillus of

syphilis as being smaller than the bacillus tuberculosis, and occurring in

curved or straight forms, singly, in pairs, or in little groups or chains, but not

in rods. The length is from two to seven thousandths of a millimetre, and

the width is about three ten-thousandths. It is believed to possess sjwres.

It is not found free, but is contained in round cells. Klemperer and other

observers have verified the existence of this bacillus, and it is believed by

many that it constitutes the active agent in the propagation of syphilis. This

germ is found in the excretions of syphilitic sores and in some gummata and

condylomata.
It may be possible that the constitutional symptoms are caused by products

developed by the action of the germ in the tissues with which it is in contact,

as in the case of diphtheria, typhoid fever, and other diseases
;
but furtlier

research is required before this theory can be regarded as established. Inoc-

ulation and cultivation tests made with the bacillus of syphilis have not yet

proved as convincing as they have Avith other bacilli, and therefore the belief

in the causative relation of the germ to the disease is at present based chiefly

upon analogy, but there is very reasonable ground for its acceptance.

It is doubtful whether true syphilis exists among the lower animals. It is

said to have been inoculated successfully from man into rabbits and apes.

Distribution.—Syphilis occurs in all parts of the civilized world and

among many savage nations. In past centuries it is said to have been epi-

demic and very malignant. Among civilized i)eople the disease is so much

better undei-stood, and so much better treated than formerly, that upon the

whole it is becoming milder. It is common among soldiers and sailors, and

is carried by them especially to garrison and seaport towns and cities. Its

spread is effected almost exclusively by existing social conditions
;
hence it is

comparatively infrequent in rural districts, but common in cities or wherever

overcrowding and poverty combine to favor lax morality among the sexes.

Park declares that he has encountered syphilis among the natives in parts

of Africa never before visited by any white man or Arab
;
and that the Mon-

buttu and Bari tribes in tlie Equatorial Province inoculcate witli syphilitic virus,
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with the result that a rash and other familiar symptoms soon appear, but the

course of the disease seems to be favorably modified.

Apparently every race is susceptible to inoculation, and individual immu-

nity is certainly very rare. When syphilis is introduced among new races, as

it was conveyed by Europeans to the native Sandwich Islanders, it works great

havoc. Among the Chinese the disease is apparently more virulent than it is

with other races, at least when it is contracted from them by sailors.

General Description.—The lesions of syphilis, as well as its clinical

history, are divided into three stages or periods, called respectively the pri-

mary, secondary, and tertiary. While this division is of value in the descrip-

tion of the disease, it must be stated that in actual practice it is found that

wide variations occur, the symptoms of one period occurring with those of

another with great frequency.

The primary period is that of local manifestation, characterized by the

appearance and development of the "
initial lesion

"
or "

chancre," a sore pro-

duced by inoculation, with accompanying enlargement of neighboring lymphatic

glands. This period lasts for about six weeks on the average. It is also some-

times designated as the " incubation stage
" of the secondary period.

All acquired syphilis is believed to originate with a chancre. When none

is found, it has either eluded observation or it has been slight and has healed

before examination was made for it. Occasionally it escapes detection by

occurring within the urethra.

The secondary pei'iod is characterized by the development of general or

constitutional symptoms, particularly a diffuse roseola and the " mucous patch."

It lasts for a varying length of time, from two months up to two or three

years. As a general rule, the secondary symptoms and lesions have disap-

peared at the end of the second year. This period embraces the mild and

earlier lesions of the mucous membranes and skin, and some of those of the

viscera and nerves.

It is often very difficult to draw a strict line of demarcation between the

lesions of the second and third stages, and, moreover, the secondary eruption

frequently appears before the primary sore is cicatrized. There may be a

latent period of several months or many years between the disappearance

of the secondary and the beginning of the tertiary lesions, or the two periods

may overlap.

The tertiary period commonly commences between the third and sixth

years, although there are wide departures on both sides of these limits. It

is characterized by the development of inflammatory growths called
"
gum-

mata," and by a great variety of visceral, cutaneous, mucous, and nerve lesions.

Its duration is influenced by treatment, but it may last from one or two to

twenty years or more, and the lesions, once formed, may outlast the activity

of the disease.

The lesions of the second stage are often symmetrically disposed on both

sides of the body, but the tertiary lesions are noted for their asymmetry.

While syphilis is inoculable during the first and second periods, the tertiary



348 SYPHILIS,

form is non-infectious, as a rule, although Fournier and other experienced
observers have seen cases of transmission of the tertiary disease.

Morbid Anatomy.—In general the morbid processes of syphilis are charac-

terized far more by cell-proliferation than by pus-formation.

The morbid changes resulting in any form of syphilis may be peculiar to

the disease or they may be common to other diseases, and yet when they occur

in syphilis they elect a peculiar site and distribution, as is the case with many
cutaneous eruptions. The more that congestive or inflammatory j)rocesses

characterize a lesion—that is, the more active they are—the less sj>ecial or

peculiar will that lesion become, because new tissue requires time for its

formation (Gowers).

The chief varieties of syphilitic lesions may be grouped under the general

terras of inflammation and tissue-formation. The former develops early, as,

for example, roseola and certain other skin affections. The latter appears

much later, in the growths which are termed gummata, etc. A variety of

non-typical inflammations may arise in the course of syphilitic disease, but there

is only one growth, the gumma, which is in any degree characteristic.

The lesions present, as stated, wide variation in the time of their ap|)ear-

ance, but they are here considered in the order in which they are most fre-

quently observed.

Lesions of the Three Periods,—The typical chancre, called also the
"

initial lesion,"
" hard "

or " Hunterian chancre," is developed at the site of

inoculation on the abraded mucous membrane or skin, and characterized by

hyperaemia and cellular infiltration, which are followed by an ulcerating papule

or a shallow, indolent ulcer. It is usually quite small, being about the size of

a split pea, but it may become considerably larger. It feels hard to the touch,

and presents a circumscribed induration from infiltration of cells around its

base. It is of a dark-reddish hue, and is coated by a glairy, viscid, thin secre-

tion, presenting a glazed aspect. It is further characterized by the absence of

irritation and of the formation of pus.

The appearance of the chancre will wavy with its site. Chancres of the

lips, prepuce, labia majora, or scrotum exhibit extended induration, and one

can readily isolate them by manipulation ;
but on the glans penis, cervix, or

where the surface is firmly bound there is much less hardness. The explana-

tion of this fact is that in loose connective tissue the cellular infiltration readily

extends without compressing the blood-vessels, but where the connective tissue

is very scanty the chancre, deprived of nutrition, readily ulcerates without the

occurrence of much induration.

Sometimes the lesion becomes papular or it is lai^ and flat, or a large

sore upon the lip may resemble epithelioma. Quite exceptionally it develops

into a warty growth.
The most frequent site for chancre in the male subject is on the prepuce or at

the base or surface of the glans penis. It may occur at the external urethral mea-

tus or, exceptionally, within the urethra. In females it is more frequently found

upon the labia or at the posterior commissure than deep within the vagina.
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Next to the genitalia, tlie most frequent sites for the primary lesion are

the parts about the head, mouth, and throat, and the hands. Cephalic chan-

cres have about the same average duration as those of the genitalia.

The initial lesion, subjected to irritation from clothing, coition, etc., may
become greatly inflamed. Pus forms and an extensive slough follows, which

may be phagedsenic or even gangrenous. This is more liable to occur in per-

sons possessing a predisposition to suppuration from any cause, and in those

addicted to alcoholic and venereal excesses.

In case of a very moderate degree of primary erosion with no induration

the glands are but slightly swollen, but sometimes the erosion may be over-

looked, and the intumescence of the glands is then the only symptom of the

primary stage. In many cases the initial sclerosis results in a ridge or plaque

or nodule, which persists into the secondary period.

A certain amount of lymphatic adenitis follows every syphilitic inoculation,

for the virus finds its way to the general circulation through the lymph-glands.

It commences from the eighth to the fourteenth day after the chancre appears,

and lingers for at least six or seven weeks, or through the period of secondary

incubation. Extra-genital initial lesions are often accompanied by consider-

able glandular enlargement.

The degree of enlargement frequently, but not always, is commensurate

with the extent of the chancre, and it appears synchronously with the indura-

tion about the primary sore. It occurs usually in those glands situated nearest

to the site of the primary lesion, and upon the same side with it. Thus with

genital chancre the glands first affected are the inguinal, and in oral chancre

they are the glands of the neck and angle of the jaw. There are exceptions

to this rule, however, and sometimes glands on the opposite side of the body
become first hypertrophied. Moreover, a chancre on the median line is not

always followed by a bilateral glandular enlargement. At first one gland

becomes much more prominent than the rest, and the size varies from a bean

to a small hen's egg. After some time the glands on the opposite side, corre-

sponding to those first affected, begin to enlarge. The extent of the aden-

opathy will depend on the number of glands with which the lymphatic vessels

in the vicinity of the primary sore happen to communicate. The glands when

first involved are humid and engorged, but seldom extensively indurated.

If the periglandular tissue becomes inflamed, as it occasionally does,

especially in the cervical region from the motion of the jaws and neck, it is

difficult to identify the separate glands, which are obscured in a general

tumefaction.

When suppuration takes place in the glands, the process is apt to be slower

than it is in non-specific inflammations. Occasionally all the peripheral

lymph-glands in the body are swollen simultaneously. This universal enlarge-

ment of the accessible lymphatic glands is of much service in confirming an

otherwise doubtful diagnosis of past syphilitic infection. Those chiefly investi-

gated are the epitrochlear gland and the members of the cervical chains.

The mucous patch is a lesion of the secondary period of syphilis. It is
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found on the mucous membranes or the skin about the mouth or anus, espe-

cially where the skin becomes continuous with the mucous membrane. Such

lesions may occur singly or several may appear at once. The patches have a

fairly uniform oval or rounded contour
; they are slightly raised above the sur-

rounding healthy tissue
; they are easily excoriated, but are not invariably

ulcerated, although they usually are so. They then become moist, and they
are covered by a grayish film. They are not commonly painful to the touch,

and often escape observation by the patient ;
but in the mouth they are irri-

tated by salt or pepper. When they involve the skin, there is cellular infil-

tration of the cutis and the papillse are enlarged. In size they vary from

that of a small pin's head to an inch or more in diameter, and several of

them may coalesce into one large sore. There are more or less induration

and thickening about their periphery. In females mucous patches occur

more regularly than exanthems.

Ulceration may take place in the mucous membrane of the oesophagus,

rectum, trachea, or bronchi. Sometimes the soft palate becomes so eroded as

to entirely disappear, or a perforating ulcer may eat out its base and leave it

suspended by two lateral bands. There may be similar destruction of the

epiglottis and vocal cords.

The mucous patch heals over completely in from six to ten weeks, leaving
a glistening cicatrix if it was deeply ulcerated

;
otherwise there is no trace

left. Men who smoke are particularly apt to have these patches develop in

the mouth, on account of the local irritation produced by hot tobacco-fumes.

When situated between two opposing surfaces like the buttocks, where there is

much friction, the patches may vegetate into condylomata.
Other lesions of the secondary period, including various cutaneous erup-

tions, inflammations of the eye, etc., will be briefly referred to in connection

with the symptomatology of the period. For a more detailed account of

them the reader must be referred to special works upon syphilis, dermatology,
or ophthalmology.

The lesions which arise during the tertiary period may eventually affect

any organ of the body. Their extent is often quite independent of the inten-

sity of the primary sore or of the secondary symptoms and lesions. They
embrace the formation of gummata, syphilides, and various degenerative and

necrotic processes. They are not symmetrically situated, like the secondary
lesions. They are amenable to treatment, but recur if the treatment be with-

iield. They are not accompanied by pyrexia or by cachexia, as a rule,

although marked anaemia and a lack of mental and bodily energy may be

observed.

When tertiary lesions develop early, they are explained by tiie excessive

cellular proliferation, which chokes the lymj)hatic vessels, invades and thickens

tiieir walls, and prevents the j)roper removal of waste material (White).

Gummata are sometimes described as "gummy tumoi*s," but they are

essentially inflammatory products originating in the connective-tissue struc-

tures of membranes, viscera, skin, periosteum, etc.
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Gnmmata are either isolated and distinctly circumscribed, or else they may
be diffused throughout the affected tissue, infiltrating rather than supplanting it.

To the unaided eye they appear as nodules, varying in size from a pin's head

to a hen's egg, which are either soft or firm, of a gray color, and translucent

or opaque. The inflammation may be quite acute, with considerable swelling

and congestion of the affected region, but it is more often chronic.

The inflammatory products, consisting of small, irregular or round cells,

with a soft gelatinous basement substance, may be diffusely spread throughout

a viscus, but frequently they are collected in a limited area, forming a distinct

mass or "
gummy tumor," which either remains for some time without change

or is absorbed, or more often it advances to the stage of cheesy degeneration,

or it is converted into fibrous tissue or into a suppurating mass.

The gumma has no true capsule, but it may be enveloped in granulation

and fibrous tissue, which contracts.

Much of the tissue-formation as observed in syphilis is very similar to that

accompanying ordinary inflammatory action, but there is a common tendency

for caseation to supervene and for contracting fibrous tissue to form cicatrices.

As a rule, the lesions of the skin, mucous membranes, bones, and cartilages

produce ulceration and extensive sloughing, but the deeper visceral lesions

result in the formation of gummy, caseous, or calcareous masses. The gum-

mata, when they do occur in the skin or mucous membranes, may be very

destructive through resulting ulceration and extensive cicatrization. In this

manner the tonsils, soft palate, and nose may be destroyed. Cicatrices of the

mucous membranes may by contracting cause ultimate stricture. The traces

of former gummata in the various viscera of the body are often visible in

irregular, depressed, frequently star-shaped cicatrices.

The gummata may be slowly absorbed without appearing at the surface.

In this case the skin is left thinned and sunken over the site of the gumma.

Syphilides.
—The tertiary syphilides are polymorphic ;

that is, several

varieties may be found simultaneously, as in the secondary period. They are

apt to form in circular spots or crescents. They are especially prone to develop

where there is local irritation or friction of the surface. They are not charac-

terized by accompanying pyrexia. Many are of the papular type and seldom

cicatrize under the use of mercury ;
others aft'ect the tissues much more deeply

than the skin lesions of the secondary stage, and ulcerate, leaving ugly

depressed scars. They are usually fewer in number than the secondary

syphilides, but are more apt to coalesce. When scaly the scales are seldom

lustrous or very abundant. (For a detailed account of the great variety of

tertiary syphiloderraata the reader is referred to special works upon syphilis.)

Partial loss of hair and teeth is of common occurrence.

Visceral Lesions.—Tlie subjects of visceral or internal syphilis of the

various organs, such as the brain, cranial nerves, and spinal cord, the liver,

kidneys, spleen, and aneurisms of syphilitic origin, will be treated in proper

detail in this work under the respective titles of the diseases of the various

organs. These l&sions are comparatively rare. In a series of 21,757 cases
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of syphilis they wore observed in 88. They consist principally of visceral

guminata and cirrhoses, which result in more or less profound disturbance of

function, give rise to pressure symptoms, and Ijeget various secondary changes.

Of the deep-seated organs most frequently affected by sev^ere tertiary lesions,

the brain and its membranes rank first. Of the abdominal viscera, the liver

is oftenest involved, while the kidneys are include<l with rarity. The syphilitic

process may go on to lardaceous or amyloid degeneration of these viscera.

Other tertiary lesions are destruction of the nasal cartilages and bones, and

sinking in of the bridge of the nose, associated with intractable and very offen-

sive ozsena.

Serpiginous ulcers of the skin and raucous surfaces, arterial sclerosis,

inflammations of the cornea, iris, and retina, periostitis, and cariea or necrosis

of the bones of the skull or of the extremities,
—all occur from time to time.

Periosteal thickening in the form of nodes along the tibial crests is quite fre-

quently noted. The tongue occasionally becomes infiltrated, hypertrophied,

and deeply fissured upon the dorsum, or it is the site of gummy growth and

ulceration.

Locomotor ataxia is very frequently though not always associated with a

syphilitic history. Individual muscles may exhibit infiltration of the inter-

stitial connective tissue and fatty degeneration of fibres.

Symptomatology.—Primary Period.—Three weeks is the ordinary period

of incubation of a chancre. At the end of this time a more or less typical

local lesion appears, which is almost immediately followed by swelling of the

nearest lymphatic glands.

Secondary Period.—At the end of six weeks the active secondarv' period is

announced by the development of moderate fever—102° or 104° F.—head-

ache, malaise, lassitude, and possibly pains in the back and legs. A chill may
precede the fever. At times these symptoms are so severe as to lead one to

suspect the commencement of a zymotic disease. The temperature may rise

to 105° F., and run an irregular course for a week or two, but the fever is

usually of little moment, the temperature remaining at 101° or 103° F.

There is angina with diffuse redness of the fauces and hard palate. Some-

times isolated small white spots are to be seen in connection with the hyper-
aemia. The tonsils may be swollen. A modified rash or roseola develops pro-

fusely upon the buttocks, trunks, and thighs, and there are frequently one or

two papules upon the doi'sum of the tongue. Similar papules may appear

upon the scalp. They are small, hard, do not tend to ulcerate, and they are

])athognomonic. Other forms of eruption may ap|>ear, but in general early

cutaneous syphilides are characterized by symmetrical distribution, lack of

pain or itching, rounde<l outline, and of a muscle-red or "cop|>ery" hue.

The early eruptions are usually erythematous and papular, extensively dis-

tributed. The later-apjK'aring varieties include vesicles, j)ustules, tubercles,

condylomata, and squamous eruptions, psoriasis, lichen, etc., which are less

diffuse, and which tend to l)ecome grouped together in localized areas. A
roseola sometimes has been observed in the mouth. Several varieties of
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sypliilides may be siraiiltaneonsly present. In women and, especially, in

children the roseola may be very evanescent. It is not found j)ossible to

prevent the appearance of the secondary rash by any abortive treatment.

At the same time with the eruption a typical mucous patch appears some-

where within the mouth or at its angles, on the gums, tongue, or buccal

mucous membrane, or on the skin. A common site for it is opposite the

second molar tooth. There may be one or several of these patches, and they

develop in succession at irregular and increasing intervals until the tertiary

period.

Other common symptoms of this stage are laryngitis, with a red, dry,

hyper£eraic mucous membrane, iritis, and possibly retinitis. There is also

alopecia, and the finger-nails sometimes become brittle. The hairs of the

eyelids and eyebrows may fall oif.

The ulcers, inflammations, and cutaneous syphilides are characterized by
lack of pain and discomfort.

The symptoms and lesions of the secondary period may last for two or

three or more months, and be followed by an interval of good health, which

continues for several months or for many years before any tertiary lesions

arise. In other cases the secondary symptoms or lesions continue for two

years, or until those of the tertiary period succeed them. In many cases they
last about a year.

It should be observed that not all cases present the symptoms above

described with equal distinctness. In many instances the entire secondary

stage is mild, or, while certain of the symptoms are prominent and severe,

others are unnoticeable.

In a certain proportion of cases a syphilitic cachexia develops during the

secondary period. It is characterized by the following features : The skin is

muddy or sallow, the bowels are costive, the tongue is coated with a white fur,

the breath is offensive, and there is more or less anaemia, with headache, palpi-

tation, and lassitude.

The occurrence of tertiary symptoms and lesions is favored by lack of

proper antisyphilitic treatment in the secondary period ; by diatheses and

cachexise, such as scrofula, tuberculosis, scurvy, etc.
; by chronic alcoholism

;

and by conditions of want and misery which lower the general vitality and

resisting power of the system.

Tertiary symptoms show a great predisposition to relapse. When the

lesions occasion pain, as frequently is the case with periostitis, the pain is

markedly worse at night. If there are cerebral lesions, the pain is frequently

localized and confined to a circumscribed area on one side of the skull, which

is sore and painful to the touch.

The encephalopathies may result in pressure symptoms, such as paralyses

or convulsions, or in mental apathy or disturbances of the special senses.

Various symptoms will arise in connection with visceral lesions, but they

will be dealt with under the several headings of the diseases of separate

viscera, and do not require amplification here.

Vol. I.—23
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Course.—No other disease exliibits greater variations in course and

variety of feature. In some cases the course is brief and the symptoms pass

ahnost unnoticed, while in others one outbreak of symptoms succeeds another,

yielding to no treatment, and involving in turn almost all the organs and tis-

sues of the body. In cases of ordinary severity there is the greatest variety

in the clinical picture presented. In some cases, even after a typical pri-

mary sore has occurred, the secondary symptoms are so mild that they are

overlooked. In other instances the tertiary symptoms may first disclose the

presence of the disease, and, very exceptionally, some of the tertiary symptoms
have been observed in connection with, or before, the appearance of decided

secondary manifestations.

When syphilis occurs in old age the healing processes are retarded, the

chancre is apt to ulcerate extensively, the enlargement of the lymphatic glands

is troublesome, the secondary syphilides are especially confluent, relapses are

frequent, and the tertiary lesions are very prone to give rise to grave nervous

symptoms.
Terminations.—Much argument has been expended on the questions of

the self-limitation and the curability of syphilis. Gowers, who has especially

studied the later manifestations of syphilis in the nervous system, is, contrary

to the general belief, inclined to doubt the proofs of absolute cure. Others

argue that the possibility of reinfection long after the development of active

symptoms is in favor of the positive cure of the original disease, and, further,

that syphilis is a self-limited disease, running its course untreated in about

four years. Some syphilographers even claim that the lesions of the tertiary

stage outlast the disease itself; that is, the activity of the disease is entirely

expended, while the new growths which it occasioned are more permanent.

On the other hand, treatment may remove all traces of local lesions, and

yet the disease breaks out anew. For example, a syphilitic woman has been

known to give birth, in turn, first to a stillborn syphilitic infant, secondly,

while under treatment, to a healthy viable child, and finally to herself relapse

when the treatment was withheld (Gowers).

The great majority of cases terminate favorably under proper treatment,

and death is comparatively rare from syphilitic lesions. The most fatal forms

are the advanced cases of gummata or other lesions of the nervous system,

abscess of the liver in connection with bone lesions, and alterations in the

arteries, resulting in the production of aneurism or occlusion.

Diagnosis.—In many cases the diagnosis of syphilis is sufficiently obvious

from the distinctness of the lesions. In other instances, especially in ol)scure

cases of the tertiary period, a very careful cross-examination of the patient fails

to elicit any history of early infection, and a correct diagnosis is largely aided

by the resi^nse to treatment. Caution should ha observetl in questioning some

patients, es|>ecially married women, as great care should be exercise<l in avoi<l-

ing interrogations which might (X'casion suspicion or extensive family discord.

In such cases a diagnosis can often be obtained through indirect queries in re-

gard to the existence of eruptions, alopecia, angina, swollen glands, etc.
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The diagnosis of an extra-genital chancre is formed upon the general aspect

of the sore, the induration at its base, with a tendency to form a scab, espe-

cially where a hairy surface retains the viscid secretion, and the enlargement of

the nearest lymphatic glands, although the indolent course of the latter is not

as pronounced as it is in genital syphilis. In extra-genital chancres, while the

induration is commonly distinct, it is frequently absent when the site of the

chancre is on the finger or tongue. Sometimes the induration is obscured by
caustics or irritation.

The early diagnosis is often rendered difficult by the symptoms passing un-

noticed by the patient, who stoutly denies their occurrence.

The true syphilitic chancre must be distinguished from the soft non-infec-

tious chancre or " chancroid." The latter develops as a pustule which ulcerates

in two or three days, forming a depressed irregular sore with undermined

periphery. The base is not indurated, and there is a secretion of pus from the

surface. The chancroid appears earlier than the true chancre : it bleeds more

easily, and is somewhat painful on pressure. The ulcer can be inoculated

upon healthy persons, and reinoculated on the same person, so that several

such sores may appear together and coalesce. Finally, it is followed by no

secondary symptoms. In these several respects it differs from the true syphi-

litic chancre, yet the two may occur simultaneously by a double infection and

at the same point of inoculation. When there is grave doubt as to the real

nature of the sore, the aj:)pearance of symmetrical, painless enlargement of

the lymphatic glands in the groin confirms the diagnosis of syphilis.

A syphilitic roseola, accompanied by rise of temperature and prostration,

is sometimes mistaken for measles. The presence of mucous patches, the his-

tory of inoculation, and a careful examination of the appearance and distribu-

tion of the rash, together with the absence of the catarrhal symptoms belong-

ing to measles, will establish the diagnosis of syphilis.

When potassium iodide is prescribed in doses of a drachm in twenty-

four hours without producing iodism, the chances are very strongly in favor

of the syphilitic character of a lesion, yet personal idiosyncracy in regard to

toleration of iodine occasionally prevents this test from being absolute.

When repeated abortions occur without other assignable cause, and

especially if the foetuses are macerated, syphilis may be strongly suspected in

the mother if not in the father as well.

Sequelae.—The former existence of syphilitic disease can often be recog-

nized by symmetrical cicatrices on the extremities or face or in the mouth,

periosteal nodes on the tibial crests, a sunken nose, absent teeth and hair,

corneal cicatrices from old ulcers, irregularities of the pupil from iritis and

adhesions, perforations of the hard or soft palate, deafness, etc.

Prognosis.—The prognosis is excellent for almost all cases coming

early under treatment. It is made worse by chronic alcoholism, and is worse

if the disease develop very rapidly and severely at the onset, which is rarely

the case
;
and it is worse the further the disease has advanced without medical

control.
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Relation to Other Diseases.—Syphilis bears no definite relation to other

diseases, but it is sometimes noted that syphilitic lesions are kept somewhat in

abeyance while other diseases are in progress. When erysii)elas occurs in con-

nection with a syphilide, the latter may be actually improved when the acute

inflammation has subsided.

Prophylaxis.—Syphilis is one of the diseases which theoretically might be

completely eradicated, but long experience has taught that legislation can but

partially control it. This question is too broad for discussion here, as it

involves considerations such as the compulsory examination of prostitutes,

soldiers, sailors, and wet-nurses; government license of houses of ill-fame or

their abolition
;
and other allied problems.

Syphilis is always more powerful for transmission in its earlier develop-

ment, and is generally believed to lose its infectious quality completely in

the third stage, but not until then.

Treatment.—The treatment of syphilis is conveniently divided under the

following headings :

I. Local
;
II. Specific ;

III. Tonic
;
IV. Hygienic.

Syphilis is a particularly satisfactory disease to treat, because a large

majority of cases, even of those already presenting extensive lesions, respond

promptly to the measures employed.
A certain proportion of cases never develop symptoms of sufficient severity

to lead the patient to seek counsel, and time alone is the healing agent. Not

infrequently the general health of syphilitic subjects is very good, and it may
be so good as to lead them to neglect obtaining treatment for really grave
lesions. Other patients are always suffering from one ailment or another.

I. The Local Treatment.—The local treatment of the initial lesion is of

little avail if it has gained decided headway. Aseptic or antiseptic applications

are mainly valuable for purposes of cleanliness, and not for any abortive action.

If the chancre is seen very early and if it is very small, it may be thoroughly

cauterized with nitric acid or completely excised, but this eradication offers only

an indefinite hope of preventing the development of secondary symptoms, and

of late years it has been very generally abandoned. If imjjerfectly done it

makes the original sore woi*se. It is important to keep the chancre clean and

free from irritation.

Some authorities claim good results from the local application of a mercu-

rial ointment to the chancre.

The local treatment of the mucous patches comprises cauterization by
nitrate of mercury or other caustic, and cleanliness, secured by ai)plication of

1 : 1000 corrosive-sublimate solution. Condylomata may be washed with salt-

solution and then dusted with calomel.

For the local treatment of the ozaena, and affections of skin, bone, eye,

and ear, the reader nnist he. referred to the special articles upon the dis-

eases of the organs involved and to works on surgery.

II. Specific Ti'eaiment.—The two drugs, potassium iodide and mercury in

its various j)reparations, are specific agents against syphilis, and are prao-
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tically the only remedies which control it. Their use in syphilis is therefore

referred to as "
specific treatment/' and their employment in combination is

often described as
" mixed treatment." Remedial measures are capable of

diminishing the intensity and of shortening the duration of many lesions of

syphilis, and of greatly reducing the chances of the infection of healthy people

by the syphilitic.

Mercury has been employed for this purpose for nearly four hundred years.

Its mode of action is unknown, but it is held by those who endorse the germ-

theory of syphilis that it kills the bacillus. It may, however, only render it

inert, or it may act by destroying or antagonizing the leucoraaines formed

through the agency of the germ, or by altering the tissues or "soil" in which

the germ naturally thrives. At present these questions must remain purely

speculative until further experimentation and observation throw new light

upon this important topic.

There are different views in regard to the method of administering the two

remedies in the several stages of the disease. Some give potassium iodide

alone
;
others give it with mercury to favor the activity of the latter. It is the

generally accepted belief that the greatest value of mercury is in the earlier

course of the disease, while potassium iodide is more useful in the later
;
but

there is a growing tendency at present to continue the mercurial treatment into

the final stage of the disease. We have ceased to fear the continued use of

mercury since its action and modes of administration have become better

understood.

Treatment, while it does not altogether prevent the appearance of secondary

or even tertiary lesions, exercises a strong control over their extension. There

are some syphilographers of large experience, like Hutchinson, who maintain

that syphilis can be aborted by treatment to such a degree as to altogether sup-

press the secondary stage and hasten the disappearance of the primary lesion.

Mercury is of no avail while the disease is still localized, but it antagonizes

such constitutional symptoms as may arise in the early stages. The exact

mode of its action is not known.

Mercury may be employed in a great variety of preparations, and due re-

gard must be paid to the circumstances and condition of the patient, as well

as to the urgency of the symptoms. Greasy and malodorous external applica-

tions, besides being disagreeable, expose the patient to detection. If, however,

the symptoms are severe or if eruptions appear upon the face or head, it is

necessary to obtain prompt action of the drug, and this is best done by inunc-

tions of one-half to one drachm of the mercurial ointment or of an oleate or

albuminate of mercury or of a 1 per cent, corrosive-sublimate solution, or else

by hypodermic injection of one of the more soluble preparations of merciuy,

such as the salicylate, which have recently become popular with many prac-

titioners.

Syphilides are sometimes, but not always, more benefited by the local than

by the internal use of mercury.

Fumigatiwis are also employed. For more continued use the protiodide of
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mercury in doses of one-fifth of a grain three times daily, or the bichloride or

biniodide in doses of one-fortieth to one-twentieth of a grain may l>e given,

preferably in solution, either alone or in combination with ten grains of potas-

sium iodide. Some clinicians have a decided preference for the gray powder,

hydrargyrum cum creta, in doses of one grain, continued for six months at a

time. It is often advisable to combine it temporarily with a little opium if

any symptoms of intestinal irritation appear.

As a prophylactic measure against stomatitis while taking a prolonged
course of mercurial treatment, it is necessary to pay special attention to cleans-

ing the teeth, and to gargle the throat and rinse the mouth after each meal with

a 5 per cent, solution of chlorate of potaasium (Eichhorst). If the mouth be-

comes sore, a soothing gargle of mucilage or flaxseed tea, with a drachm of

potassium chlorate to the pint or with listerine properly diluted, must be

use<l. Irritant or hot food should be withheld, and smoking must be forbid-

den. Laxatives are also indicated.

Should any of the characteristic symptoms arise—such as tenderness or

swelling of the gums, foetor of the breath, slight salivation, or diarrhoea and

abdominal pains
—it is an indication that the physiological limit of the mer-

cury has been passed, and the drug must be promptly withheld until the

unfavorable symptoms subside. Any diet which is liable to over-stimulate

the intestines and cause diarrhoea should be avoided.

It is wrong to give mercury when the diagnosis is doubtful, and useless to

give it in the first few weeks after inoculation
;
but it should certainly be pre-

scribed as soon as the prodromata of the sec!ondary period appear. It should

be continued for at least a year, observing the above precautions, and with

occasional brief intermissions. It is desirable to follow this medication with

a year or two longer of " mixe<l treatment," the duration of the treatment

being regulated somewhat by the intensity and variety of the earlier symp-
toms. It is well to combine some preparation of iron with the mercurial

treatment for its tonic effect and to counteract anaemia. If the symptoms
become suddenly urgent at any time, a speedy effect may be obtained by the

internal use of calomel in doses of one-tenth of a grain every hour for a few

doses.

The iodides of potassium and sodium are pre-eminently valuable in the

third jwriod of syphilis, and the iodide treatment must be continued for at

least two years in most cases, or, better, for three years, to render the patient

tolerably secure from the outbreak of fresh manifestations of the disease. An

ordinary dose for continued use as a preventative of new symptoms is ten

grains thrice daily, given in milk or in the compound syrup of sarsaparilla,

which conceals the peculiar tiiste entirely. The drug should always be

well diluted. When decided lesions and symptoms demand it, the daily quan-

tity of the iodide is gradually increased by adding five grains of the iodide or

five drops of a saturated aqueous solution to each dose, until a half-drachm or

a drachm is given thrice daily. In exceptional cases, es{)ecially where pres-

sure-symptoms are produced by gunmiata of the important viscera or of the
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central nervous system, or when any serious complications supervene, such

as convulsions or paralyses, it is of vital importance to saturate the system

with the remedy as rapidly as possible: and it may be necessary to admin-

ister half an ounce, or exceptionally an ounce, of the iodide in the course

of twenty-four hours. As a rule, syphilitic patients show great tolerance of

the drug, and in an urgent case one is justified in giving very large doses

immediately, in order to save life. When the drug is pushed to its full extent

care should be exercised to keep the bowels open with Rochelle salts or other

saline.

Indications of iodism are usually first observed in a papular or pustular

eruption which appears, upon the face, shoulders, or other portions of the body,

and which often resembles acne. There may be also gastro-intestinal irrita-

tion, coryza, and oedema of the eyelids and lips. When these symptoms appear

the drug must be reduced in quantity, but it need not usually be entirely sus-

pended.
The urine must be frequently examined in order to be certain that excessive

elimination of iodine is not exciting albuminuria. When the stomach rebels

against large doses a good deal may be absorbed by the rectum.

When iodism first appears, changing the preparation from potassium iodide

to the sodium salt will cause less irritation to be produced.

Occasionally decided mental depression attends the use of even moderate

doses of potassium iodide, but this effect is not serious, and it passes away

with the temporary withholding of the drug.

In the tertiary period iodides are either given alone or in combination with

mercury, the latter method being quite in vogue at present. A convenient

formula for this mixed treatment is—

"Sf. Hydrarg. bichlor., gr. ^ ;

Potass, iodi., gr. v
;

Tinct. cardamom, co.,

Tinct. gentian, co., ad. 3ss.

M. Quantity for one dose.

Or,

"Sf. Hydrarg. biniodi., gr. -^ ;

Potass, iodi., gr. viij ;

Syrupi sarsapar. co.,

Aquse,
««• 3ss.

M. Quantity for one dose.

The medicine should be well diluted in water, or half a tumblerful of water

should be taken after each dose.

In a certain proportion of cases repeated courses of treatment, interrupted

once in six or eight weeks for an interval of a week or ten days, secure better

results than continued doses, to which the system becomes inured.

The specific treatment of syphilis should be continued in the above man-

ner for at least a year after all symptoms have gone.
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III. and IV. Tonic and Hygienic Treatment.—The specific treatment of

syphilis is of little avail without the use of tonics and proper hygienic regu-

lations. The tonic treatment consists in the administration of phosphates,

cinchona, arsenic, strychnine, or cod-liver oil, and iron should be given in con-

nection with one or other of tiiese remedies.

The Hygienic Treatment includes the careful supervision of the patient's

daily habits of life. Abundant fresh air, frequent bathing, warm clothing,

duly-regulated exercise and rest, and a nourishing diet are of great importance.

It is almost useless to attempt the specific treatment of syphilis without accom-

panying it with an appropriate hygienic regimen. Under the latter conditions

a patient who has been upon a protracted course of the iodide without benefit

will often show very rapid improvement.
Of course indulgence in sexual intercourse should be forbidden, at least

until the third stage of the disease is reached, not only on the patient's own

account, but to prevent inoculation of others, and the use of alcohol should

be greatly restricted, and, if possible, interdicted entirely. The patient should

be reassured as to the probable favorable termination of his symptoms, and

made to appreciate the importance of a strict compliance with the rules laid

down for him.

Special directions in regard to diet should be given in order to keep diges-

tion at its best. The dietary need not be greatly restricted, but it should be

plain and wholesome. Fruits and the coarser cereals are useful on account of

their laxative effect, for patients are much less apt to suffer from iodism if the

digestion be normal and the bowels freely opened.

Summary of Treatment.—As soon as the secondary symptoms appear the

patient should be put upon a daily mercurial treatment, to be continued for a

year and a half. The dose should be moderate, to avoid salivation. It must

be at once discontinued should salivation appear. On the other hand, if any

new symptoms develop it may be temporarily increased. The iodide of potas-

sium may be added at the end of the first year, and it should be continued for

eighteen months longer. The tonic and hygienic treatment must be begun

early, and persisted in while any symptoms remain.

After two and a half, or better, three, years of such treatment, and if no

symptoms return within six months or a year after its discontinuance, the

patient may be regarded as cured, and he may marry without endangering

either mother or offspring.

HEREDITARY SYPHILIS.

Definition.—Hereditary or congenital syphilis is that variety of the dis-

ease which is transmitted from one or both parents to their offspring. It

exhibits great variety in its manifestations, but the only essential difference

in symptoms or course from acquired syphilis is the absence of the stage of

chancre. It is usually
*'

conceptional
"—i. e. it is transmitted from either one
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or both parents at the time of ccmception, the virus having affected the ovum
or the spermatozoon. It may, however, be transmitted to the embryo from

the blood of the mother at any period of placental circulation, and in this case

the disease is apt to be less severe.

Synonyms.—Erbsyphilis (Ger.) ; Syphilis liereditaria.

Etiology.—The following statements in regard to hereditary syphilis have

been attested by numerous reported cases, and are worthy of note.

When the Father Only is Syphilitic.
—If actively syphilitic

—i. e. with

primary or secondary lesions—the father usually transmits the disease to the

child, but no definite relation exists between the severity of the disease in

father and child.

This form of infection is the least injurious to the child. The father may
infect the mother through the circulation of the child in utero. This latter

statement has been denied by some syphilographers ;
but whether the mother

shows active syphilitic symptoms or not, it is believed by many observers that

a syphilitic infant cannot infect its own mother after birth, even though it

virulently inoculates a healthy wet-nurse. This is known as "Colles's law;"

and even if the mother does not develop extensive lesions herself, it indicates

that she has been rendered immune to any external inoculation from her off-

spring. Eichhorst strenuously denies the validity of this law, and says that

he has seen mothers infected by their syphilitic infants after birth through

abrasions of the nipple, etc. Such a mother becomes anaemic, and is apt to

have more or less glandular enlargement and periosteal inflammation.

Many more children are infected by fathers than by mothers, because more

males have syphilis, and not because the disease is more readily transmitted

by males. If the mother should have the disease, she is quite as apt to trans-

mit it as is the father.

When the 3Iother Only is Syphilitic.
—If the mother be syphilitic prior to

conception, she infect« the ovule, or she may infect the embryo at a later

period. In such cases the disease is often more virulent in the infant than

when inherited from the father alone.

The infant has the best chance of escape when both parents were healthy

at the date of conception, but the mother subsequently acquires syphilis a few

months before giving birth to the child. Under these circumstances it is rare

for the child to be affected, and the later the mother contracts the disease the

better chance the child has of escaping.

It is possible for syphilis in the mother to be so modified by treatment that

the child escapes entirely. A child is not infected during labor by passing

over a vaginal chancre or mucous patch, either because it is already protected

by intra-uterine inoculation or by its own vernix caseosa.

Abortion occurs in approximately one-third of all syphilitic women (Par-

rot), and it is especially prone to occur while secondary symptoms are actively

developing in the mother. It commonly takes place at the third or fourth

month, and the foetus is frequently found macerated. If miscarriage occurs

ifter the period of viability, the child is apt to be born dead. This may also
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occur if the mother were originally healthy, the child having been infected

through the father. After the birth of a syphilitic child the placenta is found

diseased by proliferation of cells in the villi, extravasations of blood, and com-

pression of the vessels by new cells and connective tissue (Fraenkel). The

whole organ is enlarged, and it may contain gummy or calcaref>us nodules.

Vascular obliteration is chiefly responsible for the death of the foetus by cut-

ting oif its supply of nourishment. The umbilical vessels are found to have

thickened walls, and there may be thrombosis of the umbilical vein.

When Both Parents are Syphilitic.
—It is asserted that both parents may

have active syphilis and yet beget a healthy child. This is certainly a rare

occurrence, but it may transpire, even with secondary lesions, provided both

parents have been for some time under treatment.

On the other hand, both parents may have a very mild tyjje of syphilis,

and yet transmit a very severe form of the disease to the child. If the father

is syphilitic, and the mother first becomes so in the later months of pregnancy,

the hereditary syphilis in the child will probably be intensified (Neumann).
Both parents are less liable to beget children who are syphilitic after the dis-

ease is a year old, but Fournier collected notes of 60 cases of hereditary syph-
ilis where the disease had existed in one or both parents for more than six

years. He recently published statistics of 500 syphilitic families in which

there were 1127 pregnancies. Of these, 600 resulted in the birth of healthy

children, but 46 per cent, ended in abortion, early foetal death, or syphilitic

infection. The infant mortality when inherited from the father alone was 28

per cent.
;
from the mother alone, 60 per cent.

;
from both parents, 68 per

cent. Le Pileur places the mortality even higher, and declares that not over

7 per cent, of the children of syphilitic mothers outlive the disease.

Parents still capable of begetting syphilitic children are said to be in a con-

dition of "
syphilization."

Parents having tertiary syphilis do not beget children who are actively

syphilitic, but they are weak and atrophic. Among such children are some-

times found cases of chorea, epilepsy, hydrocephalus, and idiocy.

Curious anomalies are sometimes observed among the children of actively

syphilitic parents. Thus Hutchinson has reported a case of birth of twins,

one of whom was syphilitic and the other not.

Morbid Processes in General.—Hereditary syphilis may develop during

embryonic life, or it may remain latent for a varying period after birth, even

up to twenty years. In the great majority of cases it ap|>ears before the child

is three months old. In the embryo and infant it occasions cachexia, dys-

trophies, malformations, and predisposition to various morbid changes

(Fournier).

Considerable doubt existis as to whether these malconditions can be trans-

mitted to the third generation without fresh infection.

Among the dystrophics are slow general growth and retarded puberty and

virility, so that the subject still ap|x?ars like a child when eighteen or twenty

years old, with a pasty complexion, scanty hair, irregular thickenings of the
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sknll, periosteal nodes on the tibiae and elsewhere, keratitis, and serrated incisor

teeth.

Among the malformations which are found to accompany congenital syph-
ilis are hare-lip, spina bifida, hydrocephalus, club-foot, and various hernise.

Among the morbid predispositions there is a tendency to a variety of neu-

rotic affections and to readily acquired convulsions.

Hereditary syphilis, although not at all identical with them, is often asso-

ciated witli scrofula, rachitis, croup, or tuberculosis.

Morbid Anatomy.—The morbid anatomy of hereditary syphilis does not

differ essentially from that of the acquired form. The pathology of the

inflammations, mucous lesions, and gummata is identical.

The mucous lesions which are most frequently observed are hypersemia
and papillary infiltration, labial fissures, mucous plaques or patches on the

inner buccal surface, and on the gums, tongue, nose, and genitalia. Large

phagedsenic or gangrenous ulcers may invade the pharynx or larynx. These

patches may extend and leave extensive cicatrices. Inflammation may spread

along the Eustachian tube, and involve the middle ear in a purulent otitis,

resulting oftentimes in neuroses and permanent deafness. In severe coryza,

beginning with hypersemia and excessive secretion from the Schneiderian

membrane, thick crusts form, with necrosis of tissue beneath and ulceration.

The inflammation and erosion finally involve the bones of the nasal septum,

producing a sinking in of the nose, which becomes deformed for life.

The cutaneous lesions are polymorphous syphilides, but chiefly papular,

They are either bullous (pemphigus neonatorum) or erosive papules and pus-

tules, or psoriasis, or simple roseola of a coppery hue. There are also ulcera

of various sizes, moist or encrusted, and condylomata with flattened encrusted

surfaces and a foetid discharge. The only characteristic syphiloderm of infan-

tile or hereditary syphilis is pemphigus, which in its specific form has a pap-

ular base, such as occurs in other eruptions of the secondary stage. The blebs

are either transparent or oftener are distended by brownish or even bloody

fluid. They cover an area of inflamed red skin, and are surrounded by a

faint areola. A favorite site for them is on the palms and soles.

The various syphilodermata are to be sought especially upon the genitalia

and the periphery of the anus and mouth, and on the scalp. The papules and

condylomata are apt to occur in the deeper flexures of the skin of the neck

and joints, where there is more or less irritation from opposing surfaces.

Within a few weeks after birth a simple roseola, with irregular round or

oval macules, may appear, commencing on the abdomen, and later spreading

over the body and limbs. It is dry at first, and fades on pressure; later it

acquires a permanent darker, coppery hue. It may become moist, or scaly

where the skin is thick, and it forms papules with cellular infiltration.

The liver is permeated with fibro-plastic material and embryonic cells. The

capillaries are occluded or compressed, and the whole organ is large, hard, yel-

low, and anaemic. There is interstitial sclerosis, with collections of round

lymph-cells. resembling microscopic gummata (Cornil).
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The pancreas may undergo fatty degeneration. There may be purulent

degeneration of the thymus gland, but this is not typical. The lymphatic

glands may become more or less enlarged.

The spleen is often enlarged by simple hypenemia or there is hyperplasia.
In the nervous system lesions of the meninges and blood-vessels predom-

inate and are very fatal. They may produce hemiplegia, paralyses, convul-

sions, etc. There may be cerebral gummata. These lesions occur at any age
after the first few months.

There is frequently corneal imflammation, with opacity or interstitial kerav

titis and photophobia.
The teeth exhibit characteristic changes. There are vertical single notches

at the edges of the upper middle incisors. These teeth are short and narrow.

(See Fig. 23). The notches belong to the second dentition, and are said by

Fig. 28.

Notched Central Incisor Teeth of Hereditary Syphilis (Hutchinson).

Hutchinson to be pathognomonic, though various other writers attach much
less importance to this condition. The notches are usually attributed to the

influence of stomatitis upon the young growing teeth.

The teeth of both the first and second dentition are very irregular in size,

development, and position, and they decay easily, for the enamel is very soft.

Tertiary Lesions.—Among the gravest of the tertiary lesions are inflamma-

tions of the bones and joints and gummata. The lesions may be congenital

or develop during early childhood. There may be gummy infiltration of

the phalangeal and other joints. There are enlargement and discoloration

about the joints and effusion into their cavities.

The bones which are very frequently involved are those of the forearm and

leg, the humerus and femur, clavicle and sternum. Other favorite sites are

the bones of the nose and skull, and the cartilages of the larynx and trachea

are sometimes affected. Extensive cellular proliferation commences where the

bones are actively growing, especially in the long bones above mentioned,

between the shaft and epiphiseal end. The normal process of assification is

altered and retarded. By pressure the new cells occasion degeneration and

necrosis. Osteo-chondritis and osteo-myelitis ensue. Pus may burrow out-

ward beneath the periosteum. There may be an excessive deposit of lime

salts, which encrusts the cartilage and projects into its substance. Granulation

tissue intervenes between this deposit and the shaft of the bone, and the shaft

itself may be thickened by a growth of new bone on the outer surface. The

epiphyses and diaphyses of the long lx)nes may become separated, giving crep-

itus, and spontaneous fracture of the shaft has been known to ensue.

Periostitis occurs over many bones, esjKXjially where they have the thinnest
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covering of soft parts, and are consequently more liable to injury, like the

sternum and tibia.

The more extensive lesions of the bones and joints cause deformities and

loss of ability to move the limbs. Severe bone disease will cause the death

of the infant through septic infection or exhaustion.

The gummata of infantile syphilis are not often developed at birth, and

they may not appear before the child is eight or ten years of age. They are

frequently found in the liver in connection with an interstitial hepatitis, which

causes enlargement of that organ, and sometimes ascites. A few gummy
nodules may invade the walls of the pulmonary vessels or bronchioles even

in the foetus.

The disease shows but two periods, the chancre of the first stage of the

acquired affection being, of course absent in the hereditary form. In conse-

quence of this we do not find the local enlargement of the lymphatic glands,

although a universal adenopathy is often to be discovered later.

The secondary period lasts for about a year or a year and a half, either com-

mencing with birth or, more frequently, within four or six weeks after birth.

The tertiary period may, in bad cases, overlap the secondary, and develop

very early in the history of the disease as compared with acquired syphilis.

The gummata in such instances appear with the secondary eruptions. In

other cases there is an intermediate periotl of freedom from all symptoms,

lasting from the termination of the secondary stage until the second dentition

or puberty.

Symptomatology.—A large number of infants with hereditary syphilis

appear healthy when born, and do not develop any symptoms for several

weeks. Even when symptoms or lesions appear, they are not always recog-

nized as belonging to syphilitic disease. The chancre being absent, the dis-

ease commences its manifestations with the symptoms which correspond with

the secondary stage of the acquired form. There is an erythemato-papular

eruption or a simple roseola on the buttocks and about the genitalia, which

may spread to other regions of the body. In a typical case there is obstinate

coryza with a watery nasal discharge and snuffles, and roseola
;

the voice is

hoarse, and the cry is of a peculiarly harsh and irritating timbre. This is due

to the presence of laryngeal hypersemia or to mucous patches. When the

coryza is severe the nasal secretion becomes very thick, and dries in scabs.

The child will then be unable to suckle, because, the nasal passages being

obstructed, the mouth must be constantly employed in breathing, and it can-

not be closed long enough for the child to draw any milk from the breast.

Such infants may actually starve to death unless fed by a spoon.

The areas of splenic and hepatic dulness may be somewhat enlarged.

The skin is poorly nourished, muddy, dry, inelastic, and flabby ;
the hair

is thin and patches of alopecia appear; the finger-nails may ulcerate; and the

facial expression is curiously old and wrinkled, as in marasmus. The child

is dull and listless. The various syphilides of the secondary period make

their appearance. The alimentary canal is irritable, and there is impaired
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secretion and absorption. There are occasional vomiting and diarrhoea.

More or less bronchial catarrh is commonly present.

On insjKJction of the cavities of the month, pharynx, and nose mucous

patches may be found.

Groups of lymphatic glands, especially those about the elbow joint, may
be found enlarged.

Later in the tertiary period the lesions of the bones and joints apj)ear.

There are inflammation and opacity of the cornea, interstitial keratitis, and

photophobia, and, somewhat rarely, iritis. There may be optic neuritis or

retinitis. Middle-ear catarrh occurs in some cases, which may lead to per
forntion of the tympanum or purulent inflammation of the mastoid cells.

Sequelae.—Hereditary syphilis often leaves permanent marks upon the

adult in the form of notched teeth, scanty hair, coarse skin, and radiating

cicatrices at the corners of the mouth and elsewhere. There may be perma-
nent deformities produced by bone and joint lesions, impairment of vision,

deafness, and neuroses or paralyses.

Diagnosis.—The diagnosis will depend upon an accurate history of parental

syphilis and upon the appearance of tlie child. When the infant is born with

well-developed syphilitic lesions of the skin, joints, bones, etc., the diagnosis is

readily made
;
but many children present obscure or slight symptoms and

lesions which may be confounded with other affections. Others, again, show

no symptoms of any kind until two or three months after birth, and such

children appear healthy and normal in every respect.

The diagnosis must often be based on the conjunction of several symptoms
rather than upon any one. Such symptoms are the coryza, hoarse voice and

cry, a prematurely old expression, flabby skin and muscles, and the presence
of papules, pustules, or bullae about the mouth, scalp, anus and genitalia, or

on the body.

The mucous patches may be confounded with stomatitis. In simple
stomatitis the mucous patches cover a larger surface and occur more often

in the sulcus between gum and buccal mucous membrane. The exudate is

serous, and vesicles form which are not present in the syphilitic patch.

In parasitic stomatitis there are far more inflammatory action and swelling

than in syphilis.

The syphilitic affections of the bones are to be distinguishetl from rhachitis

by the fact that in the latter there are symmetrical enlargement of the epiph-

yses, slow closure of the fontanelles, bending of the shafls of long bones,

and a lack of involvement of other structures. Rhachitic changes in the

bones are rare in the first half year, and in syphilis there are usually cuta-

neous and other symptoms. Besides, there is the history of the case, which

will throw much light upon it if thoroughly investigated.

Prognosis.—About one-third of all syphilitic infants are stillborn. For

the remainder the prognosis depends largely ujwn the time of appearance of

the early lesions.

Children born with syphilitic eruptions seldom survive the first year.
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Those in whom the disease develops shortly after birth may live for a few

years with enfeebled constitutions and then die, or they may live to become

adults. About one-fourth of the children born syphilitic die within the first

half-year. The majority of infants in whom the secondary lesions are well

developed do not outlive the secondary period.

In general, the later the symptoms develop the better the chance of ulti-

mate recovery. If no symptoms develop within eight or nine months after

birth, the child may escape the second stage and pass on to the third, or it

may escape serious lesions altogether.

If, on the other hand, gummata, periosteal nodes, or other tertiary symp-
toms appear within the first year, the prognosis for ultimate recovery is

extremely bad.

Treatment.—The treatment of hereditary syphilis should be commenced

at once through the mother by giving her mercury and iodide of potassium,

and continued with the child after birth. The transmission of syphilis is

wonderfully controlled by the prolonged treatment of the parents, so that the

mortality may be reduced from over 60 |)er cent, to 2 or 3 per cent. No syph-

ilitic person should marry or attempt to beget children within from three to

four years after primary inoculation, and not even within this time unless he

has been under continuous obsepvation and treatment, although the great

majority of syphilitic parents do not transmit the disease after the secondary

stage is over. After the lapse of three years, and if no lesions have appeared

within the previous six months, it is regarded as safe for a man to marry

without endangering either mother or offspring.

A syphilitic child must on no account be allowed to nurse from a healthy

woman, as the latter is certain to become infected through a fissured nipple

or in one of the numerous methods of extra-genital contamination.

The treatment of the infant is governed by the same principles as those of

the treatment of the adult. Mercury may be given internally in the form of

hydrargyrum cum creta or as the biniodide or bichloride, the former being

preferred by many. A method early recommended by Brodie consists in

spreading a little mercurial ointment, in the strength of a drachm to the

ounce of emollient, upon a flannel bandage which the child wears over the

abdomen
;
or an ointment of one part of red precipitate of mercury to 100

parts of lanolin may be used. In this manner enough of the drug is readily

absorbed through the delicate skin of the infant.

Mercury given by the mouth to young infants sometimes produces intestinal

colic, irritation, and purging. In such cases inunctions are preferable. On the

other hand, if there are cutaneous eruptions or if the skin be too tender, the

inunctions are not desirable, and one of the milder preparations of mercury

must be selected for internal use. Should any indication of stomatitis appear,

the child's mouth should be cleansed after each nursing by a rag dipped in a

2 per cent, solution of chlorate of potassium.

When the syphilodermata are extensive and refractory, baths of corrosive

sublimate are sometimes useful, provided there be no abraded surface to admit
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of too rapid absorption. For such baths Wiederhofer advises the use of two

or three grains of corrosive sublimate, with fifteen grains of ammonium chlo-

ride to the half pint of distilled water, to be added to the child's bath-tub full

of warm water. Only a wooden or earthen tub should be employed. Of
course care must be taken to protect the mouth and eyes while the child is

being bathed.

As soon as any evidence of tertiary disease presents, the iodide of potassium
must be added to the mercury in doses of one-half to two grains three times

a day ;
and this mixed treatment should be continued even longer than in

the adult before the child is secure from further outbreaks of the disease. It

may seem advisable to discontinue it from time to time for a few weeks, but

its administration should be kept up at intervals until puberty. The syrup
of Gibert is a serviceable combination for children. It is modified in various

ways, but in the following formula it is well borne :

!^«. Hydrarg. biniodi., gr. ss
;

Potassii iodi., 3ij ;

Syrupi zingiberis vel glycyrrhizse,

M. Aquse destil., aa, f^ij.

Sig. Dose gtt. v-x in water for an infant of six months.

It is to be remembered that a certain amount of potassium iodide can pass

into the nursing infant from its mother's milk when she is taking the drug in

considerable quantity.

Syphilitic infants should be bathed often and have their diapers frequently

changed to avoid irritation of the skin. If the cutaneous eruptions are moist,

they should be treated with mild astringents or with antiseptic dusting pow-

ders, and be protected from the air and from abrasion by absorbent cotton.

Mucous patches will sometimes require cauterization, and great care should be

taken to keep their surfaces clean and to prevent their virulent secretions from

infecting others.

Syphilitic children are feeble and do not thrive upon the bottle, so that, if

the mother cannot nurse her own infant, a syphilitic wet-nurse will be better

for it.

Infected infants should be very carefully isolated from healthy children,

who might readily become infected by caressing them or by using the same

nursing-bottle, spoons, or toys which have been in the mouth.

The tonic treatment should be carried out as in the case of adults. The

saccharated carbonate of iron in half-grain doses is well borne by infants, and

cod-liver oil mav be added.



LEPROSY.

By WILLIAM PEPPER,

Definition.—Leprosy is a chronic, infectious, and contagious disease, cha-

racterized anatomically by tubercular nodules of the skin and mucous mem-

branes and changes in the nerves, and clinically by various tropho-neurotic

manifestations with mutilations.

Nomenclature.—The disease is also called lepra, and was formerly known

as elephantiasis Grsecorum.

Historical and Geographical.—The frequent references to leprosy in the

Bible give a peculiar historical interest to this disease, though doubtless a

variety of other affections were confounded with it. It was known from the

earliest times in India, Egypt, Palestine, and Arabia, and also, though the

records are less satisfactory, in China. The first appearance in Europe was

about a century before the Christian era, when Greek writers first mention its

occurrence. It invaded Italy a few centuries later, and Galen and Aretseus

gave excellent accounts of its characters. During the Middle Ages it advanced

throughout Europe along the lines of invasion of the Roman armies, and

assumed the characters of an universal scourge. As a result of rigid enforce-

ment of isolation the disease declined during the thirteenth and fourteenth

centuries, and at the end of the latter had disappeared from England and the

greater part of continental Europe.
At the present time the principal centres of leprosy are India, China, and

the Sandwich Islands, the last being of particular interest from the fact that

the disease took root in that locality within the last fifty or sixty years. In

Europe, Norway, and the Baltic provinces of Russia are its important foci.

In our own hemisphere leprosy prevails extensively in Mexico, parts of Cen-

tral and South America, certain of the West Indian islands, and to a less extent

in some of the Gulf States of this country. The last is true especially of

Louisiana, and in 1891 Blanc estimated that there were in New Orleans alone

fully 75 cases. Parts of the province of New Brunswick are also affected.

On the Pacific coast the disease is frequently seen among the Chinese.

Etiology.—Leprosy is peculiarly a disease of young persons, the great

majority of cases occurring from the fifteenth to the thirtieth year. It is

slightly more common among men. Social condition plays a part in the

etiology in so far as squalor and overcrowding expose to contagion, but all

classes of society are susceptible. Heredity certainly has some influence, as

several well-iiuthenticated congenital cases definitely prove. The theory of
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Galen, lately advocated by Hutchinson, that a diet of decayed fish leads to

the disease, is not substantiated by recent experience.

The specific cause is the bacillus leprcB, discovered by Hansen in 1874.

This organism resembles very closely the tubercle bacillus, but may be dis-

tinguished by its staining properties, its shape, growth, and distribution. It

occurs abundantly in the leprous tubercles, and has been found in the blood.

It has been successfully cultivated, but inoculation of animals has failed to

produce the disease. It has, however, been established that inoculation of

man with parts of the growths will cause the disease.

The contagiousness of leprosy cannot be doubted, though this always re-

quires direct inoculation, as in the case of syphilis. Sexual congress has been

indicated as the method of transmission in the majority of cases (Morrow).
Instances of inoculation through vaccination are also recorded.

Morbid Anatomy.—The bacillus finds two favorite seats—the skin and

the nerves. In the former it gives rise to the characteristic leprous tuber-

cles, in every respect similar to the other granulomata. Microscopically,

these tubercles contain lymphoid, epithelioid, and giant cells, and numerous

bacilli between or within the cells. Eventually these tubercles soften and dis-

charge thick puriform material, or in rare cases more or less complete organi-

zation occurs and limits the further progress of the disease. In the nerves

extensive neuritis marks the invasion of the bacilli. In the late stages of

the disease leprous new growths may be found in the internal organs, espe-

cially the spleen and liver.

Clinical History.—Two distinct types are recognized : the tubercular and

the anaesthetic or nerve leprosy, and in some cases a combination of the two

occurs.

Tubercular Leprosy.—The period of incubation is indefinite, some

cases having followed infection by a few months, others by as much as twenty

years. A prodromal stage of excessive sweating, mild, irregular fever, and

lassitude has been described, but is rarely prominent. The onset of the dis-

ease is marked by the appearance of erythematous patches, slightly elevated

and hyperaesthetic. These, aft«r a time, disappear, but return with greater

distinctness, and may then persist for a long time. The color of the patches

may be a livid red, or there may be only a difiiise mottling. In all cases,

when persistent, they become darker from deposition of pigment.

The tubercles occur in the skin and mucous membranes. They are partic-

ularly common about the face, to which they give the heavy features desig-

nated by the name leontioMs. Other localities are the ears, extremities, mam-

mary glands, and scrotum, but all parts, excepting the scalp, may l)e involved.

The palms and soles, however, are rarely involved. Of mucous surfaces the

mouth, throat, larynx, and conjunctivae are most frequently affected. The

nodules vary in size from a pea to a large nut, or they may run together, pro-

ducing extensive new growths. The skin over the tubercle is tense and glis-

tening, especially at certain times when the redness, heat, and tenderness indi-

cate inflammatorv reaction. The hairs of the affected areas drop out, and in
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leprous countries disappearance of the eyebrows is regarded a significant symp-
tom. Subsequently the tubercles soften and ulcerate, discharging thick yel-

lowish or brownish puriform matter, which forms thick crusts and contributes

to the repulsive appearance of the terminal stages. The ulceration may extend

deeply, even involving the bone. This is often seen in the nose, where the sep-

tum becomes destroyed, with a falling in of the bridge of the nose. In the

eye the tuberculous and ulcerating processes cause extensive destruction, until

the globe becomes a shapeless mass. In certain cases, on the other hand,

ulceration does not occur, but by organization of connective tissue destruction

is checked, and possibly the whole progress of the disease is arrested.

Anesthetic or Nerve Leprosy.—In this form the characteristic symp-
toms are the spots, the anaesthesia, bullae, trophic alterations, and mutilation.

No definite order of occurrence can be assigned to the different symptoms.
The spots appear insidiously or sometimes acutely with fever. They affect

particularly the back, buttocks, knees, arms, and face, and vary in size from

that of a small coin to extensive areas. At first they are often erythematous,

slightly elevated, and hyperaesthetic ;
later they become pigmented or pigment-

less. Usually the centre is light-colored, the periphery dark, but the whole

area may be white.

The characteristic feature of the spots is the altered sensibility. At first

hyperaesthetic, they soon become anaesthetic, and retain this as a pathognomo-
nic feature. In addition to anaesthesia, absolute suppression of sweat from

the surface of the spots has been pointed out by Manson as a symptom of

great significance.

The bullae of nerve leprosy occur at any stage of the case, and may con-

tinue to appear for a long period. They come out suddenly, last a few hours,

and then break, leaving a red spot, which may persist as a chronic ulcer or

heal kindly. In size they vary from that of a nut to a hen's egg, and are

filled with a yellowish-green liquid. The bullae occur in any part of the body

excepting the scalp ; they are frequent on the palms and soles.

As the process of neuritis advances there is widespread hyperaesthesia, then

anaesthesia and pains radiating along the nerves. When large superficial

trunks are involved, these may be felt as thickened cords under the surface.

Later on, atrophy of muscles, partial palsies, and various trophic disturbances

occur. In the hands may be seen the claw hand, which also occurs in other

forms of neuritis
;
and the phalanges, as also those of the foot, may inflame,

swell, and be removed by ulceration. In the foot a perforating ulcer of the

sole is quite common.

Diagnosis.—Tubercular leprosy must be distinguished from tubercular

syphilis. The distinction is easily made by the altered sensation, by the

history, and by the distribution of the lesions. Kalindera advocates the

application of a blister and the examination of the serum for bacilli. Nerve

leprosy is distinguished from vitiligo and similar affections by the altered sen-

sation, and from syringomyelia, or Morvan's disease, by careful examination

of sensation, .by the partial palsies, and by the distinct spots.
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Prognosis.—The prognosis is always bad, but, as there are at least 155

cures recorded in the literature of this disease, the outlook is not hopeless.

The tubercular cases usually live from eight to ten years, the anaesthetic

fifteen to twenty years. Acute cases with rapid death have been descriljed

by Leloir. The course of the disease may sometimes be arrested or partial

restoration may occur, but this is rare.

The causes of death are mainly exhaustion, colliquative diarrhoea, obstruc-

tion to the air-pas!«ages, and inspiration pneumonia.
Treatment.—Prophylaxis is of the greatest importance. The good eifects

of isolation and hygiene were seen conclusively in the subsidence of the disease

in Europe during the Middle Ages.

Of the many remedies successively praised and condemned, iodide of potas-

sium, arsenic, chaulmoogra, and gurjun oil seem most worthy of trial. Dan-

ielssen after forty years' experience regardefl the iodide as of distinct service.

It should be pushed as freely as is possible without producing iodism. Chaul-

moogra oil in doses of 2 drachms and gurjun oil in 10-minim doses may be

of use. The latter has received special attention of late. It may be used by
inunction when the stomach is sensitive. Palliative and supporting measures

will be needed at the end.



DIPHTHERIA.
By W. GILMAN THOMPSON.

Definition.—Diphtheria is an acute, infectious, and inoculable disease,

occurring sporadically and epidemically. It is characterized anatomically by
a croupous inflammation of the mucous membrane and abraded surfaces.

This affects chiefly the pharynx and upper air-passages, and has a marked

tendency to spread to adjacent parts. It is attended with enlargement of the

associated lymphatic glands. Clinically the disease is marked by irregular

fever, great debility, and frequent albuminuria
; by a tendency to death from

toxaemia, from membranous croup, or from heart-failure
; by slow, uncertain

convalescence and by peculiar paralytic sequelae.

Synonyms.—Diphtheritis ; Cynanche contagiosa ; Angina maligna ; Diph-
th6rite (Fr.); Diphtheric (Ger.).

Etiology.—The Bacillus.—Diphtheria is undoubtedly a germ disease,

caused by the activity of the bacillus. There has been much dispute as to the

identity of the bacillus, but the clinical history of the disease and all that is

known in regard to its propagation afford conclusive proof of its bacillary

origin. A variety of microbes are found in the mouth and throat in connec-

tion with diphtheria, such as staphylococci and streptococci, which render dif-

ficult the isolation of a specific diphtheritic germ. Harmless germs may even

accumulate in the lymph-vessels leading from the inflamed surface. It is an

important question, especially in regard to any theory of treatment, whether

diphtheria is a general disease with a local lesion or whether it is primarily a

local disease. In other words, is there a general systemic infection which may
give rise to constitutional symptoms prior to the appearance of any local lesion

produced by action of bacteria, or are the constitutional symptoms, fever,

albuminuria, paralyses, ete., caused by absorption of ptomaines generated by
the agency of the bacteria ?

The majority of authors are still agreed in calling diphtheria a general or

constitutional disease which develops a local lesion at some period of its course,

though many are inclined to advance the opinion that in exceptional cases the

local lesion may first appear. Further researches in regard to the bacterial

origin and mode of infection by the disease may alter theif views.

The bacillus diphthei'ice was discovered by Klebs in 1883 and by Loffler

of Greifswald in 1884. It is found in the exudate or false membrane on

the surface of the mucous membrane, and is often coughed out with shreds

of pseudo-membrane. The causative relation of this germ to diphtheria has

been disputed by some bacteriologists, but there is accumulating evidence in

favor of its being the originator of the disease. From the fact that both
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observers deserve credit for the discovery of the germ it is often called the
" Klebs-Loffler bacillus." Among those who have confirmed the observa-

tions and experiments of Klebs and Loffler are Babes, Ortmann, V. HoflP-

mann, Welch, Abbott, and other experienced observers.

The Klebs-Loffler bacillus has been passed through a series of twenty-five

rabbits by inoculation of the false membrane, and still retained its virulence.

The bacilli are more numerous and appear better nourishetl in the pseudo-
membrane than in prepared culture media. The diphtheria bacillus is a little

shorter than the tubercle bacillus, but is much broader and has thickened or

clubbed extremities. It is sometimes curved, sometimes spindle-shaped. It

is 2.5-3;/ long and non-motile. It is capable of deep staining, and then

presents a segmented granular appearance. The bacilli often occur in groups.

On the outer surface of the false membrane several varieties of bacilli, includ-

ing the Klebs-Loffler germ, are found. Immediately below is a layer contain-

ing many cells and but little fibrin, and here, again, the bacilli in groups are

apparent. Finally, in the deepest fibrin layer which rests upon the mucous

membrane no Klebs-Loffler bacilli are present (Welch, Abbott). The bacillus

diphtherise grows readily on a variety of culture media. It is killed at 58° C.

in ten minutes (Welch, Abbott).

This bacillus, inoculated in the lower animals, produces symptoms resem-

bling diphtheria, with pseudo-membrane, underlying necrosis, paralyses, and

albuminuria. In man it comes in contact with the faucial or other mucous sur-

face or the abraded skin, and propagates there, but it does not penetrate deeply
into the mucous membrane, nor is it taken up by the blood-vessels or lymph-
atics. The bacilli therefore do not invade the entire body, but remain at the

site of the local lesion, imbedded in the pseudo-membrane.
As a result of experimental inoculation of the Klebs-Loffler bacilli in

animals typical microscopic changes occur in various organs, notably the

liver and kidneys. In the liver Babes observed swelling, degeneration, and

also proliferation of the hepatic cells. Leucocytes accumulate with frag-

mented nuclei. The capillary endothelial cells are swollen, and the vessels

themselves contain hyaline and yellowish granular matter. Similar changes
occur in the renal epithelium and blood-vessels. These results have recently

been substantially confirmed by Welch and others. At the site of inoculation

a gray pseudo-membrane appears over necrotic tissue with extreme fragmenta-

tion of nuclei. This is surrounded by an area of hypersemia and congestion

with ecchymoses. The neighboring, and even the distant lymph-glands are

swollen and hsemorrhagic. The various serous cavities contain increased

exudation.

Oertel has shown that these visceral and local changes accompany human

diphtheria ;
and it is of the greatest interest and value to know that they may

be exj^rimentally produced by pure cultures of the Klebs-Loffler bacillus.

The Klebs-Loffler bacilli produce one or more ptomaines or toxines, which

are absorbed by the lymphatic and blood-vessels and give rise to the constitu-

tional and toxic symptoms. The toxines can be generated by cultivation of
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the germs in artificial media, and they have been recently isolated and freed

from bacilli by Roux, Brieger, Fraenkel, and others.

The Ptomaine.—The principal ptomaine when swallowed, like many other

poisons, produces but little effect, but when inoculated it causes unknown
chemical alterations in the tissues of the body ;

and it is suggested that a certain

degree of immunity which follows an attack of diphtheria is due to this cause

(Fraenkel, Behring). It is destroyed at a temperature of about 140° F. It

is soluble in water, but is precipitated by alcohol. It resembles proteids in

composition. There is reason to believe that the bacilli themselves are really

innocuous apart from their production of the specific ptomaines. One

ptomaine has been isolated which, if injected into animals, causes increased

secretion from the mucous membrane of the eyes, nose, and mouth, together

with chill and fever. This is followed by convulsions, involuntary evacua-

tions, paralysis, dyspnoea, and death.

Immunity.
—By recent experiments with inoculation of attenuated cultures

of diphtheritic virus Behring, Kitasato, and Fraenkel have succeeded in ren-

dering certain animals immune to diphtheria. With guinea-pigs and rabbits

Behring has been able to regulate the dosage with almost mathematical accu-

racy, so as to produce the disease with varying grades of intensity
—with

paralyses or without, with constitutional symptoms or with only slight local

infiltration. What is still more important, he has been able to cure already

infected guinea-pigs by inoculation with the blood of animals rendered

immune by previous inoculation. This occurs even with the inoculation

made at some distance from the local lesion.

Behring and Kitasato have shown that in rabbits the action of the attenu-

ated diphtheritic virus destroys the toxines formed by the bacilli, rather than

the bacilli themselves.

According to recent experiments of D'Espine, the bacillus diphtherise is

killed by local applications of aqueous sollitions of the strength of 1 : 8000

for corrosive sublimate, 1 : 2000 for salicylic acid, and 1 : 50 for carbolic

acid.

The bacilli still live at temperatures below that of the body, even at 68° F.

Boiling destroys them. They thrive and multiply in milk. They preserve

their vitality for four or five months or more in dried membrane. Cultures

of bacilli have been kept for sixteen months without losing their virulence.

A brush used to swab the throat of a diphtheritic child was put aside in a

drawer uncleaned : after four years it was taken out and infected a man who

used it. In a Normandy village, twenty-three years after an epidemic of

diphtheria, some of the bodies of those who died of the disease were exhumed,

and an epidemic at once broke out, first among those who opened the graves,

and extended to others (Sevestre).

Diphtheria in Animals.—Diphtheria is common among certain domestic

animals, such as fowls, pigeons, calves, cows, pigs, and especially cats, and it^

may be inoculated in sheep. They acquire a false membrane in the throat,

with constitutional symptoms, and various bacilli are found at the site of the
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inflammation. These bacilli are not in every case identical with the Klebs-

Loffler bacillus. In birds, at least, the bacilli are different, but it is highly

probable that true diphtheria may be transmitted from cats to man, and con-

versely. In cats the disease principally affects the lungs and bronchi. Filthy

stables, dirty poultry-yards, and dove-cotes favor the spread of diphtheria

among domestic animals.

It is claimed by Power and others that bovine diphtheria can be transmitted

to man through infection of the milk by an eruptive disease of the udders,

and cows inoculated under the shoulder with diphtheritic microbes exhibit the

germs in their milk after developing local lesions of the udders. Transmiasion

of diphtheria to man through milk is certainly rare, if it be possible. Roux

and Yersin have isolated a microbe which excites diphtheria in fowls, rabbits,

etc., and have also separated from it a toxine which when injected causes

asphyxia and paralysis in those animals.

Pseudo-Diphtheria,
—Some authors are disposed to describe two varieties

of diphtheria
—one accompanied and occasioned by the Klebs-Loffler bacillus,

and the other due to some different virus or germ (possibly the streptococcus

pyogenes). The latter variety they call
"
pseudo-diphtheria." Prudden has

recently made exhaustive researches in cases of diphtheritic inflammation

occurring in connection with measles, scarlatina, etc., in order to determine

the character of the bacilli present. In such cases he failed to find the

Klebs-Loffler bacillus, although he obtained a streptococcus. He concludes,

therefore, that the latter germ is the cause of these secondary cases of

diphtheria.

The statements regarding the etiology of pseudo-diphtheria and the germ
or germs associated with it are very conflicting, and further research will

doubtless throw much light upon the subject. Abbott^ concludes a report of

a recent investigation of this question by saying :

" From these observations

we feel justified in agreeing with the opinion that has been advanced by other

observers, particularly Hoffmann and Roux and Yersin, that under varying

conditions the virulence of the true diphtheria bacillus may be observed to

fluctuate in the degree of its intensity
—at one time possessing the property in

a high degree, at another presenting a decided attenuation, and not unfre-

quently a complete absence of pathogenic power."

The pseudo-diphtheria germ has been found in the pharynx in healthy

children.

In pseudo-membranous angina, occurring in connection with scarlatina, a

streptococcus is found, but the true bacillus diphtherite is absent. Grerms are

also found in inflamed conditions of the raucous membrane accompanying

measles and erysi|)elas, but the Klebs-Loffler bacillus occurs only in diph-

theria.

False membrane closely resembling diphtheritic membrane, excepting the

absence of the diphtheria bacillus, is formed on mucous surfaces after the

application of various irritants, such as hot steam, cantharis, strong corrosive

* John* Hopkins Hospital BuUelin, vol. ii. No. 17, p. 146.
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sublimate, arsenic, ammonia, ete, Hnebner has shown that a false membrane

may even form as a result of mechanical obstruction to the local vascular

supply. Hence the presence of the germ of diphtheria is not essential for the

production of a false membrane.

Much of this bacteriological work is so recent that it is both difficult and

unwise to adopt positive conclusions from it until further evidence, which is

now being diligently sought, shall be brought to light.

The habitat of the microbe when outside of the body is not known, but it

is believed to live in surface soil which is contaminated with organic matter.

It is known to grow on excretory refuse.

Mode of Infection.
—Infection is not believed to occur through the aliment-

ary canal. Some observers claim that it is possible for the diphtheritic virus

to enter the lungs by inhalation, and, being absorbed by the pulmonary ves-

sels, develop constitutional symptoms before the local lesion in the throat is

manifest
;
but the weight of evidence is decidedly in favor of regarding the

mucous membrane of the upper air-passages as the common site of infection.

It is not proved definitely that in man an abraded surface is necessary for

the virus to find lodgment, but many believe that a diseased, denuded, or

catarrhal mucous surface is essential in man, as it is for inoculation in the

lower animals. It is cei-tain, however, that diseased mucous surfaces are

far more susceptible to the infection than healthy surfaces. Moreover, it is

very easy to overlook slight abrasions after the local symptoms have become

manifest.

The mode of infection is either by direct contact of shreds of diphtheritic

membrane, or more frequently through infected air, or through the agency of

various fomites, such as contaminated clothing, handkerchiefs, toys, books, ete.

Shreds of fibrin are frequently expelled with a violent cough, and if they hap-

pen to lodge in the eye or mouth of the physician or nurse, they seldom fail

to infect. Many valuable lives have been sacrificed in this way. Physicians

have lost their lives from endeavoring to clean out a tracheotomy-tube by

sucking a plug of mucus or membrane from it which threatened to suffocate

the patient. The disease has been transmitted by kissing.

Diphtheria is highly contagious within the immediate neighborhood of the

patient, but the radius of direct contagion is limited to a few feet. For this

reason a diphtheritic patient may be perfectly well treated at home without

endangering other members of the household, provided the necessary local

quarantine can be established and rigidly enforced.

The bacilli cling to different objects with great tenacity, and in this way
are conveyed for considerable distances while preserving their vitality.

Moisture is more favorable to their growth than dryness.

The spread of diphtheria is greatly favored by bad hygienic conditions,

such as are found in damp, dark houses, unwholesome cellars, the presence

of sewer-gas, ete. There is some doubt as to how far the latter is directly

concerned in the propagation of diphtheritic virus, but it is certainly true

that persons who live under unfavorable hygienic conditions and inhale
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sewer-gas acquire anaemia ami a general lowering of vitality that makes

them susceptible to any contagion.

Fifty different epidemics of diphtheria occurring in various localities in

England were recently investigated with great care, and in only four could the

outbreak be traced to direct contagion. The rest were all connected with foul

cesspools, deficient drainage and sewerage, or the proximity of dirty animals

and decomposing organic matter, such as manure.

Diphtheria prevails in isolated rural districts as well as in towns. In this

country it has often appeared unaccountably in a new and sparsely-settled
• frontier village or in an isolated family on a ranch. There is a possibility of

its having been communicated by domestic animals, but as yet, excepting per-

haps in the case of cats, this is by no means proved.

The ignorance of many persons regarding the contagion of diphtheria is

a factor in extending an epidemic. It is often propagated through clothing

washed or manufactured in a room where a diphtheritic patient lies. Succes-

sive cases may occur among the members of the same family at intervals of a

few weeks.

Age.
—Diphthepa is principally a disease of childhood, for, although it may

occur at any period up to fifty years of age, the susceptibility to it diminishes

rapidly after youth, and it is commonest under ten years of age, the majority

of cases occurring between the second and seventh years. It is very rare in

early infancy, although it has been acquired by the newborn (Eichhorst).

Sex.—Diphtheria is practically uninfluenced by sex. Some authors say that

it is slightly more common among females.

Climate.—Diphtheria is found in all climates, but less frequently in the

tropics than in cold and temperate regions. It is a common disease throughout

the United States and Europe. In certain localities it is endemic, and at inter-

vals becomes epidemic. It is favored by cold and damp weather.

Immunity.
—One attack of diphtheria does not confer immunity ;

in fact, a

patient may have several attacks, and may even be reinoculated during con-

valescence by germs which have accumulated in the vicinity from lack of

cleanliness.

Season.—In the United States diphtheria is more common in the winter and

spring than at other seasons.

Associated Diseases.—Other acute diseases affecting the throat are very

commonly associated with diphtheria. Foul effluvia from excrement and sewer-

gas doubtless Ix'get in some cases sore throat which is not diphtheritic, but

laryngitis, tonsillitis, pharyngitis, and quinsy are all apt to prevail during an

epidemic of diphtheria, and to originate in like conditions of environment,

although there is no anatomical relation between them.

Epidemics of diphtheria sometimes are related to the prevalence of other

diseases
; thus, they are apt to follow epidemics of measles or to accompany

scarlatina or variola. Diphtheria and typhoid fever are often prevalent simul-

taneously in the same localities. Taylor
*
relates a case in which scarlatina,

»
Lancet, Aug. 2. 1890, p. 232.
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measles, and diphtheria occurred simultaneously. Erysipelas sometimes

occurs with diphtheria in the same individual
;

and such cases become

rapidly malignant.

Morbid Anatomy.—Since diphtheria usually attacks the upper air-pas-

sages, the mucous membranes which are most frequently affected are those of

the tonsils, soft palate, pillars of the fauces, posterior pharyngeal wall, larynx,

trachea, and nose. In addition, the diphtheritic inflammation may involve the

gums, root of the tongue, buccal wall, cesophagus, fundus of the stomach, rec-

tum, vagina, the puerperal uterus, and open wounds on the surface of the body
or an abraded surface like a blister or leech-bite.

Diphtheritic inflammation is characterized by the production of fibrinous

exudation. The stroma of the mucous membrane is filled with more or less

disintegrated leucocytes, pus, and fibrin, which also appear on its free surface.

There is coagulation-necrosis of the epithelium, which is shrivelled and dis-

torted in form, with indistinct nuclei or none at all. The false or pseudo-
membrane is composed of flaky, necrosed epithelium, disintegrated leucocytes,

pus, fibrin, and bacilli in varying relative amount, and sometimes red blood-

cells. The mucous membrane beneath is more or less necrotic, and the sub-

mucous layer is also necrotic in bad cases. There is hyperaemia, and often

tumefaction of the surrounding mucous surface, which secretes a muco-puru-
lent exudation. The redness of the surrounding area is often distinctly local-

ized, and it may be confined to one side of the throat.

The fibrin is supposed to be derived mainly from inflammatory exudation

which transudes from the capillary walls, and which is coagulated by ferment

derived from disintegrated leucocytes (Weigert). The cell-bodies may assist in

forming the fibrin, but the epithelial cells probably do not play any very active

role in the inflammation, although some pathologists have claimed that they are

altered in shape and produce branching fibrillae. As the inflammation subsides

the necrosed portion of mucous membrane sloughs ofi\, and the epithelial sur-

face is restored by outgrowth from neighboring cells. If there has been deep

involvement of the mucous and submucous layers, cicatrices may be formed,

such as sometimes occur in the tonsils. Otherwise, after the false membrane

has sloughed oflP, the mucous surface is left clean and smooth. Several succes-

sive membranes may form at the same site, and this is especially the case when

they are forcibly stripped off. The process of exfoliation occupies several days.

The Klebs-Loffler bacilli are found scattered through the meshes of the

fibrillated fibrin or in granular fibrin. With them are often seen other varieties

of microbes, especially streptococci and staphylococci, occurring in colonies or

isolated. These other forms of microbes may be found situated more deeply

than the bacillus diphtherise.

The inflammation affects the mucous membrane with an intensity varying

from congestion, with a thin, grayish or yellowish film spread over the surface

in isolated irregular patches or in a single layer, up to the formation of a thick,

firmly attached pseudo-membrane covering a tumefied mucous surface with

more or less necrosis of the deeper layers.
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The Membrane.—The character of the pseudo-membrane varies somewhat

with the structure of the particular raucous membrane affected. It is apt to be

more fibrinous and more firmly adherent to a surface covered originally by

squamous cells instead of by ciliated or other forms of epithelium.

The membrane is of a grayish-white color, and if superficial can be

stripped off, and is found to be elastic and firm. Shaken in water, it does not

disintegrate. It swells in acetic acid. If the deeper tissue be involved, the

membrane is more adherent, and attempts at its removal may lacerate the sur-

face and produce bleeding. This is especially the case over the irregular ton-

sillar surfaces. The color deepens as the membrane becomes older. It grows

yellowish, and may be streaked with red from admixture of blood, or it

becomes dark brown. It may soften and break down into an offensive,

ichorous, brownish discharge. After death it is apt to decompose and soflen

rapidly. Very rarely the membrane may be absent, in which case the

inflamed surface is swollen and of a grayish-white color from infiltration.

When the pseudo-membrane is advancing the edges are thin, and they
shade into the surrounding area of inflammation, but if repair is about to take

place, the patches may thicken or wrinkle at their edges, which become dis-

tinctly separated from the mucous membrane. The pseudo-membrane is

loosened by effusion of serum and immigration of leucocytes beneath, and by
ulcerative process, so that it sloughs off in fragments or, less often, as one

piece.

Lesions of the mucous membrane undoubtedly aid the spread of the virus,

and hence the injurious effect of forcibly stripping off the false membrane and

exposing raw bleeding surfaces. It is said that the reason the tonsils are more

frequently the starting-point of diphtheritic inflammation is partly because of

their prominence, but also on account of the fact that their epithelial cover-

ing is not always everywhere continuous, and hence the virus has easier

access to their mucous membrane. The virus may, however, undoubtedly
attack a mucous membrane in which no abnormality is discoverable, possibly

because a slight abrasion is so readily overlooketl after the local inflammation

has begun.
The heart shows more or less fatty infiltration between the muscular fibres

and around the blood-vessels. The muscle-fibres themselves may have swollen

nuclei. . Both ventricles are often dilated.

The epiglottis may be congested, but it is exceptional for it to become

sufficiently (Edematous to imj^ede respiration.

The bronchi may appear normal or present a catarrhal or croupous inflam-

mation. The diphtheritic membrane may extend over their mucous surfaces

down to the bronchioles. There may be broncho-pneumonia or lobar pneu-
monia from inhalation of shreds of fibrin and putrid material from sloughs in

the mouth. If death has oa'urred from suffocation, the lungs may be slightly

emphysematous (Flint).

The lymphatic glands near the site of the local inflammation are the seat

of hyperplasia. The lymphatic glands at the angle of the jaw and in the neck
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are most apt to be affected, especially if the nares are involved. The various

salivary glands may also be enlarged. As a rule, the glandular swelling sub-

sides without suppuration. Sometimes the periglandular tissue becomes infil-

trated and greatly swollen.

In malignant cases there is deep sloughing, or even gangrene, at the site df

local inflammation, and there may be haemorrhages from the various mucous

membranes, or general purpura and parenchymatous degeneration of viscera.

The spleen may be somewhat enlarged, and both spleen and liver may be

hypersemic. The blood will coagulate poorly, and it is very dark. Ante-

mortem heart-clots and venous thrombi may occasionally form. Small haemor-

rhages have been found in the meninges of the brain and spinal cord.

Symptomatology.—The period of incubation of diphtheria may be very

brief, lasting only twenty-four or thirty-six hours, or it may occupy a week.

It will depend somewhat upon the severity of the epidemic, the incubation

period being shorter where the poison is concentrated or propagated by

experimental inoculation.

The symptoms are both local and constitutional, and they may vary con-

siderably, for mild and malignant types may develop side by side. There is

no definitely fixed rdation between the general symptoms and the intensity of

the localized inflammation. '

Prodromata.—Diphtheria usually commences with certain prodromal symp-

toms, such as malaise, anorexia, headache, and sometimes nausea and vomiting.

There may be chilly sensations, but a distinct chill is not common.

Invasion and Course.—In a few liours the patient complains of slight

dryness and soreness of the throat on swallowing, but the pain is seldom

as acute as in tonsillitis. There may be pain also on speaking, or aphonia.

Sometimes the throat is slightly anaesthetic. There is a feeling of increas-

ing weakness and more or less general muscular soreness. There is a

slight rise of temperature. Upon examining the throat the tonsils are

found slightly swollen and reddened, and there may be hypersemia of

the pillars of the fauces and uvula. One or two small grayish or yel-

lowish spots will be observed upon the inner surface of one or both tonsils.

They are covered by a thin, firmly-adherent membrane. The spots remain

unchanged for a day or two, and in the mildest cases only the tonsils are

affected. In other cases the spots promptly coalesce, and a continuous

membrane is formed which covers the whole of the tonsils, stretching up

over the fauces and soft j)alate. There is more or less redness and swelling

of the adjacent mucous membrane, and there may be small ecchymoses in it.

Sometimes there is no pain at all in the throat, even in bad cases, or there is

moderate pain, dysphagia, and thirst. The constitutional symptoms continue.

The pulse becomes- more rapid, 120 or 140, and very feeble. The first sound

of the heart is indistinct. The patient feels ill and looks pallid. The tem-

perature may rise in a day or two to 104.5° F., or even higher, but in many
cases it remains below 102.5° throughout the disease. The whole course of

the fever ip irregular. The respiration is not particularly affected, but it may
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l)e quickened. The breath is foetid. Tlie tongue is coated and sometimes

swollen. There is complete anorexia, and nausea may be j)resent. The
bowels are costive. There is more or less swelling of the cervical lymphatic

glands, with pain or soreness on opening the jaw, which is sometimes felt also

irf the ears. The glandular enlargement is usually symmetrical.

By the second or third day albumin may be found in the urine, which may
become scanty and high colored, or, in other cases, may still appear normal to

the eye. After a week or ten days the throat begins to improve, the constitu-

tional symptoms abate, and the patient, somewhat enfeebled, slowly convalesces
;

or the disease proceeds to a fatal issue, in which case, instead of the membrane

ceasing to extend, it advances, passing either upward or downward.

If the membrane reaches into the vault of the pharynx, it passes the

posterior nares and comes forward to fill the nasal cavities. There may be

deafness from swelling of the orifices of the Eustachian tubes or extension of

the inflammation into them.

When the nares are involved there will be a thin, muco-purulent discharge

from the nose, which may excoriate the septum, alse, and upper lip. It later

becomes brown, and is frequently haeraorrhagic and extremely oifensive in

odor. There are snuffles and sneezing, and young infants cannot suckle, and

must be fed with a spoon. Mouth-breathing becomes necessary. The nose

itself and the upper lip become somewhat red and swollen. The glands at

the angle of the jaw and the submaxillary glands become enlarged and tender,

owing to their connection with the Schneiderian lymphatic vessels. This gland-

ular swelling is often the first sign of nasal diphtheria. Sometimes the con-

nective tissue between the glands is infiltrated, and the entire neck may be

greatly swollen, so as to interfere with the motion of the head. In bad cases

the inflammation may extend along the lachrymal ducts and reach the con-

junctivae, which become red, swollen, watery, and finally are covered by

pseudo-membrane. There may be uncontrollable epistaxis. In other cases

the inflammation extends along the Eustachian tube, and finally excites an

otitis media, with perforation of the tympanum and other grave lesions.

Should the membrane spread downward, as is very frequently the case,

the larynx is lined with pseudo-membrane which obstructs respiration. The

first symptom noticed is hoarseness, which occurs between the third and

sixth days. Then the breathing becomes quick and shallow or noisy and

stertorous. There may be aphonia. There is a peculiar characteristic

harsh-ringing, croupy cough. The patient l)ecomes cyanotic, cold, anxious,

and sits up or tosses about in bed, gasping for breath, with the head

extended, the mouth open, the alae nasi working vigorously, and all the

accessory respiratory muscles called into action. Owing to the impeded
entrance of air, the supraclavicular spaces and the lower intercostal spaces

are sunken by atmospheric pressure during inspiration. Breathing is super-

ficial, rapid, and irregular. The patient may cough up pieces of membrane

and secure temporary' relief, but the dyspnoea returns promptly, as new mem-

brane rapidly forms. A new membrane sometimes apj>ears in half an hour.
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The cough may be paroxysmal from a functional spasm of the vocal cords.

Salivation may be present, and there is repugnance to food of any kind. In

bad cases the vomiting may continue and be accompanied by diarrhoea.

While the local inflammation is augmenting the constitutional symptoms
become very unfavorable. The pulse grows more and more rapid, feeble, and

irregular. There is increasing pallor, and sometimes a cold perspiration covers

the body. The fever continues or diminishes. The albuminuria increases
;

granular and epithelial casts, with sometimes a few red blood-cells, appear in

the urine. The prostration is extreme. Neurotic symptoms are not prominent,

and the mind is usually clear, but a typhoid condition with delirium may
ensue. Young children sometimes have mild convulsions. Paralysis may

appear at this time, involving the uvula, muscles of deglutition, or one or more

of the extremities. Finally death results from suffocation unless tracheotomy

or intubation be performed {vide infra), or from asthenia and cardiac par-

alysis.

Special Symptoms.—The temperature may remain low throughout the

disease, or, beginning high with an initial angina, it may fall, later on, to

101° F., with increasing blood-poisoning. A continued high temperature is

not at all characteristic of diphtheria.

The dyspnoea may have several causes. It may be due to obstruction in the

larynx from swelling and accumulation of thick pseudo-membrane or to a

piece of membrane, partly detached, which acts like a valve, flapping to and

fro with the raspiratory movements and closing the glottis in inspiration.

Again, it may be due to alteration or disintegration of the red blood-disks,

and their inability to convey oxygen, produced by a toxic condition of the

system. It may arise from heart failure and impeded pulmonary circulation,

or it may occur from sudden spasm or paralysis of one or both vocal cords.

When death ensues from extreme dyspnoea and siiffbcation, the mind

becomes dull or there is coma, followed by convulsions and opisthotonos.

The heart becomes very feeble and the cardiac sounds are inaudible
;

the

radial pulse cannot be felt. The surface of the body is cold, moist, and

blue.

The urine presents the features commonly found in acute febrile disease.

The urates are increased, the color is deepened or normal, the specific gravity

is raised, and the quantity is lessened. There is more or less albumin in over

50 per cent, of the cases. There are epithelial and granular casts, and some-

times a few blood-cells. Albuminuria is rare in the first day or two. It usu-

ally occurs between the third or fiflh and the tenth day. It may be due

to acute nephritis or to toxines which modify the albuminous ingredients

of the tissues and blood, or it may occur late in the disease from renal

congestion in connection with dyspnoea and faulty aeration of the blood.

In the latter case it sometimes disappears after intubation or tracheotomy.

The intensity of the albuminuria is apt to conform to the severity of the

disease. The albuminuria usually subsides as the symptoms abate, and the

parenchymatous nephritis seldom becomes chronic. It is exceptional for it
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to occasion ursemia or owlema. When acute interstitial nephritis occurs there

is great infarction of the stellate veins (Synipson).

The pulse is uniformly rapid. In infants it often reaches 180 or 200;
in older children, 140 or 160. It may drop suddenly below the normal,

which is always a serious indication of increasing cardiac weakness. There

is often sudden cardiac paralysis during convalescence, which may appear

after the patient has been walking about. The right side of the heart

may become suddenly dilated, with feeble sounds, irregular action, and

absent impulse.

Malignant Cases.—In any severe epidemic of diphtheria, and some-

times sporadically, a certain number of cases assume a distinctly malignant

type. They may be of two classes, in both of which the invasion is acute,

with rigors, headache, vomiting, and sudden prostration.

In the first variety the system is overwhelmed with diphtheritic poison, so

that death occurs in two or three days, from disintegration of the blood and

heart-failure, before the membrane has had time to extend. In these cases

there is somnolence, stupor, or delirium, the heart^action rapidly fails, the

skin is cold and clammy, and there may be ecchymoses in it.

In the second variety the membrane spreads very rapidly, simultaneously

covering a large surface, and laryngeal and bronchial inflammations quickly

supervene. In the worst cases the entire tonsils, fauces, uvula, buccal cavity,

posterior pharynx, larynx, and nasal cavities are covered with thick, brown,

foul-smelling membrane. Extensive sloughing, and even gangrene, may
result. Such cases are almost hopeless from the commencement, and every

effort must be made to quarantine and disinfect them.

As a rule, adults are more apt to suffer from severe constitutional symp-

toms, and children from laryngeal extension of the inflammation. Adults

often die while there is comparatively little membrane present.

Duration.—Diphtheria is a disease without definite duration. The average

case lasts about ten days or a fortnight. Very mild cases may recover in a

week, while others, more severe, last three or four weeks. There are cases

which continue for two months without the throat becoming entirely well,

although the constitutional symptoms may abate. Bacilli have been found by

Klebs lingering in the throat after the false membrane had disappeared.

Terminations.—Diphtheria may end in recovery, or death ensues from one

or other of the ibllowing causes : extension to the larynx and suffocation by

occlusion
; laryngeal spasm or paralysis ;

asthenia ;
cardiac paralysis, and

syncope.

Complications.—The two most frequent complications, which are also the

most severe, are albuminuria and paralysis. They are so frequent, in fact—
especially the albuminuria—as to be regarded by some authors as symptoms.

On the other hand, they may occur later as sequelte.

Endocarditis is a rare and fatal complication of diphtheria.

A rare complication is the invasion of the conjunctiva by the diphtheritic

inflammation. This is always an exceedingly grave accident, and it may
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result in the destruction of the cornea inside of two days, with a total loss

of vision.

Fatal epistaxis or severe haemorrhages from the diseased mucous surfaces

are unusual complications. Extreme alterations in the pulse-rate on either

side of the normal may occur, but a very slow pulse is exceptional.

Sequelae.—The sequelae of diphtheria are both mild and severe, and they

may last throughout several months. Congestion of the fauces and tonsillar

hypertrophy may continue for some time. The uvula is often hypertrophied,

and chronic nasal catarrh may be instituted.

The paralyses which follow diphtheria, or which in some cases appear in

connection with the height of the disease, are various. They are commonly

trophic motor paralyses, but may be both motor and sensory, and com-

monly occur within two or three weeks after disappearance of the throat

symptoms.

They are peculiar, for one set of muscles often regain their function while

another is losing it, and they are as likely to occur in mild as in severe cases.

As a rule, recovery takes place in from six to eight weeks, but some cases are

protracted for a year or two.

The tendon-reflexes are very frequently abolished, and the normal kne©-

jerk may be absent for some time. Absence of pain or tenderness along the

nerves, such as occurs in multiple neuritis, is noted.

The soft palate is oftenest affected. It hangs loose, is insensitive, and the

voice becomes nasal. Occasionally one-half only is paralyzed, and it is drawn

toward the opposite side. This paralysis may occur irrespective of any inflam-

mation of the uvula. The reflex action is abolished. The tongue and phar-

yngeal muscles may be involved.

The various ocular muscles are often paralyzed, giving rise to loss of

accommodation, double vision, or strabismus. One or both vocal cords may
be paralyzed and seriously interfere with respiration. The diaphragm and

intercostal or cervical muscles may be paralyzed. Exceptionally there is

paralysis of the sphincters of the bladder and rectum, with retention of

urine and faecal incontinence. There may be loss of tendon-reflex at the

knee, with inco-ordination in gait and without loss of muscular power in

the legs. This ataxia is accompanied by loss of sensation in the feet arid

legs, by swaying of the erect body, and loss of balance when the eyes

are closed (the Romberg symptom).
The legs are more apt to be paralyzed than the arms. Paralysis of the

heart is quite frequent, and is supposed to follow degeneration of the cardiac

nerves or ganglia. Various forms of anaesthesia and dysaesthesia are some-

times present.

The paralyses are, in part at least, due to degenerative changes in the periph-

eral nerves, though in some cases central lesions may occur. As a rule, the

muscles supplied by the aifected nerves do not atrophy, and they retain theiv

response to electric stimulation, both galvanic and faradic.

Some one of these forms of paralysis occurs in 40 per cent, of cases in a

Vol. I.—25
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bad epidemic. The prognosis is generally good for final recovery from the

paralysis unless the muscles of respiration or deglutition or the heart are

affected. Chorea and epileptiform attacks have l)een obs(?rved exception-

ally, and there may be peripheral hyperesthesia. There are oflen |)ersist-

ent anorexia and obstinate anaemia.

Diagnosis.—It is more common to mistake various lesions of the throat

in adults for diphtheria than to overlook diphtheria when once fairly estab-

lished. Young children, however, seldom complain of the throat symptoms
in any manner, and their throats should be examined as a matter of routine

in auv doubtful illness. Otherwise, cases of diphtheria may advance beyond

control before they are discovered.

In simple inflammation of the pharynx and in follicular tonsillitis, as com-

pared with diphtheritic inflammation, the invasion is more sudden, the tem-

perature higher, and the redness of the throat more diffuse, and not con-

fined to one side, as is often the case in commencing diphtheria. In tonsillitis

the uvula is not involved, but in diphtheria it usually is, and the nasal cavities

may be also affected. Moreover, in follicular tonsillitis the yello\yish-white

spots can oflen be removed from the crypts which the secretion occupies, and

the inflammation frequently abates in thirty-six hours, whereas in diphtheria

it continues for a week or two. A doubtful-looking layer of mucus is oflen

removed by having the patient gargle the throat with salt water.

Cases of difficult diagnosis occur occasionally from the fact that the mem-

brane is concealed by originating in the nares or, as reported by Jacobi, in the

trachea before other surfaces are affected. The tracheal origin is denied by

many observers.

There are cases of inflammation of mucous surfaces which are traumatic,

and which closely resemble diphtheria from an anatomical standpoint, except

from the absence of bacilli—such as are caused by irritating substances swal-

lowed or inhaled by mistake, as, for example, chlorine, ammonia, live steam,

etc. When an epidemic originates many cases occur which pass undetected as

an ordinary
" sore throat," and their real nature is not apparent without veiy

careful investigation.

The separate identity of diphtheria and membranous croup has occa-

sioned much discussion. It has been held, on the one hand, that the two

diseases are etiologically and anatomically identical, however much their

clinical aspects may differ
; and, on the other hand, that throughout they

are two very distinct diseases.

If the Klebs-Ij()ffler bacillus be accepted as a sine qua non in the etiology

of diphtheria, then croup must necessarily be separated from it. As a matter

of fact, the anatomical apj^earance of the membrane in both diseases is identi-

cal, excepting only the absence of the Klebs-Tjoffler bacillus, the two lesions

differing only in degree, while the clinical histories are very different.

In croup the inflammation begins in the larj'nx, whereas in diphtheria it

rarely commences there, but passes by extension from the pharynx. In croup

the necrotic change is more superficial and may be limited to the epithelium,
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whereas in diphtheria the deeper layers of the mucous membrane are involved,

and even the submucosa ma.y sometimes slough. Although the membranes

may appear alike, excepting in regard to the presence of the Klebs-Loffler

bacillus, clinically the two diseases are very unlike.

Membranous croup is a local disease
; diphtheria is a general disease with

a local inflammation. Croup is not epidemic or contagious, and very rarely

affects adults, as diphtheria may. Albuminuria does not occur, no paralytic

sequelae follow, and the lymphatic glands are less apt to be enlarged than in

diphtheria. In croup the inflammation begins suddenly in the larynx, and

does not readily tend to spread to the trachea or oesophagus. The invasion of

croup is apt to be more sudden and severe than it is in diphtheria.

The sore throat occurring with scarlatina is sometimes mistaken for diph-

theria, and, in fact, the latter disease may sometimes occur in conjunction with

scarlatina. In the scarlatinal throat the redness is much more diffuse than in

diphtheria, and there is the characteristic
"
strawberry tongue." In doubtful

cases a carefid bacteriological examination should be made, when streptococci

may be found, but the Klebs-Loffler bacillus will be absent.

In erysipelas of the throat the cervical glands are less apt to be enlarged,

and the tongue is brown and dry, and the mode of extension of the two dis-

eases is very different.

Occasionally, syphilitic mucous patches in the pharynx, with inflammation

of the fauces, may resemble diphtheritic inflammation, but the history of the

case and the absence of acute constitutional symptoms, with the course of the

disease, will soon establish the diagnosis.

In adults in any doubtful case of throat lesion the urine must be exam-

ined. The sudden appearance of albumin favors the diagnosis of diphtheria,

for it does not occiti* in simple tonsillitis or pharyngitis. Moreover, the pecu-
liarities of the pseudo-membrane, its extension, and the progress of the con-

stitutional symptoms will seldom fail to distinguish diphtheria from the

former affections.

Prognosis.—The ])rognosis should always be guarded. It varies in differ-

ent epidemics. It is favorable in the absence of extension of the membrane

to the throat or nose, in the absence of albuminuria, and with fair digestion

and a strong heart-action. Patients seen early and properly treated stand a

very fair chance of recovery.

Cases of nasal diphtheria are apt to end fatally unless vigorously treated.

It is probable that this is so because of the great vascularity and abundant

lymphatic vessels of the Schneiderian membrane, which readily absorb septic

material and distribute it in the system. A brownish, watery, nasal discharge,

streaked with blood and having an offensive, sweetish odor, is a worse omen

than a thick membrane. Involvement of the hard palate and mouth to an

extreme degree is worse than extension to the nose.

The quantity of the membrane formed does not always indicate the severity

of the disease. Patients may exhibit a mere trace of it in the fauces while

they are in .collapse from systemic blood-poisoning ;
or the membrane may



388 DIPHTHERIA.

be an eighth of an inch in thickness and cover a wide area, and yet recovery-

may take place. As a general rule, however, a rapidly-extending, uncontrol-

lable inflammation makes the prognosis very grave. The temi^erature affords

very little guidance in prognosis. The disease is the more fatal the younger
the child. The worst cases occur while the epidemic is advancing, not when

it declines.

The prognosis is worse when scrofula exists, and when the diphtheria
follows an attack of measles or scarlatina which has already exhausted the

child.

Mortality.—The death-rate of diphtheria varies with different epidemics.

It sometimes exceeds 40 per cent, and has even reached 76 per cent. With

900 cases recently treated in Strasbourg the mortality was 46.7 i>er cent. In

New York it averages above 47 per cent., and may reach 55 per cent. Wiien

cases are isolated and favorably placed and treated it is much less. Over 50

per cent, of the deaths from diphtheria occur in children under five years of

age, and about 75 per cent, occur among those under ten years of age. Despite

every effort for the control of diphtheria, the death-rate has remained undi-

minished for many years, and it often proves fatal to very robust children.

Treatment.—Prophylaxis.
—The greatest danger in the spread of diph-

theria is through the agency of "
ambulatory

"
cases—i. e. cases in which the

symptoms are so slight as not to prevent the patient from going about, and

which nevertheless communicate the disease readily to other persons. A mild

case in one individual may by contagion beget a severe or malignant one in

another.

When diphtheria is epidemic precautionary measures should be taken

wherever children are crowded together in school-rooms, asylums, or hospi-

tal wards; strict personal and general cleanliness should be enforced
;
and any

child having the least indication of a sore throat should be kept apart from

the rest. Cleanliness of streets, yards, privies, etc. is very important, for the

disease thrives in filth. An abundant supply of pure water is highly essen-

tial, and good ventilation of dwellings and school-rooms should be insisted

upon. It is often desirable to close the pitblic schools temporarily to prevent

contagion. Isolation and disinfection are cardinal principles in regard to the

treatment of diphtheria, no matter how mild it may appear. Any infected

animals should at once be killed. In the event of a death from diphtheria

the body should be wrappetl in a sheet wet in 1 : 3000 corrosive-sublimate

solution, and placed immediately in a sealed casket, and the funeral should

be strictly private, for the disregarding of this precaution has been a fertile

source of epidemics.

The Hygiene of the Sick-room.—The patient should be placed in a bare

room, free from superfluous hangings, rugs, or furniture, and kept very quiet

in bed. The temperature of the room should not rise above 68° F. The air

should be kept pure by free ventilation. If an adjoining room can he secured

in which windows can be o|>ened, it will greatly facilitate ventilation without

exposure to draughts. In cold weather an open fire is desirable for ventilation
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as well as warmth. In Avarmer weather a lamp should be kept constantly

burning inside the fireplace in order to make a current up the chimney. The

bed should be so placed that both sides can be readily accessible. All discharges

from the patient should be carefully disinfected. Cheese-cloth rags should be

used instead of handkerchiefs, and immediately burned. Brushes used in the

throat or nose should be kept in corrosive-sublimate solution, and swabs should

be burned after a single application. No one should be admitted to the room

excepting the physician, nurse, or such members of the family as may be in

constant attendance. Those in charge of the patient should be held in strict

quarantine from the other occupants of the house. It is advisable for the phy-
sician on entering the sick-chamber to don a long linen apron or a sheet, for in

examining the patient shreds of membrane are sometimes coughed up and light

on the clothing, and the disease has been carried to others in this manner. In

making applications to the throat which excite coughing one should be particu-

larly careful lest the membrane be expelled in the face, and plain glasses may
be worn to save the eyes from such danger. On leaving the room the clothing

should be brushed, and the hands and beard should be washed in corrosive sub-

limate, and it is well to pass promptly into the open air. Those in constant

attendance upon diphtheritic cases do well to spray their own nostrils and

throats several times a day with weak corrosive-sublimate solution (1 : 10,000)

or a similar disinfectant.

When diphtheria is epidemic the patients should not only be isolated from

the healthy, but from each other, for crowding them together in wards greatly

increases the virulence of the disease.

Many of the foregoing details may seem trivial, and they are often over-

looked, but experience with infection from truly malignant cases of diphtheria

has demonstrated that they are of the utmost importance.

The patient should be disturbed no more than is necessary for the accom-

plishment of treatment.

Local applications in diphtheria should always be vigorously employed, un-

less the patient is a very young or nervous child who is almost frightened into

convulsions by their use. As a rule, a little tact and perseverance on the part

of the physician and nurse will in time overcome any resistance. If the patient

be very feeble or unconscious, care must be taken that no poisonous applications

are swallowed. The pharynx can often be reached by pouring disinfectants in

the nose—an operation which is much less alarming to a young infant than

forcibly opening the mouth.

Local applications are useful—(1) as germicides ; (2) for cleansing pur-

poses ; (3) to dissolve the false membrane
; (4) to allay irritation. As a rule,

the applications should be warm and mild.

The most successful local treatment, however, is that which is employed
with the object of disinfecting and cleansing unaffected siu'faces, and of there-

by making them less liable to inflammation and to beget noxious products for

absorption. Local treatment is of verf little avail as a curative measure when

the lesion is once established. It is well to constantly disinfect the nasal pas-
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sages in every case, to prevent possible extension of the inflammation in a

direction in which it is often overlooked.

The common methods of making the local applications are by an atomizer

or spray, a nasal syringe or douche, gargle, insufflation, or by the use of a

camel's-hair brush or a piece of absorbent cotton on a swab. The choice of

method will depend upon the conditions to be met in a given case. Gargles
are not very effectual. As a rule, the syringe is best for nasal diphtheria, and

the spray is most useful for applying antiseptics or solvents to the false mem-

brane, while the swab is of service when single stronger applications are indi-

cated or where a piece of loosened membrane is to be detached. It is some-

times useful to combine several methods. A small syringe, with a small piece

of rubber tubing slipped over the nozzle, serves well for cleansing the nose.

The nurse should be instructed to apply the stream horizontally and very

gently. A nasal syringe has been devised with a soft-rubber top which fits

the nostril conveniently. In syringing the nose the head should be held well

forward and the child told to breathe through the mouth. Should pain in the

ears be complained of after the syringing, it must be abandoned, and the fluid

may be poured in with a spoon or medicine-dropper.

If the nares are entirely occluded by thick membrane and secretion, they

may be cleansed by a probe carrying cotton dipped in a little 50 per cent, solu-

tion of carbolic acid. This strong solution should only be used upon the false

membrane. Afterward the nasal cavities may be kept clean by a saturated

solution of boric acid, or one of ten minims of carbolic acid to the ounce of

lime-water.

It is obviously unwise and unnecessary to attempt the use of a lant'ngo-

scope to facilitate examination. All applications to the nasal mucous mem-
brane should be very mild and warm. Frequently warm local applications to

the throat give more relief than cold, but many patients crave the cold and

enjoy cold water, cracked ice, simple water-ices, ice-cream, etc.

In order to keep down a rapidly-spreading inflammation and an accumula-

tion of false membrane, which would be inevitably fatal, it is absolutely neces-

sary to adopt measures which at the time may ap|)ear severe. Thus in very

bad cases local applications must be made continuously every half hour by day
and every hour by night, and exceptionally even oftener, although they inter-

fere with sleep. Sometimes patients l)ecome so fatigued that they will drop

asleep while the application is being made, or they will bitterly complain of

being so frequently disturbed. Experience teaches, however, that vigorous

local treatment is the only means of preventing the extension of inflammation

to the larynx and nares, and many lives may be saved by firmness in this

respect. When children once pass into a septic coma it is wx'Unigh impossible

to arouse them. It taxes the physician's best judgment to avoid the danger

of exhausting the patient's strength by too energetic local treatment, and the

even greater dangers of sepsis and occlusion of the air-passages by rapidly-

spreading false membrane.

If there be an accumulation of false membrane already formed in the larynx,
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an emetic of turpeth mineral will sometimes enable the child to discharge a

considerable portion of it, with immediate relief to the accompanying dys-

pnoea.

Much tact is required in the management of young infants, who are apt to

be greatly alarmed by attempts at local treatment. In such instances firmness

and gentleness will often overcome objection. It must be remembered that

hard crying with deep inspiration may loosen a bit of false membrane, which

is carried into the larynx or trachea to set up a fresh infection with fatal

result. Often, however, the infants are too ill to cry violently.

Any application should be abandoned which tends to derange the stomach.

Very young children, as a rule, will not tolerate the spray, and they are

unable to gargle. In such cases the tincture of the chloride of iron may be

given in doses of five, ten, or fifteen minims in glycerin and peppermint-water

every half hour. A child a year old will take a drachm or more in the

course of twenty-four hours with benefit. Swallowing the frequently re-

peated doses serves the purpose of local application fairly well, for a certain

amount adheres to the diseased mucous surface. A useful formula for a

young child is—

I^. Tinct. ferri chloridi, fsjss ;

Glycerin i pur., f5ss ;

Aquae menth. piper., f^j ;

Aquse, q. s. ad fgiv.—M.

Sig. Give fsj every half hour.

The iron acts beneficially by constricting the blood-vessels, and possibly also

the lymphatic vessels, and by diminishing absorption of septic products. It

is also antiseptic, reduces local hyperemia and swelling, and toughens the

membrane already formed.

The chlorate of potassium is sometimes given with iron, but it is apt to

impair digestion, and, in large doses, may excite hseraaturia. Since the kidneys

are often more or less inflamed, this remedy should be used with great caution.

The pseudo-membrane should never be torn off or rudely removed, so as

to expose a fresh bleeding surface to reinoculation and extension of the

inflammation, but a good deal of loosened membrane may carefully be dis-

lodged by a bit of dry flannel fastened to a strip of wood and used as a

probe. After the psendo-membrane has been coagulated and hardened by

topical applications it is often freer, and can be more readily removed, but

unless it comes off very easily it should be let alone. Loosened membrane,
unless it be removed or coughed out, is liable to be swallowed or inhaled.

If it becomes necessary to remove loosened false membrane or make a local

application, a kicking child may be rolled in a blanket and held up by the

nurse while a swab is used. A teaspoon or a medicine-dropper may be

employed to pour fluid into the nostrils, instead of the rubber tubing and

syringe.
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A great number of local applications are made with a view of hardening
and freeing the pseudo-membrane and checking its extension. Such are the

following solutions : tincture of the chloride of iron, 10 per cent., in glycerin

and water (applied with a brush) ;
common salt, ^ ^t cent.

; salicylic acid,

\ per cent.
; creolin, 1 per cent.

;
creasote

; resorcin, 10 per cent., in gly-

cerin
;
menthol

;
carbolic acid, 1 per cent.

;
boric acid, saturated aqueous solu-

tion
;
corrosive sublimate, 1 : 2000 or 3000

; potassium permanganate ;
sodium

hypophosphite.

Applications of strong solutions of silver nitrate, hydrochloric acid, or car-

bolic acid to the diseased mucous surface have been extensively tried, but such

harsh measures are now universally condemned
; for, if local applications are

made too strong, they weaken the neighboring healthy mucous membrane and

render it liable to infection. Nothing caustic or irritating should ever be ap-

plied, for, although such substances may temporarily destroy the membrane,
it soon re-forms over a larger area, with increased inflammation and tumefac-

tion, and deep sloughs may follow.

Vapors of turpentine, eucalyptus, carbolic acid, etc. are sometimes em-

ployed about the room and for the patient to inhale, but they are of doubtful

efficacy. Considerable relief is often obtained by the use of steam generated

in a "croup kettle" or in an ordinary kettle, the steam being directed under a

sheet arranged as a hood over the patient's head. Lime-water or eucalyptol

is sometimes added to the vapor. The steam favors suppuration, and the

false membrane is loosened thereby. Such inhalations are especially valuable

in the laryngeal form of the disease.

The continued use of a corrosive-sublimate spray may over-stimulate

the membrane and produce too much mucous secretion. Should this be the

case, it must be employed less frequently and in alternation with some less

irritating application.

Single applications of corrosive sublimate on a swab may be used in the

strength of 1 : 1000, but the spray should be diluted to 1 : 2000 or 1 : 3000

and used with care. For young children it should be still weaker—1 : 5000

or 1 : 10,000. A little common salt is often added. Jacobi recommends the

use of a spray containing a grain of corrosive sublimate to the pint, with a

drachm of table salt added.

In young infants there is some risk in the free local use of corrosive

sublimate, because it is difficult to estimate how much is being swallowed and

absorbed. In such cases salicylic acid, 1 : 1500, makes a less injurious wash

for the nasal cavities. A saturated solution of boric acid in water is also

serviceable as a douche
;
as is common salt, one drachm to a pint of warm

water.-

For solvents of the mucous membrane preparations of ])ancreatin or

papayotin, 1 : 20 in water, are used with benefit as sprays or topical applica-

tions. It is somewhat doubtful whether these substances really dissolve the

false membrane to any great extent, but they do seem to check its extension
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and to cleanse the surface. A good spray for use when corrosive sublimate

cannot be safely employed consists of—

I^. Acidi carbolici, tn,xij ;

Liquor calcis, f§iv.—M.

Sig. Apply with an atomizer every half hour or hour.

Recently hydrogen peroxide has been extensively tried, with excellent

results, as a spray in a 5 per cent, or 10 per cent, aqueous or glycerin solu-

tion of the 1 5-volume-strength solution. This does not dissolve the mem-

brane, but it acts as a cleansing and disinfecting agent. It does not corrode,

nor does it injure, sound tissue when properly diluted.

T^ocal applications to the outside of the throat are useless to relieve the

inflammation of the mucous surfaces. If the cervical glands are swollen and

painful, they may be relieved by application of belladonna liniment or iodo-

form ointment, and an ice-bag. Should they suppurate, which is unusual,

they must be actively poulticed and then incised.

When the eye becomes inflamed the opposite one should be protected from

infection by a pad and adhesive plaster. The constant application of cold to

the lid and the use of a saturated solution of boric acid are the best remedial

agents.

Intubation and Tracheotomy.—Intubation of the larynx is a method

devised by O'Dwyer of New York. It consists in the operation of insert-

ing a small gold-plated tube between the vocal cords and leaving it there, so

that air can freely pass in and out, the channel previously blocked by false

membrane being kept o})en by the tube. The tube is carefully adapted to be

held between the vocal cords, and various sizes are made to fit any larynx.

The tube is passed into the larynx by an ingenious holder, which releases it

when in position, and an instrument is also employed for its removal for the

purpose of cleansing it, extracting plugs of membrane, etc. The holder is

grasped in one hand, while the index finger of the other hand serves as a

guide for the tube, a gag being usually necessary to protect the finger. As a

precaution against the tube being coughed up and swallo\yed a thread is tied

to it, which may be brought out of the mouth and fastened.

The practice of intubation has many and decided advantages over trache-

otomy. It does away with the necessity for tracheotomy, a surgical operation
which the patient's family usually abhor, if they do not actually forbid it. It

is speedily performed by one skilled in the use of the instrument, and it can

be done at a moment's notice. The tube can be readily cleansed and rein-

serted. The relief aiforded is as instant as that of tracheotomy, and the ope-
ration of inserting the tube is more quickly performed and it may be done

earlier. The tube irritates the throat no more than a tracheotomy-tube. In

case of recovery the tube is more promptly removed than a tracheotomy-tube—in five or six instead often days—and there is no wound left to close.

The disadvantages which it may have are—first, that it is said to push the
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false membrane from the larynx down into the trachea, whereas the trache-

otomy-tube passes in below the larynx ; second, it is sometimes coughed out

by the child, who suffocates before it can be replaced ; third, it may be diifi-

cult for the child to swallow without drawing food into the trachea. This

trouble is chiefly confined to fluids and not to semifluid or solid food. With

proper precautions, however, these shortcomings can be reduced to a minimum.

If necessary, rectal alimentation may be temporarily resorted to, or a small

CBSophageal tube may be passed, though the latter method is apt to be too irri-

tating. Many children can learn to swallow well with a little practice after

the tube is inserted.

The operation of tracheotomy cannot be here detailed, as it belongs to

surgery.

After either intubation or tracheotomy the tube should be watched con-

stantly with great care, lest it become occluded with mucus or pseudo-mem-
brane and cause suffocation. If a tracheotomy-tube be employed, it should be

covered by a compress of cheese-cloth or other light material soaked in a

warm antiseptic solution. The tube should be fitted with a proper attachment,

so that a piece of rubber tubing can be fastened over it, and with the aid of a

hard-rubber syringe mucus may be sucked out of the tube by the nurse. A
soft-rubber catheter should also be in readiness to pass through an obstructed

tube when necessary to clean the passage. Jacobi recommends a long feather

for the same purpose, as bite of membrane and mucus are apt to adhere to it.

Symptoms which make either tracheotomy or intubation urgent are quick-

ened, stertorous respiration, unremitting dyspncea, cyanosis, increased restless-

ness and anxiety of the patient. Aphonia with difficulty in both inspiration

and expiration indicates the presence of false membrane in the larynx (Jacobi).

There is also marked falling in of the suprasternal and epigastric regions

accompanying the inspiratory efforts.

If the lungs are already involved or if the pseudo-membrane has passed

down beyond the larynx, opening the trachea is of no avail. Either operation

may be j)erfornied when there is no real hope of recovery, simply to save the

patient from a very distressing death from suffocation.

Unless immediate relief follows tracheotomy or intubation when done

early, there is strong probability that the trachea and bronchi are already

invaded bv the inflammation.

A statistical comparison between the mortality of tracheotomized and

intubation cases is of little value, for tracheotomy is usually left as a last

resort, and both methocls are only emj^loyed in laryngeal diphtheria, which is

exceedingly fatal in young children. Both methods serve to prevent the child's

dying of suffocation, and a small percentage are actually saved. In 1890

statistics from various sources were collected of 2368 cases in which intuba-

tion had Ijeen practised, with a recovery of 27.3 per cent. The mortality from

tracheotomy, however, is quite as high. Fully 95 ix?r cent, of the cases of

larvngeal diphtheria in children and infants die unless relieved by intubation

or tracheotomy.
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Treatment of Special Symptoms.
—

Paralyses of the pharyngeal muscles,

soft palate, or tongue may interfere with deglutition and articulation.

Attempts to swallow fluid result in its regurgitation through the nose. Such

patients must be fed by an oesophageal tube. For the paralyses strychnine

and other tonics, such as quinine and iron, are of service. Massage or a mild

electric current, galvanic or faradic, may be used, but the latter is of doubt-

ful efficacy, for most cases recover of themselves. If there be cardiac paraly-

sis, absolute quiet in a recumbent position must be enjoined, and strychnine and

brandy must be given hypodermically, with ammonia or camphor internally.

If the temperature be high, sponge-bathing of the surface with cold water

and alcohol in equal parts is useful. Dyspnoea is sometimes relieved by-

placing the child in a warm bath for a few minutes.

Internal Remedies.—The internal use of corrosive sublimate in diphtheria

has greatly gained in favor during the past few years, and it is now accepted

as the best remedy. It seems to be particularly well tolerated by children

having diphtheria, and they are soon able to take large doses, gradually
increased. As much as one-fortieth of a grain may be given every two hours

to a child three or five years old. The rule is to administer small, frequent

doses, carefully watching the effect, and the drug must be diluted in water or

milk to 1 : 5000. Jacobi states that a child a year old may take as much as

half a grain in the twenty-four hours, divided into small doses. Should

stomatitis or any indication of intestinal derangement, such as irritable

diarrhoea, occur, the drug must of course be stopped at once
;
and in every

case its effects should be most carefully observed, and the doses should be

very small at first until it is ascertained that they are well tolerated.

The method of using the tincture of the chloride of iron has been detailed

above, for the benefit derived from it seems quite as great locally as in any
other way. It is commonly combined with glycerin, diluted in water, and is

given in large, frequent doses.

Stimulation and cardiac tonics should be employed early in the disease, and

constantly, for there is much more hope of preventing heart-failure than of

counteracting it when present. Digitalis, strophanthus, caffeine, ammonium

carbonate, strychnine, camphor, and alcohol are the remedies most favored.

The citrate or sodo-benzoate of caffeine, when the urine is scanty, is useful

for its diuretic effect.

Alcohol is demanded early in nearly all cases. In those which commence

with severity it should be given at once to prevent cardiac failure, in the form

of diluted whiskey or brandy. Infants tolerate brandy well. An infant may
be given twenty drops of brandy, or a child of four or five years from one to

two drachms, every hour or two, or oftener if very feeble. When swallowing
is difficult or if the stomach be enfeebled, stimulants must be given by the

rectum. Half an ounce of brandy in a little milk may be administered by
this means every two or three hours to a child of four or five years.

The diet should be light and nutritious. During the active stage of the

disease, whUe there is fever and if any difficulty in deglutition exist, the food
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must be fluid, or serai-solid if raore easily swallovve<l, and should consist of

thick broths, beef tea, egg-albuniin, egg-nogg, milk, milk-punch, etc. Ice

cream and wine-jelly may be given. Rice and gruels are also serviceable.

During convalescence i)atients are anaemic and require iron and the bitter

tonics. Great care should be exercised to prevent sudden exertion until the

heart is restored to its normal strength.

Aftei' reeovei'y the patient must be sponged with a disinfectant, and most

have the hair thoroughly shampooed. All clothing worn in the sick-room

should be disinfected by steam or otherwise. The bed-linen and under-cloth-

ing must be boiled and soaked for five hours in a 1 : 2000 solution of corrosive

sublimate or for twenty-four hours in a 2 per cent, solution of carbolic acid.

It is customary for health-boards to burn sulphur in the bed-room, using three

pounds to every thousand cubic feet of air-space, then airing the room thor-

oughly for a day or two. The sulphur has been shown to be of somewhat

doubtful efficacy (Prudden), and it has little eifect unless abundant moisture

or steam be present ;
and this is seldoai practicable in a private dwelling.

The room should be thoroughly washed and scrubbed with corrosive subli-

mate, 1 : 1000, or carbolic-acid solutions, and the walls should be rubbed down

with bread-crumbs. If the case has been of malignant type, it is better to

repaper the walls and repaint the ceiling and woodwork before any one, espe-

cially a child, occupies the room. Furniture must be rubbed with cloths wet

in a 5 per cent, solution of carbolic acid.

The infectivity of a patient may outlast the local symptoms, and it is a safe

rule to keep children away from school for at least a month after the disappear-

ance of all local symptoms. Diphtheritic paralysis is known to occur in ani-

mals and man some time after all local symptoms have gone, showing that the

disappearance of the membrane must not be invariably taken as a criterion of

complete recovery.



ERYSIPELAS.
By W. GILMAN THOMPSON.

Definition.—Erysipelas is an infective disease, caused by a specific micro-

coccus and characterized by high fever, an intense local inflammation of the

skin and adjacent mucous membranes, with a tendency to rapid extension and

to become contagious, especially in the presence of wounds.

Synonyms.—St. Anthony's fire
; firysipele (Fr.) ; Erysipel, Rose, Roth-

lauf (Ger.).

Etiology.—Erysipelas is divided clinically into two forms : 1. Idiopathic

or " medical "
erysipelas, involving chiefly the face and the head

;
2. Trau-

matic, originating at the site of a wound anywhere upon the surface of the

body. For the peculiar features of the latter the reader is referred to works

upon surgery.

These two varieties are now generally admitted to be due to a common
cause—namely, the presence of a specific virus, a micrococcus, which enters

the body, develops an intense local inflammation in* the integument around

the point of entry, and forms poisonous products, called toxines or ptomaines,

which pass into the systemic circulation and excite febrile and other constitu-

tional symptoms. The micrococcus. Streptococcus erysipelosus, has been

described by Fehleisen and Ziegler. It is always obtainable from the

inflamed tissues. It presents a chain-like form, gives characteristic gelatin

cultures, and when inoculated in rabbits and in man develops true erysipelas.

It has been argued that in idiopathic erysipelas the virus may gain access to

the body otherwise than by inoculation, because (a) the constitutional symp-
toms occasionally precede the local manifestations, and (h) a cutaneous abra-

sion is not always discovered. On the other hand, it is true that careful

search usually shows that the inflammation has commenced at the site of a

slight abrasion, either at the angle of the mouth or eye, or at the septum or

ala of the nose, or at a fissure behind the ear, or at the auditory meatus, or

sometimes on the mucous membrane adjoining a carious tooth or where an

eczematous papule has been scratched away. In other cases, where such abra-

sion first admitted the virus, the local swelling may obscure the point of entry,

or the abrasion has healed before the symptoms are observed. Moreover, it

has been suggested that the local inflammation may really be coexistent with

the earliest constitutional symptoms, but the products of the inflammation are

removed at first by the blood and lymphatic capillaries as fast as they are

formed, only giving rise to local signs when they become excessive. Hebra

and those c^ his school have held that erysipelas is a local disease, and that

397
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all the symptoms are referable to the intense dermatitis. The majority of

observers, however, class erysipelas as a general or constitutional disease hav-

ing some points of resemblance to specific fevers. In infants the disease often

commences at the umbilicus, genitalia, or the sit-e of vaccination. In puer-

peral women it invades the genitalia, spreads down the legs, and involves the

uterus in septic inflammation, which attacks the extensively eroded surface.

Certain persons possess a constitutional predisposition to the disease and have

repeated attacks.

Age, season of the year, and climate do not particularly influence the sus-

ceptibility to the disease, nor does sex, apart from the puerperal state of women,
in wliich condition it is especially virulent and infectious. Though not neces-

sarily originating through such conditions, the extension of erysipelas is greatly

favored by bad hygienic surroundings, filth, and overcrowding. It has often

existed for months in a crowded district or a hospital ward, and it does not

always spread far even under concentration. The traumatic variety is more

apt to be transmitted to puerperal patients than the idiopathic.

Morbid Anatomy.—There is at first hyperaemia and intense redness of the

skin, followed by an infiltration of lymph and corpuscles into the cutis and

subcutaneous connective tissue. The cells are round, granular, and occur in

scattered form or in aggregations. The inflammation may be slight, amount-

ing only to simple erythema, or much more severe, involving the subcutaneous

fat. When the skin is loose there may be extensive oedema. The cellular

elements of the rete mucosum and the derma are softened and swollen with

serous exudate. Vesication frequently occurs. Chains of micrococci are

found in the rete Malpighii and in the lymph-spaces. The capillaries and

lymph-vessels contain an excess of corpuscles. The inflammatory process

may go on to the formation of pus, which is commonly diffuse, but some-

times results in abscesses or gangrene. The pus-cells exhibit more or less

fatty degeneration. Congeries of micrococci are found in the lymph-spaces and

vessels, around which there is more or less necrosis. When recovery begins,

the serum is quickly absorbed, the skin becomes flaccid or shrivelled and pale,

the leucocytes disappear rapidly, and the granular debris in the superficial

layers of the cutis is soon absorbed. There are no typical visceral lesions.

If the fever has been high, there may be local congestion hyperaemia, or

parenchymatous degeneration of viscera—such lesions as are incident to the

fever or blood-poisoning. The blood becomes thin, dark, and coagulates

poorly. There may be acute oedema of the brain. In mild cases the inflam-

mation of the skin disappears so completely after death that it may be impos-

sible to detect it.

Ssanptomatolog-y.—The symptoms are both local and constitutional.

The local sym])toim are typical. The skin surrounding an abrasion or fis-

sure becomes rapidly hypersemic, rejl, swollen, tense, smooth, and shiny. It

feels hot to the touch, and the patient complains of burning pain or itching.

The margins of the inflamed patch are irregular, but distinct, and appear ele-

vated both to touch and sight, and form an abrupt contrast with the normal
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skin beyond. Such an inflamed patch extends rapidly, until within a day or

two it involves nearly all of the face and in some cases the scalp, even reach-

ing down to the neck and shoulders. The maximum inflammation is usually

attained by the third day.

In very mild cases the inflammation does not progress beyond a simple ery-

thema, and only a small part of the face may be affected. The crimson color

at first fades momentarily under pressure. In more severe cases the inflam-

mation extends by advancing the elevated periphery or by radiating oedema-

tous lines which pass into the normal skin. Rarely, isolated patches, commen-

cing as round elevated spots near the primary inflammation, coalesce with it.

The raised spot becomes more and more oedematous, especially where the

integument is loose. The eyelids are so swollen as to obscure vision, and the

face becomes unrecognizable. Small vesicles and blebs form on the surface

and coalesce to form large bullae, filled with serum, which is at first clear, but

may become purulent. This serum is capable of reproducing the disease when

inoculated in man or animals. At this stage recovery may occur. The color

of the skin grows more natural, inflammation subsides, the oedema slowly dis-

appears, the blebs are absorbed, rupture, or dry to crusts, and after five or six

days of inflammation the skin undergoes thorough desquamation and becomes

quite normal.

In worse cases the swollen skin becomes soft and boggy, pits on pressure,

and the surface is more or less livid, bullae may become sanguinolent, and

diflxise subcutaneous sloughs and superficial gangrene appear or circumscribed

abscesses form. The spread of the inflammation is somewhat affected by the

character of the skin : it often stops short at a deep fold like the naso-labial or

at the line of the hairy scalp, and it often is arrested at the chin. If lymphatic

glands are near, lines of hypersemia may be seen extending toward them from

the inflamed area.

When the disease affects the face and head the adjacent mucous membranes

are involved
;
the lips and gums are swollen and red

;
the nares and conjunc-

tivae are covered with mucous secretions, forming dry crusts
;
the tongue is dry

and fissured or swollen
;
and the pharynx congested. Occasionally the inflam-

mation spreads rapidly over the entire body (erysipelas migrans,
"
erratic

"

erysipelas), producing enormous swelling of the extremities. In such cases

the skin presents simultaneously the various stages of the inflammation. The

cervical glands often become painful and swollen.

Constitutional Symptoms.
—The constitutional symptoms may precede the

dermatitis by a few days or hours, or they are coincident with it. They are

the symptoms common to the febrile state. There is usually a sudden onset

with rigors or a chill, followed by a sharp rise of temperature to 104° or 105°

F., accompanied by prostration, nausea, and perhaps vomiting, constipation,

and headache. In mild cases there may be so little malaise that the first thing

noticed is the local inflammation. Sometimes the patient complains of a sore

throat. The fever is usually remittent, but is irregular, and the temi)erature

may be lower in the evening than in the morning. It tends to remain high
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for several days. Occasionally the temperature drops to normal, and soon

rises again to 104° or 105° F. Remissions in the fever may be accompanied by

sweating. The fever and other constitutional symptoms advance or abate with

the local inflammation. If the latter extends or increases in intensity, the

pulse becomes rapid and feeble, possibly intermittent
;
the tongue is dry and

brown
;
the temperature continues high, and may reach 106.5° or 107° F

;

the urine is scanty and moderate, albuminuria ensues, and the patient rapidly

passes into a typhoid condition with delirium, which may become maniacal;

subsultus, involuntary evacuations, often with diarrhoea and extreme prostra-

tion, with finally coma and death. Delirium often occurs without the typical

typhoid condition.

Course.—Facial erysipelas and the idiopathic cases in general run a favor-

able course, as a rule, and subside gradually. Occasionally the subsidence is

by crisis. Convalescence will naturally depend upon the duration of the

malady, severity of the complications, and the age of the patient. In ordinary

cases it is fairly rapid.

Reinfection apparently occurs at times in the same individual. In its

migrating form erysipelas will gradually attack new areas, while those first

invaded are completely healed. In this way recovery may be greatly retarded,

with intervals of normal or even subnormal temperature.

Mild cases subside in two or three days. Cases of ordinary severity with

complications last about six or seven days. Less frequently the disease is pro-

longed for a fortnight, and cases have been reported, especially of the migrat-

ing variety, which have lasted for many weeks.

As a whole, the disease is less fatal and of somewhat less frequent occur-

rence now than formerly. The majority of the idiopathic cases recover com-

pletely. Death results from the primary toxic effects of the disease, from

exhaustion and cardiac failure, or from gangrene and other complications,

inducing a general septic condition.

Complications.—Pneumonia is the most frequent complication. Purulent

meningitis, peritonitis, and inflammations of other serous membranes, like the

pleura and pericardium, have been observed as amplications, but they are

comparatively rare, and are due to blood-poisoning from the local inflamma-

tion rather than to its extension. After violent maniacal delirium the autopsy

does not always reveal the extension of inflammation through the orbit to the

meninges or brain. The inflammation may invade the larynx, extending

from the mojith, and it may pass down toward the lungs and be complicated

with fatal pneumonia. CEdema of the larynx or epiglottis may necessitate

tracheotomy. As a rule, the eyes escape, but they may become involved in

the inflammatory process and more or less permanently injured. Grangrene

occurs in the loose tissue of the eyelids, as well as in the scrotum, vulva, and

occasionally in the mouth or pharynx and elsewhere on the body. The writer

saw it appear on both fwt in a non-fatal case. It is usually superficial. The

joints are sometimes involved by extension of the inflammation to their serous

surfaces or by metastatic abscesses, but this is more common in surgical
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cases. Adenitis and lymphangitis are less infrequent accompaniments of

erysipelas.

Sequelae.—The sequelae of erysipelas are few and comparatively unim-

portant. The hair falls if the disease has invaded the scalp, but returns again.

Scars may be left by extensive sloughs. Repeated attacks cause permanent
induration of the skin of the eyelids, nose, or ears, the deformity amounting
almost to elephantiasis (Virchow). Individuals who have had one attack are

apt to have another after an interval. Some persons have an attack almost

every year. They are apt to be the subjects of fistulse, varicose or other ulcers,

ozsena, and the like—conditions which maintain a favorable seat of invasion

by inoculation. Where erysipelas has involved previously existing patches of

chronic eczema or lupus, the latter sometimes show decided improvement when

the invading disease has gone. After erysipelas has passed over any portion

of the skin, it leaves it softer and finer than before invasion. Exceptionally,

there may be anaesthesia or hyperaesthesia of the inflamed area, due to altera-

tions in the structure of the cutaneous nerves. Neuralgia sometimes ensues.

Abscesses may form in the eyelids, or there is rarely keratitis or optic neuritis.

Diagnosis.—A typical case of erysipelas is not likely to be mistaken for

anything else. In its early stages it has been confounded with urticaria,

eczema, and other skin affections. In pemphigus fever is absent and the

bulla3 do not have an inflamed base. The important diagnostic features of the

erysipelatous eruption are its elevatetl, clean-cut margins, its peculiar method

of spreading, the swelling of the affected skin and subcutaneous tissue, with

tendency to form blebs and bullae, the bright-red, circumscribed area of inflam-

mation, which contrasts with the normal skin adjoining, and the tendency to

exhibit a definite relation between the severity of the eruption and the height

of the fever.

Prognosis.—Erysipelas occurring in previously healthy persons runs a

favorable course in a large majority of cases. The prognosis is bad in infants

and very old persons, in alcoholic subjects, and in those who are debilitated

from long-continued wasting diseases of tubercular or malignant character.

Occurring in the puerperal state, the disease constitutes a very grave compli-

cation, and frequently ends fatally. As a general rule, the prognosis is much

less favorable in the traumatic variety than in facial erysipelas. As a compli-

cation of Bright's disease, erysipelas is greatly to be dreaded. If the disease

be epidemic in a crowded habitation, it becomes very virulent. The gan-

grenous form is very fatal from sudden collapse.

Treatment.—Mild cases of facial erysipelas recover spontaneously without

any treatment. There is no specific remedy for the disease, and attempts to

abort it by either local or general treatment, while apparently successful at

times, fail completely in the majority of cases. The indications for treatment

are—
I. To prevent the spread of the contagion to others

;

II. To keep the patient comfortable and to prevent suffering from the local

inflammation
;
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III. To support the strength by stimulants and nutritious diet
;

IV. To deal promptly witii complications.

I. To Prevent the Spread of the Contagion to Others.—A patient having
either variety of erysipelas should be isolated, and those in attendance should

keep away from puerperal patients and such as have open wounds, and they
should carefully protect any abrasions on their own persons, and maintain

absolute cleanliness of the hands. All dressings used about the patient should

be destroyed by fire
;
his bed-linen and clothing should be disinfecte<l as in

the case of any contagious exanthem, and any instruments used about him

should be most carefully disinfected afterward. If the disease develop in a

hospital ward among surgical cases, the patient must be isolated and the ward

emptied, thoroughly fumigated, and disinfected by washing with corrosive-sub-

limate solution. Facial erysipelas has been treated in a medical ward without

its spreading to other medical patients, but it is always best to isolate such

cases.

II. Local Treatment—The local burning and pricking may be relieved by
mild astringent and soothing applications. Vaseline oil containing 5 per cent,

of carbolic acid, linseed oil with lime-water (carron oil), are useful for this

purpose. When such Applications are made, the skin should first be gently

washeti with soap and warm water, and the preparation then slowly rubbed in

around the inflamed area, the friction being made toward the affected surface,

not away from it.

Among the various topical applications the writer has obtained the most

relief by the use of a mask of soft lint cut to fit the face (with holes for the

eyes and nose), which is frequently wrung out in a cold lead-and-opium wash,

such as

^

Sig.

Liq. plumbi subacetatis,
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by the irritation of the applications. Koch recommends painting the inflamed

surface with a thin layer of the following mixture :

^. Creolin, 1
;

Iodoform, 4
;

Lanolin, 10.—M.

Sig. For external use.

Elastic compression of the integument surrounding the inflammation has

been employed in some instances to limit the inflamed area
;
and contractile

collodion painted over the surface is another application which has been

used, but both of these means, while they are quite harmless, are of uncer-

tain advantage.

If the cavity of the mouth be invaded, gargles of alum or boric acid should

be used.

III. Stimulants and Diet.—The diet should be nutritious and adapted for

easy digestion. If the fever be high and there be a tendency to vomit, nour-

ishment should be given in small quantities and at very frequent intervals,

as every hour. In ordinary cases peptonized milk, beef juice, egg-nog, milk

punch, and light starchy foods are given. Stimulants should be prescribed

freely in cases which begin with severity or in milder cases where the symp-
toms are prolonged. Alcohol is well borne, and 1 8 or 20 ounces of whiskey

or brandy given in twenty-four hours may be perfectly assimilated without

toxic effect. If the pulse be feeble or irregular, ammonium carbonate, camphor,

digitalis, or stroplianthus should be added to the brandy. Patients in whom

the disease spreads rapidly over the body require particularly energetic stimu-

lation. The tincture of the chloride of iron has long been employed in Eng-
land and the United States, and many believe that it is a specific in erysipelas.

This is not the fact, although it seems to benefit some cases. It is usually well

tolerated, even if given every two hours, in half-drachm doses in glycerin and

water.

IV. Treatment of Complications and Very Severe Symptoms.
—The delirium

is best controlled by hypodermic injections of morphine, or, if it become vio-

lent and maniacal, by the one-hundredth of a grain of hyoscine hydrobromate,

provided that the heart-action be not too feeble. An ice-cap should be kept

on the head. The temperature, when high, is to be controlled by cold alco-

holic sponge-baths or wet packs and compresses. Antipyretic drugs should

be avoided on account of the depression which they cause. Abscesses should

be poulticed and evacuated early. Gangrenous areas must be carefully

dressed with disinfectants.

After recovery from the inflammation the patient should be given a warm

bath containing sodium bicarbonate, and then the surface previously inflamed

should be sponged with a 1 : 30 solution of carbolic acid. During convalescence

great care should be taken to avoid excesses in food or drink or over-exertion.

A course of tonics, such as iron and cinchona or nux vomica, may be continued
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until the patient's strength is fully restored. If convalescence be greatly pro-

tracted, a change of air and scene is indicated.

Recent experiments have shown that a curious antagonism apparently

exists between erj'sipelas and certain forms of new growths. Inoculations of

jHire cultures of Fehleisen's erysipelas coccus have been made upon cases of

lyrapho-sarcomata, with the effect of reducing their size when the erysijielatous

inflammation subsides. According to Kleeblatt, the cocci multiply within the

tumor and break down and destroy its cells. The growth is considerably

diminished in size, and a temporary improvement results, although the

tumor may return again. .



MALARIAL FEVERS
By W. GILMAN THOMPSON.

Definition.—Malarial fevers constitute a group of miasmatic, non-con-

tagious, paroxysmal fevers in which the principal lesions are found in the blood

and spleen.

Synonyms.—Intermittent, Periodic, Marsh, Swamp, Miasmatic, Malarial,

or Paludal Fever
; Ague ;

Fever and ague ;
Chills and fever

;
Fifevre palu-

diene (Fr.) ;
Wechselfieber (Ger.). The term " malaria "

is applied to a

miasm or poison which begets the fever.

The chief characteristic of a malarial fever is its periodic recurrence or

exacerbation at definite intervals. Each exacerbation is termed a "
parox-

ysm," and the typical paroxysm includes—(1) a cold stage ; (2) a hot stage ;

and (3) a sweating stage.
•

On Malarla-l Fevers in General.

Types of the Malarial Fevers.—There are two primary types of

malarial fevers : I. the intermittent
;
II. the remittent. The first is charac-

terized by the entire absence of fever between the paroxysms
—the second by

the presence of more or less fever of a continued type which does not cease

between the paroxysms.
The paroxysms may recur at different intervals, and the principal malarial

fevers are named in accordance with these intervals, as follows : I. Quotidian ;

II. Tertian
;
III. Quartan.

The "interval" of malarial fevers is the time intervening between the

beginning of one paroxysm and that of the next. It is to be distinguished

from the " remission
"

or the "
intermission," which is the period between

the end of one paroxysm and the beginning of the next.

In quotidian fever the interval is twenty-four hours, and the paroxysms
return daily at the same hour.

In tertian fever the interval is forty-eight hours, and the paroxysm returns

every other day at the same hour, or on every third day, according to the

Latin method of counting the day of commencement of the fever as the first

day ;
hence the name of "

tertian
"

fever.

In quartan fever the interval is seventy-two hours. Other malarial fevers

are described as quintan, sextan, heptan, and octan, the names denoting the

interval between the paroxysms, but these varieties are so rare as to be

regarded rather as curiosities than as definite types of ague.

In ordinary cases of simple malarial fever of whatever type the parox-
405
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ysms return at a uniform liour, and the intervals are consequently uniform.

When, however, the disease is becoming more severe, the interval may be

shortened by half an hour or an hour or two, and this is called an "
antici-

pating" fever. If, on the other hand, the interval is similarly prolonged,
it is called a "postponing" or "retarding" fever, and the disease is

becoming more mild. This occurs not infrequently under the influence of

treatment.

The average length of the paroxysm in each type of intermittent fever is

as follows : In quotidian intermittent fever it is ten to twelve hours
;
in ter-

tian, six to eight hours
;

in quartan, four to six hours. It is uncommon for

one of these types to alter to another, but the remittent fevers may gradually
terminate by becoming intermittent.

Either of these types may be duplicated in the same individual, as, for

example, giving double quotidian, tertian, or quartan. In the double quo-
tidian two distinct paroxysms of unequal intensity occur every twenty-four
hours.

In the double tertian paroxysms occur at the usual tertian interval, and

milder paroxysms occur besides on the alternate days, but at a different hour

from the others. There is thus a severe paroxysm on one day, a mild one

on the following day, then a severe one again, and so on. There may be

two tertian paroxysms occurring on the same day, followed by a free day,
and then by two more paroxysms on the third day.

In the double quartan type there are alternating severe and mild parox-

ysms, with one free day between—i. e. there is a severe paroxysm on the first

day, a mild one on the second day, then a free day, followed by a severe par-

oxysm, etc. There is even a triple quartan type, in which there is a paroxysm

every day, the paroxysms corresponding at four-day intervals.

The tertian and quotidian types may be combined, giving two paroxysms
on one day, one on the next, then two on the succeeding day, etc. Most of

these varieties, excepting the first form of double tertian described, are so rare

as to be mere curiosities.

The relative frequency of quotidian and tertian agues in the United States

is approximately the same, the quotidian being very slightly more common
than the tertian variety. The prevailing type in the tropics is usually quo-

tidian, whereas in temperate climates it is frequently tertian. Quartan fever

is rare in the tropics, and is infrequent at all times, seldom constituting over

two per cent, of all malarial cases. In the same locality all these forms may
coexist, or at one season quotidian ague may predominate, while tertian

becomes most frequent in the next. With infants the quotidian type is the

common form of ague.

The malarial paroxysm may begin at any time of day. In the larger

number of cases quotidian and tertian agues l>egin in the forenoon. Quartan

ague usually occurs either before or after noon. The milder types of ague are

more regular in the hour of recurrence than are the more severe.

The foregoing classification of malarial intervals may apply either to the
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intermittent or the remittent type ;
thus there is a tertian intermittent fever, a

tertian remittent fever, etc.

Etiology.—The canse of all malarial fevers is now supposed to be the

presence in the blood of a specific organism of one or more varieties.

The Malarial Germ.—The malarial parasite is a protozoon, or a vegetable

micro-organism, which inhabits the blood of man and certain of the lower

animals. In the year 1716 an Italian physician, Lancisi, first attributed the

origin of malarial fever to poisonous exhalations arising from marshes. In

1879, Klebs and Tommasi-Crudeli succeeded in isolating a germ
—Bacillits

malariae—from the low-lying atmosphere over marshes and from the soil,

which they inoculated into rabbits, with the result of producing a malarial

paroxysm with enlargement of the spleen and pigmentation.

Laveran in 1880 closely followed with an elaborate description of the

malarial germ, as discovered by him in human blood among residents of

Algeria. The parasites which are obtained from human blood in the course

of malarial fevers exhibit several varieties of form and size, and it is jwssible

that there may be several species which are capable of exciting the distinct

types of the disease, as tertian, quartan, etc. To what extent these various

forms are related to one another as different stages of the same growth, or to

what extent they represent different species, cannot in all cases be definitely

decided at present. I^averan is inclined to think that tlie malarial germ is a

single but polymorphic organism, and that the type of fever depends in part

on the particular form of the germ, and also upon the condition of the patient,

his tolerance of the germ, etc. Osier believes that different forms of the germ

belong to distinct species, and that they are not all different stages in the

development of one microbe.

Laveran describes the chief forms of his malarial hematozoon as consisting

of (1) amoeboid spherical bodies with nuclei
; (2) crescentic shapes with nuclei;

(3) rosettes
; (4) flagellate bodies. (See Fig. 24). Tlie flagellse are very delicate.

They are only to be found in fresh blood, and tliey are difficult to see unless

Fig. 24.

•3

Forms of the Hematozoon of Malaria (after Laveran).

they are in motion. The other forms may- be discovered in preserved speci-

mens. His method of examination of a drop of blood was by rapid drying

and fixation by artificial heat, followed by staining with a concentrated so-

lution of methyl-blue or gentian-violet. (See Plate.) The germs may be

contained jn the blood-plasma or in the substance of the red blood-cells.
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The name plaamodium has been given to the germ found in the red-blood

disks. The observation of the malarial germs in human blood has l)een con-

firmed by Marchiafava, Osier, Councilman, James, Carter, and many other

competent and skilled observers.

Councilman describes the flagellate bodies as being most common in blood

aspirated from the spleen, although in acute cases they may sometimes apjx^ar

in other situations. They exhibit from three to eight vibrating cilise.

In acute malarial fever the amoeboid bodies are found occupying a certain

number of the red blood-cells or adhering to them. They derive pigment

(melanin) from these cells, and after undergoing a certain development and

increase in size at the expense of the red cells, they contain this pigment in

distinct granules and rods. During the paroxysm they must undergo seg-

mentation. They vary in size, and some are as large as the red blood-disks.

They are colorless and transparent.

According to the observations of Laveran, the crescentic forms of the germ
are common in the blood in the quartan and irregular types of the disease and

in malarial cachexia. Like the amoeboid forms, they are transparent and

colorless, but contain pigment-granules in the centre. They are somewhat

larger than the diameter of the red disks, and the ends of the crescents may
be joined by delicate lines. They are said to be more common in the autumn

than at other seasons. Quinine acts upon the amoeboid form of the parasite,

and antagonizes or gradually destroys it. It has less effect upon the cres-

centic form. The leucocytes, or active white corpuscles of the blood, are

believed to antagonize the parasites, and spontaneous recovery from malarial

fever is attributed in part to their destructive action upon the germs. They

may either act directly upon the germs or else destroy toxines produced by

them.

Golgi believes that there are several distinct parasites which give rise to

impaludism, and which are developed periodically or in a rhythmical manner.

This theory accounts for the paroxysmal character of the symptoms of ague,

which are believed to correspond with the various stages in the development

of the germ. He considers that tertian, quartan, and double quartan fevers

are due to germs having a period of development, or life-cycle, which corre-

sponds with each separate variety of fever. Golgi's extensive observations

upon the malarial organisms (recently published) are of sufficient interest

and imi)ortance to be described somewhat at length.

In tertian fever he finds a plasmodium in the blood of patients several

hours before the onset of the fever. This parasite is from one-fourth to one-

fifth as large as the red blood-disks, and it exhibits more amoeboid activity in

its pscudoiMxlia than is shown by the germs in other forms of malarial dis-

ease At fii'st it contains scarcely any pigment. In the course of the second

day the plasmodium increases in size and occupies the red disks at the exjiense

of its substance, filling (me-half or two-thirds of the entire corpuscle. The

])Iasm(Mlium appropriates the pigment of the red disk, and converts it into

small rods and granules (Marchiafava and Celli). The plasmodium grows
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more distinct and the red disk less and less distinct, until the latter becomes

scarcely visible. Finally, all the pigment of the red disk is devoured by the

organism, and the pigment-granules are grouped in its centre. Meanwhile,

the organism shows a tendency to subdivide. Radiating lines mark off its

substance into separate masses, and, the red disk having finally disappeared,

the plasmodinm liberates its pigment-granules and separates into a number of

small new cells, which in turn attack other red disks, and the process is thus

repeated while the paroxysms last. Golgi declares that the appearance of the

radiating lines, with concentration of the pigment in the centre of the amoe-

boid cell, is an indication that a paroxysm will occur at once. The adminis-

tration of quinine makes it difficult, and finally impossible, to find the Plas-

modium in the blood.

In tertian ague Golgi has found the malarial organism to have a more dis-

tinct outline than in the quartan form. In the latter it is coarser, the pigment-
rods and granules are thicker and long retained, and the entire development
of the germ is more uniform than in the tertian fever. In tertian ague the

parasite completes its cycle of development in two days, whereas in quartan

it occupies three days. In tertian ague the red disks may be swollen, and

they certainly are not shrivelled as in quartan fever. The two forms of germ
have been simultaneously found in the blood in some instances. Malarial

fever has been transmitted from man to man by inoculation with the blood

of a malarial patient.

Marchiafava declares that in Italy the malarial parasites are subject to

variations with the season of the year
—that in summer they occupy the red

corpuscles, and if the fever is pernicious they are associated with amoeboid

bodies, while in the autumn semilunar and filiform shapes are more common.

The latter, he says, do not cause fever, but the amoeboid bodies excite diurnal

paroxysms. They are found also in winter and spring. Various hsematozoa

have been discovered in the blood of certain birds and other animals, espe-

cially in the blood of apparently healthy animals whose natural habitat is

marshes, such as frogs, lizards, tortoises.

The germ of malarial fever taken from the human subject and injected

into birds does not, however, grow, but disappears. Inoculated in rabbits,

the germ produces an intermittent fever with enlargement and pigmenta-
tion of the spleen.

Mode of Infection.
—The mode of malarial infection is not definitely under-

stood. The miasm often seems to enter the system through the medium of

inhalation, while at other times it apparently enters through the alimentary

canal by means of contaminated drinking-water or other fluids which have

been exposed to a malarial atmosphere. It is never transmitted directly from

man to man or from animals to man, except by inoculation experiments, and

it is not known that the germ is able to escape from the body in any manner.

Presumably, it cannot do so, since it is only found in the blood. Concentra-

tion of malarial patients, therefore, has no effect upon the spread of the

disease.
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The exact relation of the germ to the symptoms and pathology of malarial

fevers is yet under discussion. Whether the peculiar conditions of the nervous

system and the alterations in the composition of the blood are occasioned by
direct irritation of the plasmodium itself, or whether they are due to toxines

produced by it, are questions which further investigation may solve.

It should be observed that there are still many competent observers who
have not accepted the malarial plasmodium as the sole cause of paludal fever,

and the whole subject is so new that it is impossible, as yet, fully to explain

all the different clinical phenomena without some reserve. It is certain, how-

ever, that the germ exists in human blood during and between malarial

j)aroxysms in number sufficient to exert powerful effects, for it can often be

found in almost every drop of blood drawn. Moreover, it is never discov-

erable in normal blood or in disease other than some form of ague. In

chronic forms of ague and in doubtful cases the presence of the germ in the

blood is of great value in diagnosis.

RaGe.—It is sometimes stated that negroes are less susceptible to ague
than are Europeans. As a matter of fact, race, apart from a certain degree

of acclimatization, has but little influence upon the susceptibility to the

malarial fevers. Natives of Central and Western Africa, although they may
be acclimated at home, if they remove to another part of the country are quite

as liable to contract malarial fevers as are foreigners living among them

(Parke). In the United States negroes are somewhat less frequently affected

by agues than are other persons. In India the mortality from malarial fevers

among Hindus and Sepoys is as high as among the resident English soldiers.

Age and Sex have but little influence upon the liability to affection by
malaria. It is observed at any age, and, although it is not very common

among infants, it may occur in the first six months of life. Men whose occu-

pation keeps them at work in draining marshes and upturning malarial soil

are naturally more apt to be affected than women who stay at home, but with

equal exposure the miasm shows no preference for one sex more than the

other.

Locality.
—Malarial fevers are endemic in all regions excepting in the

frigid zones. They are more common and more intense in the tropics, and

gradually become less common and less severe in passing away from the

equator. In Europe they are centred in Italy, especially in the Roman

Campagna, and in the marshes about the lower Danube. In the United

States they are most severe in the South and South-west. Latent malarial

fever will sometimes develoj) in a person who has left a malarial region for a

locality where the disease never originates.

Semon and Cfimate.—In tropical climates malarial fevers are always more

or less prevalent, but in temperate latitudes they do not prevail in very cold

weather, and thpy are most commonly develope(i in the early autumn, when

moderate cold and dryness of the atmosphere follow a damp season. In the

Unitcil States ague is more j)revalcnt in the spring and autumn, less common

in midsummer, and it is in abeyance in winter. In malarial regions exposure
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to the hot sun, and afterward to a draught of cold air, often precipitates an

attack of ague.

For the active development of the miasm a temperature of 60° F. or more

is necessary. In temperate latitudes frequent exposure is often required in

order to develop malarial fever. In tropical countries, where severe forms of

ague prevail, the exposure is not necessarily prolonged in order to develop a

bad attack. Malarial fevers are undoubtedly spread by winds. There are

many localities in which the wind, changing to a certain direction and blow-

ing across an infected marsh, will provoke outbreaks of fever. This is espe-

cially true in regard to the salt marshes near Rome.

The malarial germ has been found in the air to a limited extent. A heavy
rainfall washes down the germs from the atmosphere. Malaria is more potent
in infection at night. The reason for this is ascribed to the greater concentra-

tion of the cool night air after a hot day has rarefied and expanded the atmo-

sphere ;
hence any floating germs would become more concentrated by night.

Extensive fires destroy the miasm.

Soil.—The soil is regarded as the home of the miasm, and under certain

conditions, especially when miasmatic earth is freshly exposed to the air, the

germs are swept up by air-currents and carried off in the lower atmospheric
strata. A fresh-water marsh which is occasionally overflowed by a high salt-

water tide is particularly liable to breed malaria. As a rule, the malarial

poison requires moist humid earth or a marsh for its development, combined

with a warm temperature and exposure to the air. The miasm is occasionally

found, however, under other conditions. It is met with on dry and hot sandy
soil in Western India (Moore), and even on a rocky bed, as at Hong Kong
(Maclean), or on the coral rocks of Southern Florida, where vegetation is very

scanty. It is especially virulent along seacoast marshes in tropical and sub-

tropical countries, and it tends to follow up the banks of rivers from their

mouths. It flourishes in fresh-water marshes, but particularly in stagnant

pools and in marshes near the sea tainted with brine and not cleaned freely

by the tide. It has been known to develop in bilge-water iu dirty vessels

at sea.

Malarial fever does not always develop in proportion to the amount of

decomposing vegetable matter present. Overturning the soil in a malarial

region or removing the upper layers of earth usually precipitates an outbreak

of malarial fever.

Malarial fever was almost unknown in the island of Mauritius up to the

year 1865. At that time it was suddenly contracted by immigrants from

India, who were employed in draining and filling a mud flat. Malarial fevers

at times prevail throughout extensive regions for years until cultivation of the

soil and drainage gradually destroy the home of the miasm. On tiie other

hand, cultivated regions when abandoned may again become malarious, as they

were before being occupied by man.

Elevation Above the Sea.—It is frequently stated that malarial fever does not

occur at high elevations, but this is not strictly so. While it is true that it
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flourishes along seacoast marshes, and that the most malignant tyj)es of fever

are fomul in low-lying lanils generally, it may be present elsewhere. Thus

Parke speaks of encountering it near the Albert-Nyanza on a dry plain at 4800

feet above the sea-level, where there was more fever than in the lower damp
forest, and he met with it again in Africa at an elevation of 10,000 feet. Ague
is common in the elevated plateaus of Northern India.

Antagonism.
—It has been claimed that a certain degree of antagonism

exists between ague and phthisis. This, however, is not the case. Ague occurs

in connection with a. variety of chronic and acute affections, and when so

doing exerts a distinct paroxysmal influence upon their course.

The lower animals may contract malarial fever independently of inocula-

tion, but it is not common among them. It has been known to occur in

horses, donkeys, and oxen.

Classification.—For convenience of description it is customary to subdi-

vide malarial fevers into several groups, and clinically the different types are

very distinct. It should be borne in mind, however, that anatomically, as

well as etiologically, all malarial fevers are very closely related, if not

actually identical, and the manner in which one variety of fever may occa-

sionally merge into another, or in which two types coexist in the same indi-

vidual, indicates rather a difference in degree or intensity of poisoning than

niulti])licity of diseases. The final outcome of the present study of the

life-history of 4:he malarial germs and their relations to the symptomatology
of ague is anticipated with great interest in regard to the theory of the

unity of malarial fevers.

Malarial diseases are usually classified under the following heads :

I. Intermittent Fever
;

II. Remittent Fever
;

III. Pernicious Intermit-

tent Fever; IV. Pernicious Remittent Fever; V. Typho-malarial Fever;
VI. Malarial Cachexia.

I. Intermittent Fever,

Morbid Anatomy.—The anatomical lesions of intermittent fever are few

and simple. The spleen is engorged with blood during the febrile paroxysm.
It is enlarged considerably in each attack, and at first it regains the normal

size during the intervals. It soon fails to do this, and finally beconu^ per-

manently enlarged, and is called an "
ague cake." In exceptional instances it

may extend to the umbilicus or below it. The size of the spleen is not always
an indication of the duration of the disease. In not a few cases of very long
duration it is scarcely enlarged at all, while it may suddenly enlarge verj' much
after one or two attacks. A rare lesion of malarial fever is rupture of the

spleen, producing almost instant death from haemorrhage into the peritoneal

cavity. Tiie spleen occasionally presents hemorrhagic infarcts of various

sizes. Its cajjsule is sometimes adherent.

The liver, like the spleen, is somewhat engorged during the paroxysm, and

the hepatic area may be tender on pressure.

Tiie heart is sometimes acutely dilated, though tliis accident is rare, and it
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is more apt to occur in patients rendered anaemic and debilitated by protracted

attacks of ague.

The blood during the febrile paroxysm contains fewer than normal corpus-

cles of both red and white varieties. The condition of the red corpuscles and

their pigment has already been detailed in the description of the malarial

germ.
The brain and spinal cord have not been found to present any typical

lesions, but it is believed by many that certain of the prominent symptoms of

ague are occasioned by functional disorder of these organs. In the severe

types of malarial fever they are pigmented.

Incubation.—The length of the incubation period of intermittent fever

depends upon the intensity of the miasm. The exact limits are not known,

and are variously stated, from an hour or two up to twenty days. There are

exceptional cases in which this i)eriod seems to last for several months.

Eichhorst relates the case of a patient who resided for some time in a mala-

rious region without having ague, but nine months after leaving the district

and residing in a healthful locality he was attacked by intermittent fever.

During the incubation period there may be no symptoms, and the patient

be in apparent health, or there may be certain indefinite prodromata, such as

malaise, dyspepsia, constipation, dulness, sleepiness, irritable temper, etc.

Symptomatology.—Intermittent fever presents three distinct stages : (1)

a cold stage ; (2) a hot stage ; (3) a sweating stage. Collectively, they consti-

tute the malarial
"
paroxysm."

The cold stage is characterized by subjective sensations of cold and by rigors,

while the thermometer records an elevation of the internal temperature ;
the

hot stage is characterized by high temperature and the symptoms of pyrexia ;

the sweating stage, by profuse perspiration and the subsidence of pyrexia.

The individual symptoms of ague vary much in intensity in different cases

and in different seasons and localities. The following is the history of a typ-

ical case of intermittent fever :

History of a Typical Case.—In an ordinary case the chill usually comes

on gradually, and is preceded for two or three hours by a feeling of languor,

dulness, yawning, and headache. In some cases, however, the chill begins

very violently and suddenly. When it begins slowly the malaise is followed

by a chilly feeling, commencing in the back and loins and gradually extend-

ing over the entire body. This is accompanied by muscular tremors, and

sometimes by cramps. There are often nausea and vomiting, which are prob-

ably due to congestion of the stomach, and there is headache. The tongue is

pale and coated. The chill becomes more and more violent; the teeth chatter;

the surface of the body feels cold to the touch
;
the tips of the fingers, nose,

and ears become livid
;
there is pronounced pallor of the features, which look

shrunken and haggard ;
and the skin is roughened, dry, and presents the

appearance of "
goose-flesh," or cutis anserina, in a marked degree. There is

great bodily discomfort, and the patient calls for more covering, but is not

relieved by it. The muscular rigors become so violent as to shake the entire
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bed, and the voice is feeble, or there is inability to speak on account of the

constant chattering of tiie teeth. The respiration is hurried and sliort and

there is prsecordial oppression, and sometimes palpitation. The urine may be

voided in increased quantity. During this time there is a gradual accession

of fever. The surface temperature may be below normal, but the oral and

rectal temperatures show an increase of two or three degrees. The peripheral

vessels are contracted, so that the prick of the finger fails to draw blood. The

blood passes in larger volume to the viscera, producing c^ongestion of the more

vascular internal organs. This congestion accounts for the gastric or enteric

symptoms which accompany the disease, and it interferes greatly with the

functions of the organs affected. The greater blood-p.-essure of the internal

vessels in organs like the liver and spleen modifies their nutrition and the

elimination of waste material.

The spleen is enlarged during the paroxysm, and the splenic area is often

quite tender on pressure, and a sensation of fulness may be experienced there.

The mind remains clear.

The cold stage continues for a varying time. It may be very mild and

unaccompanied by rigors, lasting but a very brief period
—ten or fifteen min-

utes—-or it may be prolonged for an hour or two. There is no constant rela-

tion between the length or severity of the cold stage and that of the hot stage.

The cold stage is said to be shorter in the quotidian than in tertian ague, but

with the hot stage the reverse may obtain.

The average duration of the chill is from one-half to three-quarters of an

hour. In young children the chill is replaced by one or more convulsions, or

else the first stage is very mild or wanting altogether, or the child grows sud-

denly pale and has pronounced nervous symptoms.
The first stage passes into the second by gradual abatement of the chill and

rigors, which are replaced by a feeling of warmth.

The second or hot stage is characterized by fever and high temperature.

The peripheral vessels now have their constriction relaxed, and the pallor of

the face and lividity give place to flushing and redne&s, the skin feels smooth,

hot, and dry, and the thermometer in the rectum records 103°, 105°, or 106.5°,

or even a higher temj)erature. Respiration grows deeper, and the pulse is full,

bounding, and rapid
—130 or more—and it is frequently dicrotic. There may

be an anaemic bruit heard at the base of the heart. The patient becomes rest-

less and irritable, but the mind is clear. The mouth is dry and the throat

parched. Sometimes there is herpes labialis. There is continued throbbing
frontal headache, and the vomiting may be repeate<l. The tongue is coated

with thick white fur, and the breath is foul. There is constipation. There

may be slight dizziness or a "
sinking feeling," tinnitus aurium, and muse®

volitantes. This stage lasts from three to six hours, when the fever gradually

declines and the patient becomes easier.

The third or sweating stage is characterized by profuse perspiration and the

disappearance of the fever. The fever may subside before the perspiration

occurs, or it may continue into the third stage ;
hence the perspiration cannot
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be regarded as the cause of the subsidence of the temperature. The sweating
commences on the forehead and face, and soon the whole body is profusely

bathed by it, so that the bed-clothing is thoroughly wet. The pulse becomes

slower and returns to the normal tension, and the spleen gradually returns to

its natural size. With the subsidence of the fever the restlessness disappears,

and, although the headache may continue, the patient becomes much more

comfortable, and, feeling greatly exhausted, he usually passes into a quiet

sleep, from which he awakens more or less fatigued.

The sweating stage lasts from two to four or six hours. The entire

paroxysm lasts from six to ten or twelve hours, according to its severity. In

the interval between two paroxysms the patient may feel in perfect health, but

there are apt to be more or less debility, anorexia, and anaemia, with a dimin-

ished number of red blood-disks and a reduced quantity of haemoglobin in the

blood.

Special Symptoms,—Temperature in Inteiinittent Fever.—The tempera-

ture, although it may be very high for a few hours, is not regarded with the
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subsides of its own accord. Parke ^
states that in Africa he has seen every

officer of the Emin Pasha Relief Expedition
" do a day's march with a tem-

perature of over 105° F." Of course this was exceptional and required

undaunted pluck, but in many other diseases the same degree of fever would

mean utter prostration or delirium or coma.

The temperature rises more rapidly than it falls. It rises slowly but uni-

formly in the cold stage, and more rapidly during the hot stage. The maxi-

mum temperature lasts for one to three or four or more hours according to the

severity of the paroxysm. The decline is sometimes uniform, but it is fre-

quently interrupted by
"
steps

"—
i. e. it falls one or two degrees, remains

stationary for half an hour or an hour, then falls again, and so on (Wunder-

lich). After the paroxysm it is quite common for the temperature to drop a

degree or a degree and a half below the normal for a few hours. The accom-

panying temperature-charts (Figs. 25 and 26) illustrate the periodicity of the

high temperature attained in the quotidian and tertian types.
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body. The malarial fever gives rise to waste products which are taken up by
the blood and eliminated by the kidneys. This elimination sometimes attains

its maximum before, sometimes during, the paroxysm. There is always an

increase in the elimination of urea during a paroxysm, and Jaccoud has noted

that this increase commences even before the chill, so that careful quantitative

estimation of urea will foretell the approach of a paroxysm. This increase of

urea-excretion he observed two hours before the chill in quotidian and six or

eight hours before in tertian fever. He regards the estimation of the increased

urea as a reliable indication for the proper time for administering quinine in

order to anticipate the chill. Rarely there is temporary albuminuria during
the pyrexia. Temporary glycosuria has also been reported in a few cases.

Exceptional Cases.—In the vast majority of cases of malarial fever each

succeeding paroxysm conforms in its duration and stages to the type with

which the disease began, but this is not invariably the case, and there are some

curious anomalies in the type itself. Thus, the cold stage may be omitted

entirely or the sweating stage may similarly be absent, or they may both be

wanting, leaving only the hot stage. When the chill is absent the disease is

sometimes called " dumb ague." This form is more common among the older

residents of a malarious region.

In severe cases of intermittent fever the several stages, and especially the

hot stage, may all be prolonged, and the sweating stage of one paroxysm may
overlap the cold stage of the next. In rare instances the cold stage may be

replaced by various neurotic symptoms, such as neuralgic pains, general ner-

vousness, or periodic hysteria, and, if the temperature be high, there may be

drowsiness, partial coma or delirium, etc. Intermittent deafness, blindnessj

vomiting, diarrhoea, and asthma are all symptoms which may at times pre-

dominate or which may precede a typical paroxysm.
" Latent intermittent fever" is a name given to a condition among certain

persons living in malarious regions. There are no definite paroxysms, but the

condition is best described by the term "
bilious." There are anorexia, vomit-

ing, headache, constipation, weakness, and lassitude. Sometimes there is a very

slight periodic elevation of temperature. Such persons at any time are liable

to be seized with a veritable paroxysm.
" Mashed malarialfever

^^
is a variety of intermittent ague which is commonly

neuralgic. The ordinary malarial paroxysm is replaced by violent neuralgic

pain, lasting from half an hour to six or eight hours, and recurring, like the

true paroxysms, at regular intervals. These attacks are usually unaccom-

panied by fever, which makes the diagnosis still more difficult. The nerves

most often affected are the supraorbital or infraorbital branch of the trigem-
inus. Other branches of that nerve may be affected, or the sciatic, the nerves

of the brachial plexus, or intercostals. In children there is sometimes bron-

chial catarrh. The term " masked ague" may also refer to malarial fevers in

which other disorders having pronounced symptoms occur, such as pneumonia,

dysentery, etc., and which by their greater, intensity obscure the original ague.

Course.—^Simple intermittent fever runs a mild course, and the number of

Vol. I.—27
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paroxysms may be cut short at any time by treatment, by removal of the

patient, or by change of season. If left to itself, the disea^ie may run on for

several weeks or months, and in a bad malarial region at any time it may sud-

denly be converted 'into one of the severe tyjjes of ague. Quartan fevers are

often more obstinate than either quotidian or tertian.

Relapses are very frequent in all forms of ague, and they may undoubtedly
occur without fresh exposure to the miasm, as may be the case with sailors at

sea. It is a curious feature of such relapses that they often occur on the day
on which there would naturally be a paroxysm had the disease been uninter-

rupted. A relapse at periods of two, three, or seven weeks is sometimes noted,

or the interval may be very much longer. It is said that in such cases there

may be modifications in the urine with increase in urea corresponding to latent

paroxysms. While there is any elevation of temperature indicated by the

thermometer there is very likely to be a relapse, or if the spleen remains

enlarged relapses are apt to occur.

Sometimes the spleen becomes periodically enlarged, reaching even tc the

umbilicus. This enlargement is accompanied by local pain and tenderness,

and severe vomiting, while the chill and fever may be entirely absent.

Between the attacks the engorged spleen returns to nearly normal size.

Terminations.—The majority of mild cases of malarial fever recover by

themselves, but the recovery is greatly accelerated by appropriate treatment.

Severe cases become more or less chronic, and repeated attacks develop the

malarial cachexia. Even the graver forms of malarial fevers, such as the bil-

ious or hsemorrhagic types of remittent fever, are frequently amenable to treat-

ment if seen early and if treated very promptly. Otherwise they may prove
fatal from various causes.

One attack of malarial fever affords no immunity, but, on the contrary, it

is apt to predispose the subject to others. Secondary attacks may occur within

a few weeks or after an interval of years.

The number of individual paroxysms that the same person may have at

varying intervals while in a badly- infected district is sometimes extraordinary.

Parke* states that among the Europeans who crossed the continent of Africa

on the Emin Pasha Relief Expedition the average number of separate attacks

was one hundred and fifty for each man in a period of three years, during
which time they marchetl five thousand miles.

Diagrnosis.—The diagnosis of malarial fevers is easy when the attack is

simple and typical, and when the patient can furnish a clear history of

exposure or of previous attacks. It is far more common to mistake other

diseases for ague than to err in the opposite manner.

Simple intermittent fever is readily distinguished from remittent fever by
the use of the thermometer, which in the latter demonstrates a continuance of

the fever in the interval between two paroxysms. There are usually other

symptoms besides the temperature that persist during the interval in remittent

fever.

' My Personal Experieneea in Equatorial Africa, p. 483.
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In all doubtful cases the presence of an enlarged spleen and the effect of a

large dose of quinine will aid the diagnosis. The quinine can scarcely ever be

harmful, and its prompt employment often serves to clear away very obscure

symptoms.

Moreover, the blood should always be examined for the malarial plasmo-
dium. This is easily done by pricking the thoroughly cleansed finger and

drawing a minute drop of blood, which is to be flattened out into a very thin

layer by pressing it between a cover-glass and a microscope slide until the

corpuscles are only one layer deep. The slide is then placed under a high-

power lens (^ oil-immersion), when the germs, if present, may be detected

by careful search. Osier says that the crescentic forms may be detected with

a lower power, such as an ^inch objective.

The sudden occurrence of a severe chill and rigors lasting three-quarters of

an hour, followed by a sharp, brief fever, the temperature reaching 105° or

more within a few hours, is very suggestive of malarial fever. In but few

other affections attended by an initial chill is the latter so protracted and

severe. It is exceptional in any other disease for the temperature to reach

such an elevation so suddenly and to promptly subside again to the normal.

Pneumonia may be ushered in by a severe chill and rapid rise of tempera-

ture, but the subsequent course of the disease, the development of physical

signs in the chest, the sputum, and the continuance of the fever will soon con-

firm a doubtful diagnosis. «

Deep-seated suppuration, producing sudden general septic infection, may
be mistaken for malarial fever. In such cases a searching physical examina-

tion, with a careful history of the case, the absence of splenic enlargement,

and the lack of regularity in the recurrence of chills, fever, and perspiration,

will aid in eliminating malarial fever from the diagnosis.

Pulmonary phthisis is occasionally mistaken for ague when there is sup-

puration with recurring chill, hectic fever, and perspiration. In such cases

the correct diagnosis can be made upon a thorough physical examination of

the chest, the detection of tubercle bacilli in the sputum, the normal spleen,

and the negative effect of quinine upon the hectic.

Catheterization, or the passage of a sound, occasionally produces a paroxysm

resembling that of ague.

Prognosis.—The prognosis of uncomplicated intermittent fever is most

favorable for speedy recovery under proper treatment, but it should always be

remembered that in a region where malignant types of the disease sometimes

occur a simple unchecked intermittent fever may rapidly merge into a most

pernicious form with fatal issue.

Prophylaxis.—To some extent malarial fevers may be restricted by drain-

ing and filling in marshes and improving the general sanitary condition of a

locality.

Favorable influence has been attributed to the eucalyptus tree {Eucalyptus

globulus) planted along the edge of marshes. These trees grow rapidly and

absorb a considerable amount of moisture, thereby drying the marsh
;
and
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closely-planted trees, like high fences, prevent the dissemination of the heavy
malarial poison in the atmosphere to a very limited degree. Exjxjriments on

a large scale, as made by the French in Africa and the Italians near Rome,

have, however, failed to demonstrate any special preventive influence from

the eucalyptus.

Proper attention to the general health is important. Many persons living

in a malarial region who have had the fever find that when they allow them-

selves to become constipated for two or three days they are apt to precipitate

an attack of the ague.

Excesses in eating or drinking, mental strain, over-fatigue, and exposure
should be strenuously avoided. Persons are far more liable to acquire

malarial fever if exposed to the miasm while fasting than after eating.

Persons living on the upper floors of buildings in a malarial region are less

likely to have ague than those who occupy the ground-floor or basement. The

susceptibility to the miasm is greater after sunset, at night, and in the early

morning than in broad day. Sleeping out of doors should be especially

avoided. By proper attention to these facts many persons can avoid exposure
while residing in an infected locality.

Those who are obliged to live in malarial regions do well to take quinine

in daily moderate doses—three or four grains twice a day
—and arsenic is also

of value as a prophylactic. Fowler's solution, in doses of four to six minims

well diluted, may be taken three times a day^after meals. The quinine should

be taken only in the season when ague is active, for, if too long continued,

the system after a time becomes accustomed to it, and very large doses are

required to obtain any effect in an emergency.

Care should be exercised to maintain the general health by proper regula-

tion of the diet, bathing, clothing, exercise, etc., and it is imjwrtant to avoid

constipation.

Treatment.—The chief indications for treatment are to prevent the return

of the paroxysm, to restore the blood to a normal condition, and to re-estab-

lish the functions of the congested viscera.

The urgency with which treatment must be employed in the various

malarial fevers will depend upon the severity of the case. Fortunately, in

the salts of quinine we possess a specific for malarial fever, and in very mild

cases of intermittent fever no treatment is required beyond a few grains of

that remedy. In severer agues, however, prompt and energetic action is

imj>erative in order to save life, for it may result in the rescue of appar-

ently moribund cases of the worst forms of pernicious malarial fever.

TrecUment of the Chill.—When a paroxysm of ague is ex|)ected, the patient

should go to betl and keep warm. As the chill approaches a diffusible stimu-

lant, such as aromatic spirits of ammonia, with fifteen or twenty drops of

chloroform, may be given with some siniple hot drink. Hot-water bottles

should Ixj placed at the feet. Warm blankets are needed. An opiate, such

as Dover's powder, is oflen beneficial. This treatment is sometimes successful

in aborting the chill, and it may lessen the severity of the entire paroxysm.
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Treatment of the Fever.—In the hot stage the covering should be lessened

and the patient may be sponged with cold alcohol and water in equal parts.

Cooling draughts of carbonic-acid water, Vichy, or lemonade may be given.

Except for the administration of quinine, describe below, the temperature

rarely requires any more active treatment, as its duration is brief in any
event. During the sweating stage the patient is made more comfortable

by having the perspiration wiped away with warm cloths as fast as it

forms.

The Administratiox of Quinine in Malarial Fevers.—The dos-

age and method of administering quinine must vary somewhat with the con-

dition of the patient, the severity of the attack, and the quantity which the

patient may be accustomed to take. Some persons are put in a state of most

uncomfortable cinchonism by a dose of five grains, while others are not dis-

agreeably affected by thirty.

Small doses of quinine are often efficacious in those persons in whom cin-

chonism is readily produced, whereas larger doses are commonly needed by
those in whom toleration is much greater. In very mild cases five or ten

grains given some hours before a paroxysm will avert it, but in the severer

types forty, fifty, and in very malignant types even one hundred, grains must

be given within a few hours.

Quinine acts most promptly when administered in solution, but the taste

is so bitter, lingering, and difficult to disguise, often causing vomiting, that it

is generally preferable to give the drug in powder, in a wafer, in black coffee,

or in a soft gelatin capsule. Pills are apt to become hard and insoluble.

When not given in solution quinine is rendered more soluble and assimilable

by prescribing ten or fifteen minims of dilute hydrochloric acid to follow

each dose. Young children refuse the bitter solutions of quinine, and they

cannot swallow pills or capsules: in such cases the drug maybe given in

solution or suppository by the rectum, or it may be rubbed into the abdom-

inal wall as an oleate or ointment. In this way the constitutional effects are

usually obtainable.

Some clinicians give quinine at stated intervals without regard to the par-

oxysms, aiming merely to administer a certain dose within twenty-four hours
;

and in very mild cases this will accomplish the desired result, but in the

majority of instances it is better to prescribe one or two large doses, carefully

timed to meet the paroxysm, so that one dose shall not be eliminated before

the next exerts its influence. Thirty to forty grains given four to five hours

before the paroxysm in a very severe case will accomplish far more than if the

same amount be distributed throughout the day, for it is quickly eliminated

from the system.

It is sometimes desirable to precede the quinine by a purgative dose of

calomel, for the bowels are apt to be constipated, the tongue coated, and the

patient more or less
" bilious

;

" but it is not advisable ever to delay the

administration of the quinine on this account. In severe eases of the per-

nicious form it is highly injurious to weaken the patient by purgation, and it
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is a mistake to drive the quinine out of the alimentary canal by calomel before

it has had time for complete absorption.

It is of no use whatever to give quinine during a paroxysm of simple
intermittent fever, for it requires so long a time for its complete influence

iipon the system to be established that the paroxysm is over before it can be

absorbed. In fact, it is very often vomited when taken during the seizure. It

is from four to six hours after the administration of quinine before its maxi-

mum effect is attained. In quotidian fever quinine should be given eight

hours before the expected chill, because the real onset is two hours before the

chill. In tertiary fever it should be given twelve hours before, and in quartan

fever fifteen or eighteen hours before, and repeated. A fifteen-grain dose of

quinine given only two hours before or given during a paroxysm does not

affect it, but given at the close of one paroxysm it aborts the next paroxysm
either wholly or in part. It may have to be continued in this manner for

four or five days before the fever entirely ceases, and quinine should be

taken in smaller doses for a week or two thereafter.

The effect of quinine in intermittent fever is to prevent a second paroxysm

only in a certain number of milder cases. In other cases it either postpones

the next paroxysm, or, without postponing it, renders it much milder than it

presumably would have been, causing the chill to be abbreviated or omitted.

A third paroxysm is usually prevented by the quinine.

Many believe that opium acts as an adjuvant to quinine in controlling

malarial paroxysms. Schauffler recommends the bromide of potassium in

doses of forty to eighty grains to relieve cinchonism and quiet the nerves.

In certain patients quinine posse&ses but little influence over the fever.

This maybe due to some idiosyncrasy or to the fact that the system from

long-continued use of the remedy has become inured to it. Warburg's tinc-

ture and arsenic may then be of service. The former is a compound remedy
which has been long used in India and elsewhere. Besides preparations of

cinchona, the original formula contained chiefly aloes, rhubarb, opium, and

camphor. A modified Warburg's tincture is prepared by omitting the aloes

and some of the minor ingredients. This remetly has a very disagreeable

taste, and, since the dose is fsss in water, it is apt to prove nauseating. It

maybe given by the rectum, where it is usually well borne, or in pill form

after evaporation, but the latter method is not so efficacious. Warburg's tinc-

ture sometimes succeeds in breaking up obstinate malarial fevers when quinine

has failed. It is of more use in the severer forms of ague than in simple

intermittent fever, and quinine may be given in combination with it. Besides

controlling the fever, it has to some extent a sudorific action.

Arsenic is administered as ai'senious acid, one-thirtieth of a grain thrice

daily, in pill or in the form of Fowler's solution, liquor potassii arsenitis, four

to six minims thrice daily, after meals, well diluted. It is often useful to

combine this drug with iron on account of the antemia, which is more or

less marked. Neither Warburg's tincture nor arsenic have any effect upon
a paroxysm already begun.
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Many attempts have been made to find substitutes for quinine for use in

those cases in which it is not well tolerated. Other preparations of cinchona,

such as quinidina, chinoidina, cinchonidina, have all been used. Salicin in

doses of a drachm in twenty-four hours, strychnine and nux vomica, ammo-
nium chloride and eucalyptol, with a long list of other remedies, have been

faithfully tested for antiperiodic action, but none of them can really replace

quinine.

n. Remittent Malarial Feveb.

This fever, from the prominence of the gastro-intestinal symptoms, is often

called bilious remittent fever or gastric fever. This type of ague is charac-

terized by the same symptoms that occur in intermittent fever, but the tem-

perature continues elevated through the interval. It is supposed to be due to

a greater intensity of action or of concentration of the miasm, or to a greater

susceptibility on the part of the patient.

Morbid Anatomy.—In fatal cases of remittent fever the characteristic

lesions are a deep pigmentation of the spleen, liver, and brain, and the pres-

ence in the blood of free altered blood-pigment
—a condition known as melan-

semia. Organs having deposits of such pigment are said to be in a state of

melanosis. The pigment occurs in granules. It is found in remittent fever,

in pernicious malarial fevers, and occasionally in protracted intermittent fever

and malarial cachexia.

The pigment in melansemia fbrms Prussian blue when tested with the

ferrocyanide of potassium ;
hence the iron which it contains does not all exist

as an organic compound. The extent of discoloration of the different organs

affected varies with time. In recent cases they are slightly darker than

normal, but in protracted cases they are deeply bronzed or of a grayish or

bluish-black color.

The spleen is at first hypersemic, soft, and swollen, but as the paroxysms
return it fails to contract in the interval, and it gradually becomes perma-

nently hypertrophied and firm, instead of remaining soft. There is hyper-

plasia of the connective-tissue elements of the organ. The pigment is found

deposited within the lymphoid splenic cells in granular masses. It is also

found around and in the walls of the veins.

The liver is enlarged, but in old cases it may be atrophic (Flint). It is

often hypcrsemic, and is strongly pigmented. It is commonly called the
" bronze liver." Pigment is found in granular masses both in and between

the lobules, in the vessels, and vessel-walls.

The marrow of the long bones is similarly pigmented. The granules are

found in the lymphoid cells, around and within the blood-vessels.

The gray matter of the brain is dark gray or almost black. In severe cases

the white matter is also pigmented, and it exhibits minute haemorrhages, which

are thought to be produced by emboli of small masses of pigment which enter

the capillaries and occlude them. In the brain, as elsewhere, the pigment is

found in the walls and outside of the blood-vessels.
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Other vascular organs, such as the pancreas, thyroid gland, kidneys, the

mucous membranes, lymphatic glands, and the skin, are more or less pig-

mented. There may be ecchymoses in the mucous membranes of the ali-

mentary canal.

Symptomatologry.—This variety of fever is apt to begin with a more pro-

nounced paroxysm than occurs in intermittent fever, although the cold stage

may be more brief. Sometimes, however, there are prodromata, such as may

precede any febrile disease, or there may first be one or two mild intermit-

tent paroxysms.
When the paroxysm commences there is a good deal of nausea and emesis,

which continue. Often large quantities of bile are vomited. There are ten-

derness over the epigastrium and splenic area and loose watery diarrhoea. Not

infrequently there is jaundice." The temperature is high, often rising to 106°

F. or higher. The second stage of febrile exacerbation often lasts for a longer

period than in intermittent fever, and it may not subside before twelve or even

twenty-four hours. (See Fig. 27.) In milder cases the temperature falls in
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may correspond to any type, quotidian, tertian, etc. After about a week of

severe fever the pyrexia gradually subsides, and in another week or two it dis-

appears and the patient recovers. The fever may subside by becoming con-

tinuous and slowly decreasing, or it is not uncommon for it to pass into a dis-

tinct intermittent type and end in that manner. The remission usually com-

mences between midnight and the early morning. Occasionally the disease

ends by crisis.

Duration.—The duration of the disease can be curtailed by treatment. It

may last anywhere from three or four days to three weeks, or it is still further

protracted, and the patient may pass into the typhoid state. As a rule, remit-

tent fever is more grave than intermittent ague.

Complications.—Remittent fever may occur in connection with many
other diseases or be complicated by them. Among the more frequent compli-
cations are to be mentioned acute nephritis, dysentery, and lobar pneumonia.

Diagnosis.—Remittent fever is liable to be confounded with typhoid fever

and with certain cases of yellow fever occurring at the commencement of an

epidemic. Since this is also true of the pernicious type of ague, the diagnosis

will be considered in connection with that disease.
(
Vide infra.)

Prognosis.—The prognosis for simple remittent fever is favorable. In

this type of malarial fever there is more danger than in intermittent fever of

sequelae, such as extreme anaemia,
"
ague cake," and dropsy. The disease is

much more severe in hot climates than in temperate regions.

Treatment.—The treatment involves the early production of cinchonism

as in the intermittent type. Large doses of quinine, twenty to thirty grains,

should be given every three or four hours until there are ringing in the ears

and throbbing of the temples. It is not necessary to await the termination of

the paroxysm, but the quinine should be begun at once, for it is the prolonged

hot stage which especially demands attention. As a rule, severe purgation oi

any depleting measures should be avoided. In certain cases, however, when

the bowels are very constipated, the tongue thickly coated, and the urine

diminished and overloaded with solids, a dose of calomel or of blue mass

is indicated. Care must be taken not to hurry off the quinine by purgation ;

and, if the quinine has just been given, the bowels can be moved by a stimu-

lating enema of half an ounce of turpentine and an ounce of castor oil in a

pint of warm soapsuds.

If, on the other hand, severe diarrhoea or depressing emesis exist, such

symptoms should be controlled by an opiate, and poultices or hot turpentine

stupes placed upon the abdomen. When the kidneys are congested, mild

saline diuretics, such as potassium citrate or bitartrate, may be given with

refrigerant or effervescing drinks, such as Vichy, acid lemonade, carbonic-acid

water, etc.

m. Pernicious Intermittent Fever.

Pernicious intermittent fever is also called malignant, irritative, and conges-

tive intermittent fever or congestive chills. As the name implies, it is a very
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severe tyjie of ague. In the late Civil War in the United States this type of

fever constituted nearly 24 per cent, of the mortality from disease. It is a

relatively uncommon form of malarial fever, but it appears from time to time

in tropical countries, and in the United States in the South and We-st.

Tiie disease may commence in a malignant manner and be fatal at once, or

it may be ushered in by one or more paroxysms of ordinary severity. When
one paroxysm grows very severe, the following one is frequently fatal. The

pernicious type soon becomes manifest through one or more of the following

features : deepening coma, delirium, violent vomiting and purging with blood

and mucus in the stools, intense weakness, hsematuria with haemorrhage from

various mucous surfaces, and collapse.

The prominence of certain of these symptoms in pernicious malarial fever

makes it convenient to subdivide the disease into several varieties, which will

be briefly described under the following heads :

I. Bilious intermittent fever, in which the gastro-intestinal irritation with

vomiting of bile is the most striking symptom ;

II. The hsematuric or hsemorrhagic variety, with bloody urine and haem-

orrhages from mucous surfaces
;

III. The asthenic form, with great prostration and feeble circulation
;

IV. The algid form, resembling the algid stage of Asiatic cholera
;

V. The comatose variety, with sudden and profound unconsciousness.

Symptomatolog-y.—I. Bilious Intermiitent Fever may attack the

patient very suddenly, the first symptom being a severe chill and vomiting, or

it may be preceded by dyspeptic symptoms, constipation, flatulence, a coated

tongue, and offensive breath, with muscular pains. In patients who have had

several attacks, often one of the first symptoms noticed is an extreme irrita-

bility of temper with great mental and bodily restlessness. There is frontal

headache, the muscular pains increase, and the entire body aches. The pains

are mostly in the loins and knees, and sometimes they begin quite suddenly, as

though the muscles had been pounded. These pains are occasionally so severe

as to require morphine for their relief. There are often cramps in the muscles

of the calves. The pulse is rapid and the heart-action irritable. Pallor is

8ucceede<l by congestion of the face and injection of the eyes, which acquire a

typical staring, glistening appearance. The temperature rises to 105° or 106.5°

F., or even higher. The vomiting begins early and continues. Large quan-
tities of bile may be ejected. Pressure over the stomach and liver is painful.

The prostration is very great and there is rapid emaciation.

In severe cases there is a sense of fulness or constriction in the chest, and

neuralgic pains may be felt in the larger nerves, as the sciatic, median, or

anterior crural. The spleen becomes greatly enlarged, and the splenic region

may be more or less tender. Tliere are increasing ansemia, and decided consti-

pation from lack of jwwer in the muscular coat of the intestine. The urine

becomes dark, of high spe<'ific gravity, is loaded with urates and phosphates,

and may contain blood or bile-pigment. In some cases rapidly-deepening

jaundice is a prominent symptom, coming on within five or six hours.
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In certain cases of bilious intermittent fever, as in the simple form, the

chill and sweating are absent, the recurrent fever being the main symptom.
In other cases the chill and fever are present, but the third stage, that of

sweating, is omitted.

In an intestinal variety there are frequent diarrhoea! stools, with flatulence,

tormina, and abdominal distension and tenderness, especially over the stomach

and liver. The stools contain large quantities of mucus, and at times they

become so copious and watery as to suggest choleraic discharges, or they con-

tain blood and mucus, as in dysentery.

II. The H^maturic Type.—The haematuric or haemorrhagic form is

always very serious. The paroxysm commences with a prolonged chill and

rigors, and the temperature rises rapidly. In the second stage blood-disks

and blood-pigment appear in the urine, which is diminished in quantity and

contains more or less albumin with granular and bloody casts. The patient

appears very ill and is restless and anxious. Soon a condition of general pur-

pura develops : there are ecchymoses into the skin, and there are epistaxis,

haemorrhage from the raoiith, stomach, rectum, or vagina. The skin becomes

more and more yellow, or even of a bronze hue. Suppression of urine is apt

to occur, and then the toxic condition of uraemia is added to the existing

blood-poisoning. The emesis continues : there are violent headache, delirium,

and finally deepening coma, with Cheyne-Stokes respiration, a rapidly failing

heart-action, pulmonary oedema, and death. These haemorrhagic symptoms

may occur in either pernicious intermittent or remittent fever. In less severe

cases the mind remains clear throughout. When delirium or coma ensues the

case becomes very critical. Death is not caused by excessive haemorrhage, but

by toxaemia or asthenia. There is intense congestion of viscera, and the

haemorrhages are believed to be occasioned by a combination of altered blood-

composition, impaired nutrition of the capillary walls, and changes in the

local vascular pressure in the various congested organs (Bemiss). The haem-

orrhages usually bear a direct relation to the intensity of the chill, which

favors internal congestion.

III. The Asthenic Type.—In this variety there are irregular neu-

rotic symptoms, restlessness, and great weakness. The circulation becomes

extremely feeble and the cardiac sounds are scarcely audible. The pulse is

reduced to a mere thread and is intermittent. In other cases exhausting

perspiration is a very prominent feature, which continues into the remis-

sion.

IV. The Algid Type.—The algid form of pernicious malarial fever sug-

gests the algid stage of cholera, and is very fatal. There are the same prostra-

tion and collapse, with cold extremities, cramps, cyanosis, dilated pupils,

feeble, husky voice, shallow respiration, vomiting, purging, and great thirst.

There are often very profuse perspiration and offensive fluid alvine evacua-

tions. The pulse is very feeble and irregular. The internal temperature is

very high. The intellect remains clear.

In some cases the disease resembles yellow fever, and there are profound
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jaundice, serious neurotic symptoms, and severe emesis. The brain and cord

are usually found anaemic, dry, and firm (Hertz).

V. The Comatose Type.—The comat<:)se variety is rare, excepting in

hot climates and where the miasm is greatly concentrated. The patient is

early overwhelmed with profound coma, from which it is impossible to arouse

him. He may die suddenly in collapse. The coma is not necessarily due to

cerebral congestion (Bemiss), although the brain and meninges may both be

congested, but to general toxaemia. The surface of the body is hot
;

there

are elevated temperature and pulse-rate ;
and stertorous breathing and jaun-

dice may be present.

This variety of pernicious fever develops especially in persons who reside

in regions where ague abounds, and who have neglected proper treatment in

repeated attacks. It may be associated with one of the other graver forms.

In the United States the congestive varieties of pernicious ague are much
more common than the comatose. Should the patient survive the first attack

of coma, the second is usually fatal, but third attacks sometimes occur.

In some cases, instead of coma, there is sudden, violent delirium, with

cephalalgia, congestion of the face, staring eyes, and great excitement. At the

autopsy there are found more or less hypersemia and oedema of the brain.

Complications.—Complications of infrequent occurrence, but which have

been from time to time noted in connection with the pernicious types of

malarial fevers, are hemianopsia, transient amblyopia, optic neuritis, and

haemorrhages (Sulzer), muscular contractures and choreic or ataxic movements,
convulsions (in children), local anaesthesia, transient cortical paralyses, such as

aphasia with hemiplegia, spinal congestion, etc.

It has been suggested, although there is as yet no proof, that some of the

neurotic symptoms and lesions may be due to embolic plugging of small

arterioles by the plasraodium or by pigment-granules. In a case of per-

nicious malarial fever with bulbar paralysis Marchiafava found the Plasmo-
dium in the nuclei of the facial and hypoglossal nerves, with necrosis of their

cells.

Periodical delirium has exceptionally been noted. In some patients there

is a decided tendency to syncope, while others pass into a condition of "sus-

l)ended animation," in which the radial pulse and respiratory movements

almost disappear, and the cardiac sounds are so inaudible that the patient

seems almost dead.

Asthma sometimes occurs, or there may be severe and sudden localized

pulmonary congestion, with signs of consolidation, and sometimes rusty spu-
tum and dyspnoea resembling pneumonia, but disappearing under the use of

quinine.

Sequelae.—Repeated attacks of the severer forms of malarial fever leave

the patient in a weakene<l and very irritable condition. There may be paral-

ysis, dropsy, extreme anaemia, or the malarial cachexia. {Vide infra.)

Diagrnosis.—The different varieties of pernicious malarial fever at times

resemble the following diseases, from which they are to be diagnosed : typhoid
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fever
; yellow fever

;
cholera

;
ulcerative endocarditis

; pyaemia and septicaemia ;

uraemia and meningitis.

Typhoid Fevei-.—Simple remittent and pernicious malarial fever are dis-

tinguished from typhoid fever by the absence of the rose-colored rash, epistaxis,

tympanites, and pea-soup evacuations which so frequently occur in the latter

disease. Moreover, in typhoid fever the invasion is slower, and usually with-

out distinct chill
;
the fever is more continuously high after reaching a maxi-

mum than in remittent fever
;
and the delirium, carphalogia, subsultus, and

other neurotic or ataxic symptoms are more pronounced. The tongue in

typhoid fever is red and small at first, afterward brown and dry. In malarial

fevers it is large and more heavily coated. In severe malarial fevers there is

often a history of one or more previous paroxysms and of exposure to infec-

tion, and the gastric symptoms are more pronounced at the onset. There is

also a tendency to become jaundiced which is absent in typhoid fever, and the

skin is sallow at the commencement of the disease. The symptoms of gastric

irritation appear earlier, and are more pronounced, than in typhoid fever. The
face during the paroxysm is more flushed, the eyes are congested, and the ex-

pression is more animated than in typhoid fever.

The detection of typhoid bacilli in the stools would render the diagnosis cer-

tain, but their demonstration is difficult.

Yelloio Fever.—In remittent fever typical black vomit never occurs, as it

may in yellow fever; the pulse is more firm
;
the temperature is higher; and

the influence of quinine and the subsequent course of the disease are to be

noted. The icteric form of pernicious ague affects those who have been long
resident in an ague district, but yellow fever selects particularly the recent

arrivals. The jaundice appears later in the course of yellow fever. In per-

nicious ague free pigment should be sought in the blood. Yellow fever is apt

to be more quickly fatal.

Cholera.—The algid form of pernicious ague is to be distinguished from

cholera by the free pigment in the blood, and the fact that the copious watery
evacuations are often preceded by bloody stools, which is not the case in

cholera. In cholera there is the presence of an epidemic and the history

of infection.

Ulcerative Endocarditis and Pyaemia .
—Remittent and pernicious malarial

fever may resemble acute ulcerative endocarditis or pyaemia and septicaemia.

In the former the physical examination of the heart and the presence of embolic

infarctions will aid in establishing the diagnosis, and in the latter the diagnosis

can be made by the exclusion of a source of septic infection and by the greater

regularity of the paroxysms occurring in pernicious fever.

Uraemia and Meningitis.
—The comatose form of pernicious fever must be

distinguished from uraemia and meningitis. The presence of free pigment-

granules in the blood and the enlarged spleen are to be noted, with a history

of previous malarial paroxysms. In meningitis the case is of longer duration

before coma appears; it is preceded by photophobia and delirium, and the

temperature is lower than in comatose ague.
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Mortality.—In the rural parts of the Southern Atlantic States the num-
ber of fatal (!ases of malarial fevers is 70.6 in every 1000 deaths. In cities

the number is 11.5 (Johnston).

Treatment.—The treatment of pernicious malarial fevers demands the

utmost care and promptness. Quinine must be given at once by hypodermic

injection in doses of fifteen grains in distilled water, using a soluble salt, such as

the tannate, hydrochlorate, or hydrobromate, combined with a grain of sodium

chloride (Bocelli). The sulphate and bisulphate, which are the preparations

most frequently employed when quinine is given by the mouth, are not

adapted for hypodermic use on account of the difficulty of dissolving them

in a small bulk of water without the use of acids, and the consequent liabil-

ity to abscesses at the site of injection. Free stimulation by the mouth, rec-

tum, or subcutaneously must be employed. Everything depends upon tid-

ing the patient over a present paroxysm and preventing the recurrence of a

second, which is so apt to be fatal. The patient must be kept absolutely

quiet. Opium in full doses, given early, is often serviceable. Morphine and

atropine may be given with whiskey or brandy, and diffusible heart stimulants,

such as chloroform or ammonia, are required when there is any evidence of

enfeebled circulation. Hypodermic injections of strychnine are also service-

able. Warm alcoholic stimulants should be given by the rectum.

Hot bottles should be applied to the surface for the collapse, while vigor-

ous rectal and hypodermic stimulation is maintained. By stimulating and

nourishing such cases even the worst of them are rendered not necessarily

fatal, and everything depends upon careful attention to all the details of the

treatment. In the violently congestive type, with delirium and a full pulse,

venesection has been employed ;
but it is of doubtful efficacy, for the patient

is soon in greater need of stimulation than depletion. Saline laxatives, cold

sponging, cold applications to the head, and sedatives, especially opium, are

indicated for this type of fever.

Vomiting and purging must be controlled by opium. Warburg's tincture

may be given in the intermission or remission, but cinchonism must be steadily

maintained. Patients have become both blind and deaf under the excessive

use of quinine in these cases, but fortunately such results are almost invari-

ably temporary accidents, and the patient's life depends upon the prevention

of another paroxysm through the agency of this invaluable specific.

In the htemorrhagic form the vomiting may be controlled by morphine,

and very mild diuretics and diaphoretics are serviceable. Ergot and turpen-

tine have been given with the idea of checking the haemorrhages, but such

remedies are of very doubtful efficacy.

With signs of improvement the patient's strength must be supported by a

nourishing and concentrated fluid diet and nutrient enemata. BtH>f jin'ce,

beef i)epton()i<ls, egg-albumin in sherry, and milk should be given in small

quantities re|)eated every hour or two. As convalescence advances, tonics,

such as simple bitters, iron, quinine, and hypophosphites, will be required to

build up the impoverished bhxKl and restore the greatly reduced system.
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IV. Pernicious Remittent Fever.

This type corresponds so nearly with pernicious intermittent fever, except-

ing in regard to the temperature-curve, that a separate description is super-

fluous. The fever is sometimes called African fever, jungle fever, etc.

None of the severe types of ague correspond as closely in regard to the

time and duration of the paroxysms as do the simple forms of paludal

fever, and it is therefore less easy to separate them with distinctness. When
death occurs early in the disease it is difficult to ascertain whether the type

were intermittent or remittent.

V. Typho-malarial Fever.

The name typho-malarial fever must not imply a specific disease, but rather

a combination or coexistence of the two diseases, typhoid fever and malarial

fever, in the same individual. It is at best a misleading term, and ought to

be abandoned. Nevertheless, the name has entered medical literature exten-

sively, and it is still in common use in a large section of this country.

Typho-malarial fever should not be confounded with the "
typhoid condi-

tion
" which may supervene in protracted and severe remittent fever.

Etiology.—Typho-malarial fever may occur in malarious regions where

men are crowded in camps or prisons under bad hygienic conditions and with

a water-supply contaminated with sewage. For this reason it is sometimes

called "
camp fever." In the United States this fever occurs chiefly in the

autumn and in the Southern Atlantic and Gulf States. To produce the fever

there mu.st be a double infection with the typhoid bacillus and the malarial

Plasmodium. Unfortunately, positive evidence that these two germs c^n co-

exist in the same individual has not yet been obtained, since the natural his-

tory of both germs has been studied for only a brief decade. Autopsies, too,

are infrequent, for many of the patients recover, and hence the description of

the double disease is based solely upon clinical features. In 1888, Johnston*

published an exhaustive paper containing researches on the question of the

separate existence of a ty})ho-malarial fever. The paper was based upon
answers received from three hundred and fifty physicians living along the

Atlantic and Gulf coasts of the United States and in other malarial regions,

and their belief Avas about evenly divided as to the existence and non-existence

of the disease in question as an independent fever.

Accumulating evidence is very convincing that the majority of cases

reported as typho-malarial fever are simply modified or irregular forms of

typhoid fever, without any malarial admixture. Whatever view is taken,

however, of the etiology of so-called typho-malarial fever, it is an undoubted

fact that in a malarious region a number of cases occur from time to time

which present, from a clinical standpoint, the features of both diseases in

combination. These symptoms are as follows :

Symptomatology.—The onset is often more abrupt than in typhoid fever.

There are one or more severe chills, and the temperature rises suddenly, and
^ Transact. Assoc. Am. Physicians, vol. iii., 1888, p. 20, et seq.
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not gradually as in enteric fever. As in typhoid fever, there are frontal head-

ache, epistaxis, sometimes a rose-colored eruption of maculae upon the abdomen

and lower chest or back, tympanites, low muttering delirium, subsultus, diar-

rhoea. If the disease commences with the typical temperature of typhoid

fever, rising slowly during the first week and maintaining a fairly uniform

maximum for the next week or ten days, it is soon broken by decided remis-

sions of from two to four degrees which recur at regular intervals. If the

malarial type predominate, there may be decided chills, with a maximum

temperature of 106.5° F. and sweating, and the remissions are very marked.

The spleen is much more enlarged than, it often is in enteric fever, and

there is more severe gastro-intestinal disturbance, with vomiting of bile,

jaundice, and hepatic congestion. There frequently are severe pains in the

back and extremities. As a rule, the typhoid symptoms predominate in

other respects than the invasion and the temperature, but, contrary to expecta-

tion, the supposed union of the two diseases does not ap[)ear to be as fatal as

enteric fever occurring uncomplicated. According to Woodward, it is less fatal

in the proportion of about 1 to 4.

Treatment.^—The treatment is a combination of the treatment employed
in both diseases. Quinine must be given as in remittent fever. If the fever

be high, cold sponge-baths, or if the patient be sufficiently robust cold tub-baths,

may be given, with a fluid diet and stimulants. The stools must be carefully

disinfected, and complications are to be met as in the case of simple typhoid

fever. For further details the reader is referred to the article upon Typhoid
Fever.

VI. Malarial Cachexia, or " Chronic Malaria."

This condition may occur as a result of repeated attacks of intermittent or

of remittent fever, or it may originate in persons living in a malarious locality

who have never had the paroxysmal fever in any form. It is more apt to

occur among the older residents of an ague region than among nev/-comers.

The condition is quite typical. The face is pale, and the skin has a muddy or

yellowish hue. There may be slight jaundice. There is decided anaemia,

with attendant disordered digestion. The spleen is melanotic and enlarged,

and may be distinctly felt by abdominal palpation. It may even extend as

far as the umbilicus. The tongue is large, pale, flabby, and covered with

a thick white coating, giving a bad taste and a bad breath. The thin margins
are often indented by the teeth. There is more or less gastric indigestion,

and the bowels are sometimes constipated or sometimes diarrhoea exists. The

circulation is inactive, and the hands and feet are cold. There are dulness,

more or less mental depression, and lassitude.

In bad cases there may be dropsy or general anasarca, or a scorbutic con-

dition may develop, with epistaxis, ecchymoses, etc. The temperature is not

infrequently subnormal or there may be slight fever of an irr^ular type.

The liver may be enlai^ed and melanotic, like the spleen.
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In obscure cases the detection of the crescentic forms of the malarial germ
and of flagellse in the blood is of great value in diagnosis (Osier).

Secondary diseases, such as dysentery or tuberculosis, may attack cachectic

patients, in whom they are very apt to become fatal. While remaining in a

malarious region the cachectic are always more or less liable to have a sudden

seizure of ague in a pernicious form.

Treatment.—The condition of malarial cachexia requires tonic and

hygienic treatment. Such cases are quite anaemic, and iron, arsenic, and

cod-liver oil are indicated. There may be constipation, which should be

relieved by regulation of the diet and laxatives. Cascara or a pill of aloin

gr. -jlg^,
belladonna gr. -^, and podophyllin gr. ^, may be given at night

for the constipation, and an occasional ten-grain dose of calomel is beneficial.

Many cachetic patients make very slow progress while remaining in a malarial

district, but improve as soon as they begin to travel, and in very obstinate cases

change of locality is the only measure that is effectual in producing a cure.

The spleen is often greatly enlarged, and for this condition ergot is some-

times given internally, and the ointment of the biniodide of mercury or a

belladonna plaster may be applied locally. General tonic treatment seems to

be more efficacious than any local treatment designed to reduce the size of the

spleen.

Vol. I.—28



CHOLERA.
By W. GILMAN THOMPSON.

Definition.—Cholera is an acute infectious disease, occurring both enderai-

cally and as an epidemic, and characterized by violent vomiting, purging with

serous stools, and by collapse. It is caused by a bacillus, and it has been

recently defined as a "
specific intestinal putrefaction, with the production of a

fipecific toxine."
^

Synonyms.—Cholera algida ;
Cholera Asiatica

;
Cholera maligna ;

Cholera

infectiosa
; Epidemic cholera.

" Cholerine
"

is a misleading name which is applied either to very mild

cases of true cholera, in which the collapse and later typhoid symptoms are

absent, or the word is used to designate severe and often fatal cases of diar-

rhoea accompanying a cholera epidemic. The former usage is German, the

latter French.

Recent Epidemics.—Cholera originated in India, in which country alone

it is endemic. It has been definitely described since the tenth century, although

it was doubtless known long before. The invasion of India by various foreign

powers served to extend the limits of the disease, and to-day the enormous relig-

ious Eastern pilgrimages are the chief means of spreading the contagion. In

the sacred cities of Mecca and Medina, where these pilgrimages are made,

sanitation is quite unknown, and cholera frequently becomes epidemic. In

Mecca 150,000 sheep are annually slaughtered for ceremonial rites, and the

waste portions of the animals rot in the sun and favor the development of

fevers, dysentery, and cholera.

For centuries frequent epidemics of cholera have occurred in India, Persia,

Mesopotamia, Egypt, and in Russian provinces bordering on the Black and

Caspian Seas. The sacred city of Hundwar is the great focus from which

cholera radiates throughout India, and Alexandria is a focus for the propa-

gation of European epidemics.

In Bengal the habits of the natives in regard to bathing and washing their

utensils in filthy water, and storing water for a long time in unprotected tanks,

greatly favor the extension of cholera epidemics.

Cholera first ap|>eared in Euro})e in 1832, when there were 120,000 victims

in France. In the same year it was imported in an emigrant vessel to North

America, and the first case appeared at Quebec, whence it spread to New York

and elsewliere through the United States. In New York City 3500 died.

'

Report on Cholera in Europe and India, 1890, Edward O. Shakespeare, M. D., United States

Cholera Commissioner.

431



CHOLERA. 435

Eighteen years later the disease was again introduced—at New Orleans from

abroad. It extended rapidly, and in the ensuing year there were 5000 deaths

in New York. Five years later, in 1854, it again developed in that city, caus-

ing 2000 deaths. It last visited the United States as an epidemic in 1873.

It then occurred simultaneously at several remote localities where it had been

conveyed by immigrants. In the United States the epidemics of late years

have become gradually milder.

During the period between 1884 and 1887 cholera appeared at various

points in Europe, and finally reached Paris, but it was kept out of England

by improved sanitation. In 1883 another severe epidemic occurred in Egypt,

in which there were 50,000 deaths, and over 600 natives died daily in Cairo

alone (Parke). In 1886-87 an epidemic of cholera in Chili caused over

22,000 deaths. In 1890 epidemics of cholera occurred in Natal, Corea,

Japan, India, Italy, Spain, and Asiatic Turkey. In Abyssinia 4000 deaths

from cholera took place in a fortnight during September, 1890.

During the early summer of 1892 a severe cholera epidemic originated in

Meshed in Persia, and extended to Russia by way of the Trans-caucasus rail-

road. At the present time (August, 1892) it has invaded Nijni-Novgorod,

Moscow, and St. Petersburg, and has been carried to Hamburg and Havre.

The epidemic is also advancing along the borders of the Black Sea. Mean-

while many deaths from "cholerine" have occurred in the environs of

Paris.

Etiology.—Predisposing causes are privation, famine, debauchery, fatigue,

debilitating diseases, alcoholism, mental distress, eating decomposing meat or

spoiled fruit, drinking unwholesome water. These are merely the common

causes which favor the spread of any infectious or contagious disease, and

beyond this fact they have no s]iecial influence upon the spread of cholera,

except in the case of unwholesome food and water, which, in addition to dis-

ordering the digestion, may convey the cholera germs.

Cholera has never been known to spread more rapidly than the ordinary

rate of human travel by land or sea, and it is essentially a disease of densely

populated districts. It advances along the seacoast from town to town, fol-

lows the lines of traffic by land and along great rivers, and lingers in crowded

cities and encampments. The infectious principle is conveyed by ships, in

foul water, soiled clothing, filth of any kind, vehicles, baggage, etc. It has

been carried by a box of clothing from Europe to the Mississippi Valley. It

is possible that flies serve as carriers of some of the contagion, and it is there-

fore well to protect food from them and to keep them from access to

excrement.

Climate and Season.—It is now generally believed that cholera is not prop-

agated through the atmosphere, but to aid its extension the locality and season

must be favorable, for alterations in its intensity are effected by certain meteor-

ological changes. Its spread is not affected, however, by prevailing winds, as

it would be if the germ were borne through the atmosphere.

Cholera has been known to occur in all climates excepting the arctic, and
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at all seasons, but as a rule its progress is arrested completely by cold, while a

warm, moist season favors it. In a given locality an epidemic may cease with

the onset of winter, only to be revived in the spring.

Age and Sex.—The disease is of commonest occurrence between twenty-
five and fifty years of age. It may occur in childhood, and it is rare in

old age. Cholera attacks males somewhat more frequently than females.

Hace.—In India, Hindus and Mohammedans are more susceptible to

cholera than are Europeans, but this is no doubt due in great part to differ-

ences in hygienic surroundings rather than to race influence.

Social Position.—Cholera is essentially a filth disease, and is therefore com-

moner in the lower strata of society, among the very poor and ignorant. Its

chief victims are found in the slums and dirty tenements of the over-|x>p-

ulated quarters of large cities. Those wlio are convalescing from other diseases

are liable to be attacked by cholera. Thus at Helonan, near Cairo, in 1883,

9.34 per cent, of such cases were afflicted, but only 2.63 per cent, of the pre-

viously healthy were seized (Parke).

The agent which causes the disease is capable of very rapid increase," both

within the body and apart from it, and it is discharged from the body in the

stools. The evacuations of preliminary choleraic diarrhoea, as well as the cha-

racteristic serous stools, are highly infectious. The cholera bacillus undoubt-

edly enters the system through the medium of contaminated food and drink,

especially the latter.

The extension of cholera is so far controllable by proper drainage and san-

itation that if ideal hygienic measures could be realized, quarantine would be

unnecessary and the disease might be almost exterminated.

In Calcutta the spread of epidemics has been greatly diminished of late

years by a more copious supply of water to the city.

Physicians, nurses, and others in attendance upon cholera patients are not

especially liable to be attacked by the disease, provided that they are not over-

worked and that they take proper precautions. They are, however, by no

means exempt, and many cases are recorded where the disease has been trans-

mitted by direct contagion. Nurses are more apt to be attacked than physi-

cians, because they are constantly with the patients and have to remove the

evacuations. When patients, debilitated by other diseases, have been allowed

to remain in wards with cholera patients, inhaling the emanations from their

evacuations, they have been frequently attacked by the disease. Thase who

wash the soiled clothing of cholera patients are often seized, proving that

the disease can be conveyed by fomites. It has been communicated through
the medium of the mails.

The Cholera Bacillus.—Animals were at first thought to be immune to

cholera, but recent careful experiments upon dogs and guinea-pigs have proven
the contrary, and the disease has been demonstrated in them afi»r inoculation

(Pasteur).

Koch,' in 1884, was the first to describe a distinct bacillus associated with

' Berliner kliniaehe Wochaischrifl, March 31, 1884.
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cholera. In 1885 he announced that he could reproduce cholera in guinea-

pigs without making the inoculations directly into the intestine.

It is believed that, whether inhaled in the mouth or swallowed with food

or drink, the germ must always first reach

the intestine by way of the stomach before

becoming active, and that the alkaline intes-
/ JI / I i

tinal contents constitute its most favorable \i ///^'''ct n'-'i.AjT i

habitat. It is found most abundantly in the i

^^ ^/,' <^ ,-/''' jl
>^ /^. 'tt)

ileum, on its surface, and within the tubules '1^/. '-"> . i lil^i f

of the mucous glands. The bacillus which

was discovered by Koch in the stools

cholera patients presents the following

racteristics : It is from one-half to two-t

the size of the tubercle bacillus, but thicker

and somewhat curved, resembling a crescent,

comma, or half circle, or a double curve like .

^,
„

/
vyx .

an S. (See Fig. 28). When freshly obtained / // J 1^

from the stools the lena-th of the bacillus ^ u ^ tj .n* r r^u ^ ,ir i,^o Comma-shaped Bacillus of Cholera (Koch).

seldom exceeds 1//, and many are only .b/i

long. The germs are frequently aggregated in small groups or arranged in

spirals, when they resemble the genus Spirillum.

The bacillus grows rapidly in and upon various culture media. It thrives

in alkaline nitrogenous media, such as milk, meat juice, or peptone, and it

grows well in a slightly alkaline gelatin, which it causes to liquefy. It also

grows upon solid substances, such as potatoes, damp dirty linen, and moist

earth. A decided acid reaction of the culture medium stops its reproduction ;

hence it develops in the intestine, and not in the stomach. It is destroyed by

drying for a short time and by a temperature of 143° F. (Sternberg), but not

by freezing to even —10° C. It exhibits one or two cilia at one end, and is

actively motile in the fluids in which it grows. It reproduces by fission with

enormous rapidity, and spores have not been identified with it. The bacillus

thrives in foul water, especially briny water, and Koch considers the Delta of

the Ganges to be its natural home. This bacillus is so constantly associated

with cholera stools, and so constantly found in the intestines of those dying
of cholera, that it may be regarded as causative as well as pathognomonic of

the disease.

According to Klein and Gibbes, who investigated the cholera in India on

behalf of the British government, there are several allied s])ecies of the bacil-

lus, which differ in their size, mode of growth, and effect on the lower

animals.

Bacilli which closely resemble the cholera bacillus in appearance have been

found in the saliva and in some healthy stools, and in the alvine discharges of

diarrhoea and dysentery ;
hence the cholera bacillus may be overlooked, for,

while it only occurs in Asiatic cholera, it is not present when the stools become

normal, or even in the diarrhoea of convalescence. At the latest, it is to be
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detected ten days after the commencement of an attack, and it often disapj^ears

by the fourth day of the disease. It is apparently shorter-lived than many
bacilli. To facilitate its detection cultures should be made from the stools and

frequent'ly repeated in order to keep the germs alive for any length of time.

Microscopic examination alone does not establish its identity, but it may be

cultivated and inoculated in the lower animals, and through such inoculation,

together with its behavior in the various nitrogenous culture media, it is pos-

sible to demonstrate that the germ is typical. Since the germ multiplies rap-

idly in the intestine (which contains little or no free oxygen), it follows that it

is anaerobic; but it has been proved that immediately after leaving the intes-

tine it is more easily destroyed by various agents, such as the acid of the gas-

tric juice, than after it has been exposed to the air for some time, when it

becomes aerobic. Hence the practical importance of the immediate disinfection

of all choleraic discharges as soon as they are voided.

As is the case with several other infectious diseases, when a warm, dry sea-

son closely follows a very wet one cholera becomes more active and virulent.

This is explained by the fact that such conditions promote putrefaction and

fermentation and furnish favorable products on which the germs thrive. It

needs but the access of a few germs to such a soil to soon contaminate a very

extensive area.

The facts which support the belief in the bacillus of Koch as the cause of

cholera are as follows :

I. It is the almost invariable accompaniment of the stage of collapse.

II. It is not found apart from the disease, and disappears with it.

III. It occurs in the stools and in the small intestine, which is the region

particularly affected by the disease.

IV. When inoculated in certain of the lower animals it produces symptoms
similar to those of cholera, with collapse and death.

Since the germs are not found in the tissues generally throughout the body,

it seems probable that they produce a poisonous substance, a toxalbumin, or

ptomaine in the intestine, which, on being absorbed, occasions the constitu-

tional symptoms of the disease. Similar action has been clearly demonstrated

in enteric fever and diphtheria. Ptomaines and toxines have been isolated

from cultures of cholera germs, which, injected into animals, cause fever,

cramps, diarrhoea, and collapse.

Gamaleia and Lowenthal have succeeded in rendering certain animals

immune to cholera by the use of attenuated cultures.

The following is a summary of the present beliefs in regard to the nature

of cholera which have been discussed in the previous pages :

The disease is due to a s|)ecif5c virus—namely, a germ which enters the

body through the alimentary canal and attacks the small intestine, where it

develops ptomaines, which on being absorbed into the system produce consti-

tutional symptoms. The disease is propagated by fomites and by direct con-

tact with the stools. The chief agent for its dissemination is contaminated

drinking-water. The contagion multiplies with extreme rapidity both inside
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and outside of the body, and it thrives especially in warm, moist putrefactive

organic matter.

Morbid Anatomy.—The local action of the morbific agent of cholera is

chiefly directed against the epithelia and subjacent tissues of the small intes-

tine, especially its lower end. The general or constitutional lesions are not

distinctive. They are produced through the influence of poisonous material

absorbed from the intestine which chiefly affects the vaso-motor centres and

other parts of the nervous system.

In an autopsy made half an hour after death in a typical case of cholera

Milles noted the following appearances : The small intestine was of a rose-red

color, and distended as if paralyzed. It contained a typical clear stool. The

mucous membrane was swollen and denuded of its epithelium. The follicles

were filled with epithelial detritus and comma bacilli, and their orifices

appeared as red spots. Comma bacilli were also discovered in the subepithe-

lial tissue, to which they are supposed to penetrate by their own activity.

In those cases in which death occurs very early in the course of the disease

there are no pathological changes. Rigor mortis appears early, and lasts during

a longer period than usual. There may be post-mortem spasmodic muscular

twitchings, lasting for two or three hours. In typical cases there is dryness of

all the tissues, including the muscles, connective tissues, and skin. As a

result, decomposition proceeds very slowly. The serous outpouring in the

intestine must be regarded as a simple transudation, rather than as the result

of a true inflammatory process.

In typical cases the mucous membrane of the small intestine, especially the

ileum, is congested or soft and cedematous, and it is frequently the seat of

ecchymoses. The villi are swollen, stripped of epithelium, and the blood-

disks in their capillaries are destroyed and free pigment is found (Sutton).

The congestion may extend over a large part of the intestine, or it may nearly

surround the swollen agminated or solitary glands. There is sometimes croup-

ous inflammation of the large intestine, with necrotic changes at the surface

of the membrane. The mesenteric glands are enlarged. There may be more

or less gastric catarrh, with congestion and abrasion of the mucous surface.

The serous membranes, such as the pleura and peritoneum, are dry or

covered with a layer of sticky albumin. The brain and its membranes may

appear normal or very dry, and the pia may be cedematous or ecchymotic.

The cerebral sinuses contain thickened, dark blood. The spleen and liver are

either normal or anaemic or the seat of parenchymatous degeneration. Ansemia

of the liver results from the drain upon the intestinal division of the portal

system and paresis of the vessels. The kidneys present the appearances com-

monly produced in the course of infectious fevers. The tubules contain des-

quamated epithelium and hyaline, granular, or fatty casts. The cortex is

often thickened and the pyramids are congested. The bladder is contracted

and empty. The heart is soft, and there may be ecchymoses in the pericar-

dium. When the patient has died of asphyxia the left ventricle, as usual in

such cases, is comparatively empty, while the right ventricle is over-distended
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with dark blood. The thickened blood coagulates more slowly than usual,

and, owing to diminution in the quantity of fibrin, the clot is less firm. The
solid ingredients are present in quantity one and a half times greater than nor-

mal (C. Schmidt), and the chlorides are found to have transfused into the

intestine, leaving a relatively larger quantity of phosphates behind. The red

blood-corpuscles appear siirivelled, and both red and white corpuscles are

apparently increased in number on account of the diminution in serum. The

lungs are contracted, dry, pale, and anaemic. Pulmonarj^ oedema is rare.

Congestion is sometimes found at the bases of the lungs. The lungs may
weigh as little as twenty ounces (Sutton).

Symptomatolog'y.—The latent period or incubation which intervenes

between the time of infection and the development of the first symptoms is

not accurately known. In a majority of cases it is two or three days ; it

may, however, last for a fortnight.

The symptoms of cholera may be due in part to toxaemia and in part

to the sudden and extreme drainage of water from the system. Thus by
some observers the final collapse is attributed to toxines in the circulation

which cause vaso-motor spasm and impeded pulmonary circulation (Johnson),
while others believe it to be due to the exhaustion occasioned by the profuse

watery evacuations which cause desiccation of the nerves and other tissues of

the body. It is convenient to divide the symptoms into four typical stages, as

follows :

I. The premonitory diarrhoea ;

II. The stage of serous diarrhoea
;

III. The algid stage, or stage of asphyxia or collapse ;

IV. The reaction.

These stages usually occur in the order mentioned, but any one may be

omitted. Thus, the premonitory diarrhoea may be absent when the disease

begins with the second stage, or it may be the only symptom present in cer-

tain cases during the progress of an epidemic.

Whether this stage develop or not, the onset of the disease is usually sud-

den, and in the majority of eases the invasion occurs in the night. More

rarely there is an indefinite prodromal period of a day or two, with more or

less prostration, vertigo, anorexia, and gastric oppression with flatulence.

I, T\\fi first stage, when present, commences with a diarrhoea, and the stools

are alkaline, watery, yellowish or jiale, very profuse, and frequently voided.

There may be fifteen or twenty within twenty-four hours. These stools are

<juite as dangerous as reganls spreading the contagion as are those of the

fully-developed disease. There are borborygmi, but no severe colic. There

is frontal headache, and there are nausea and possibly vomiting. There are apt

to be mental depression and a feeling of dread. The tongue is clean, pale, and

moist at first, but later becomes dry. Thirst is present and the voice grows
faint. These symptoms may continue for a day or two, or even for four or

five days, and either end in recovery or merge into the second stage.

II. The second stage presents very active and alarming symptoms. If diar-
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rhoea has pre-existed, it continues or it begins anew. In either case the stools

are very copious, alkaline, and watery, and their passage is painless. They
are often excited if the patient turn over in bed or if pressure be made over

the abdominal wall. The stools of the premonitory diarrhoea are sero-mucous

and contain more or less bile and faecal matter. They are soon followed in

the second stage by more typical evacuations. The typical cholera stools are

voided after the bowels have been emptied of their ordinary fsecal contents,

and are usually described as having the appearance of " rice-water
"

or

"macaroni-water." They have no odor or only a faint "meaty" smell.

They are frothy, and contain no bile or faeces, but show, in suspension in an

opalescent fluid, whitish flakes which are composed of desquamated intestinal

epithelium. They deposit considerable sediment on standing. It is observed

by Milles that the stools are almost transparent, and thus diifer in appearance
from rice-water, which is opaque. They are occasionally colored by extrav-

asated blood, in which case they are described as resembling the lees of wine.

The specific gravity of the rice-water evacuations is 1005-1013 (Flint). The

reaction is alkaline from ammonium carbonate, but the principal salt is found

to be chloride of sodium. The quantity of the fluid discharged in a single

evacution may exceed two quarts, and its passage often is followed by a tem-

porary feeling of ease.

The typical cholera stools contain a lesser variety of micro-organisms than

is found normally, and they yield an almost pure culture of the comma bacillus.

The germs are not found in any quantity until the stools become characteristic.

Later, in the stage following the collapse, the stools become darker, even brown

or black or bloodstained, and they are slimy and very malodorous. It is

believed that the cause of the excessive transudation is a paralysis of the

intestinal nerves (Brunton). As soon as a considerable quantity of fluid has

l>een drained oiF in the frequent serous evacuations the thirst becomes more

and more intense, so that drinking water does not relieve it. There is rapid

emaciation, and in a few hours the victim, who may have been previously

robust, presents the aspect of an emaciated and old man, with loose, wrinkled,

inelastic skin, sunken, glaring eyes, and a parched, dry tongue. The scrotum

is markedly retracted. The stomach is highly irritable and rejects nearly

everything which is swallowed. There are nausea, sudden vSmiting, and epi-

gastric distress. The ejecta consist at first of the food or other contents of the

stomach, then become bilious, and finally are clear and transparent, with floc-

culi of mucus resembling the rice-water stools. The quantity of fluid vom-
ited exceeds that which is drunk. The vomiting may occur only at the com-

mencement of the disease, but it usually continues. The urine is thick, turbid,

and contains an excess of urea, and later more or less albumin, with granular
and hyaline casts. Urea is said to be also eliminated by the stomach, and in

increased amount in the perspiration. The pulse becomes small and feeble,

and arterial tension is diminished. The diarrhoea is finally accompanied by
abdominal cramps, and the pains extend down the legs and become agonizing.

The patient is restless, anxious, and distressed, and becomes more and more
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feeble and prostrated. The pulse becomes ver}' weak and accelerated, and the

respiration may be shallow and somewhat increased in frequency. All this

occurs in a few hours' time. The temperature of the surface is low and the

skin feels cold to the touch, but the internal temperature is elevated. A
cold, clammy perspiration frequently covers the entire surface of the body.

The mind, as a rule, remains unclouded, but the voice is feeble, husky, and

high-pitched. More or less complete suppression of urine ensues, due either

to a loss of water or to local action of the poisonous products of the disease.

There is an occasional variety of cholera which is very fatal, and in which

the diarrhoea is wanting but the other symptoms are present. This is known
as "dry cholera" or "' cholera sicca." In these cases the intestine is found at

the autopsy to be greatly distended with serous exudate. Hence the amount

of diarrhoea is not an infallible indication of the severity of the disease.

Sometimes in these cases the patients are seized with great prostration. While

walking about they suddenly become faint, dizzy, and unable to stand. There

are headache and mental confusion. In the worst cases the prostration rapidly

increases, and the patient dies in two or three hours.

In the serous stage the amount of water lost from both stomach and intes-

tines is very great. It comes away in gushes, frequently from both stomach

and rectum simultaneously, or it may flow from the rectum in an almost con-

tinuous stream. There may be spasm of the diaphragm, producing hicxK)ugh,

and often the abdominal muscles become tense. The spasms and cramps of

the various muscles become extremely painfid, particularly in the legs. These

spasms may be explained in one of three ways : they may be due to toxic prod-

ucts in the blood, to reflex gastro-intestinal irritation, or to desiccation of the

nerve-centres (Weir Mitt^ihell). The latter explanation is probably the most

correct. There are sometimes involuntary contractions of the flexors and

extensors of the digits. The serous stage lasts during one to three hours

or longer.

If the symptoms are very violent the second stage will be more brief, on

account of the exhaustion of the ])atient. It is followed sometimes by reac-

tion, but more frequently by the stage of collapse.

III. The Stage of Collapse.
—In this stage the prostration, emaciation, and

enfeebled heart-action continue. The face becomes shrunken and expression-

less, the cheek-bones are prominent, the cheeks are depressed, the nose is

sharp, the eyes are dry and hollow, and the whole physiognomy is highly

typicjd of the disease. The deeply sunken eyes are half closed and sur-

rounded by dark circles. The forehead is wrinkled, the lips are thin and

set, the fingers are shrivelled, and the radial pulse is scarcely perceptible.

The skin is dusky or blue, and feels ver\' cold to the touch. A sudden

increase in the diarrhoea or vomiting is apt to be accompanied by a rapid fall

in the surface temperature (Shakespeare). The oral temi>erature falls to 90°

or 95° F., and it has been observed as low as 79° F., and the axillary tem-

|)erature may fall to 75° F., but the fact of a rise of deep internal tempera-
ture has been confirmed recently by a number of competent observers (De
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Renzi, Guterbock). A thermometer carefully passed high up into the rec-

tum may record an elevation of temperature amounting to two degrees above

the normal. Th6 patient complains of a sensation of internal heat. The fever

is said to be of a remittent type with evening exacerbations. It is often over-

looked on account of the stone-cold feeling of the surface and from the diffi-

culty of taking the temperature in the rectum while the stools are being almost

constantly voided. The vomiting and diarrhoea finally cease, apparently from

exhaustion or because there is no more material to be discharged. The tips

of the fingers and toes become livid and rigid, and the breath feels cold. The

respirations are shallow and irregular, and dyspnoea is often extreme. The

loss of so much fluid from the blood through the alvine evacuations causes

diminution in all other secretions of the body, excepting sometimes the per-

spiration. The tears, saliva, and bile are withheld, and menstruation is

checked. The dryness of the eyes may result in their inflammation from

exposure to the air (Stills). The suppression of urine continues, and it

may become complete. If any urine is voided, it is albuminous, and fre-

quently contains sugar.

The mind remains intelligent, but the patient is too feeble and too greatly

prostrated in every way to speak or to take note of his surroundings, and lies

as though dead. The blood, thickened by deprivation of so much water, flows

but slowly through the capillaries and lingers in the veins until it becomes

highly venous all through the body, and imparts a cyanotic hue to the entire

surface, and the condition of asphyxia ensues, which Brunton believes is due

to spasm of the pulmonary vessels preventing the free flow of blood through

the lungs. The post-mortem appearances of the lungs confirm this view.

There is less interchange of the gases of respiration than there should be, and

elimination of carbon dioxide is diminished. The pulse is feeble, not usually

above 100 or 120, and it may fail entirely at the wrist. The second sound

of the heart is inaudible. The entire body is shrunken almost beyond recog-

nition.

This stage lasts for several hours as a rule, or it may be protracted for

a day or two, and it either terminates fatally or in a reaction with recovery.

Death may be due to asthenia or to asphyxia, but profound coma is uncom-

mon. It may come suddenly, without premonition, and patients in whom
the symptoms have not been very severe have been known to jump out of

bed and walk about just before death overtook them. More often death

supervenes gradually with progressive coldness of the surface and insensi-

bility. When it results from asphyxia from stagnation of the blood, the

temperature usually rises and may reach 108° F. In other cases, after death

the temperature may continue to rise to 106° F., and there may bo post-

mortem contractures of the muscles of the extremities and of the facial mus-

cles, producing grimaces.

It will be observed from the foregoing account that nearly all the symp-
toms of cholera are inducefl by the excessive loss of fluid from the blood.

This occasions the dryness of all the tissues, the diminution in biliary, renal.
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and other glandular secretions, the paralysis of the nervous system, the

exhaustion, and the asphyxia.

IV. The Reactioji.—The great majority of patients who recover pass

through a reactionary febrile stage. The reaction follows either the stage of

serous diarrhoea or the collapse. The external temjierature rises, while the inter-

nal temperature falls, and the condition of the circulation is gradually restored

to the normal. The face regains its natural expression. The cramps and vom-

iting cease. The pulse becomes slower and of better volume, and thirst is no

longer complained of. The stools become of firmer consistence, and finally

resume their fsecal character and contain bile-pigment, except in those cases in

which there has been extensive denuding of the epithelial surface of the intes-

tine, when the stools may be hsemorrhagic for some time. The secretion of

the urine is gradually restored. In some cases convalescence is interrupted

by absorption of septic matter from this denuded surface, and a typhoid con-

dition or septic fever results, with considerable elevation of temperature, a dry

tongue, delirium, and coma. Various cutaneous eruptions may accompany the

fever. If, on the other hand, convalescence be not delayed by typhoid symp-

toms, there are usually pronounced anaemia and prolonged irritability and fee-

bleness of the digestive organs and of the nervous system. There are severe

frontal headache, and often vertigo and fainting. In still other cases ursemic

symptoms develop, the function of the kidneys not having been restored. In

such instances nervous symptoms predominate, and there is delirium with con-

vulsions.

In some cases the intestines fail to recover their tone, and an exhausting
diarrhoea still further debilitates the patient. Relapses may occur, either as a

result of indiscretion in diet or exertion or without assignable cause.

In the variety of disease called
"
cholerine

" the symptoms are compara-

tively mild, although they may last for a week. Asphyxia, cramps, and total

suppression of urine are sometimes absent.

Complications and Sequelae.—Diarrhoea, dysentery, and malarial fevers

are apt to prevail in the same localities with cholera and at the same time with

cholera epidemics, though the latter disease is so acute that it is rarely compli-
cated by other affections unless they already exist in the individual attacked.

Various exanthemata, such as roseola, urticaria, etc., may occur during the

reaction or the convalescent period. Sometimes furunculosis and ulceration

ensue, especially upon the emaciated extremities. Betl-sores are apt to occur.

Excessive perspiration, with elimination of increased urea, is sometimes

observed. There may be painful swelling of tiie ])arotid glands, rarely

j)r()gressing to the formation of abscess. Sometimes a painful contraction of

the muscles of the extremities resembling tetanus takes place, and lasts for

several hours or a day or two. Gangrene and peritonitis have been rarely

j)resent as sequelaj. Corneal ulcers sometimes appear. More or less gastro-

intestinal irritability, with gastralgia and anorexia, is apt to remain, and it

may last for many weeks, greatly retarding convalescence. There may be

enfeebled circulation, with cold extremities and wakefulness. Various kidney
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lesions have sometimes followed, and cerebral congestion may be a sequel to

the reactionary period. Pneumonia is an occasional complication.

Duration.—Fatal cases end usually in two or three days. Death has

occurred within two hours after the first typical stools have appeared.

In such cases all the symptoms of the algid stage occur with incredible

rapidity. The duration of a single epidemic is often brief, and it seldom

remains a month in any one locality.

Diagnosis.—Cholera is liable to be confounded with one or two other

diseases in its early stage and before the epidemic has been recognized. After

the establishment of an epidemic the disease is, however, readily identified by
the typical stools, rapid emaciation, great thirst, prostration, and algid con-

dition. The diseases and conditions with which cholera may be confounded

are septicseraia, typhoid fever, pernicious malarial fever of the gastro-enteric

variety, cholera nostras, and ptomaine or mineral poisoning.

In the typhoid or reactionary stage of cholera the patient is really in a

septic condition, and the prostration, emaciation, and general ataxic condition

suggest enteric fever. The latter disease, however, has a protracted history :

there is a characteristic temperature curve, a rose-colored abdominal eruption,

and diarrhoea, if present, is of a different sort, and the stools are less watery
and colorless than in cholera. The gastro-enteric variety of malarial fever is

often so severe as to resemble cholera in its earlier stage. In the former the

temperature is high, 106° or 107° F.
;
the stools may be bloody at first; vom-

iting, if present, is more painful, with decided retching ;
and free j)igment is

found in the blood, with possibly the malarial plasmodium.

Very severe cases of cholera morbus may prove fatal in one or two days,

and every symptom of cholera may be present, rendering diagnosis extremely
difficult. Fortunately, such cases are quite exceptional. Usually in cholera

nostras, or sporadic cholera, the symptoms of extreme cyanosis and total sup-

pression of urine are wanting. The alvine evacuations are loose and watery,

but unlike the typical "rice-water" stools. The disease is less rapid than

true cholera in its progress, ranch less severe in its symptoms, and recovery

is more frequent. The cases are isolated and non-contagious. The typical

cholera bacillus is absent. The cramps are apt to be more severe in the

stomach, but less severe in the legs, than in true cholera.

Asphyxia from coal-gas (CO) poisoning may produce symptoms resembling

the asphyxia stage of cholera, but the absence of intestinal irritation and of the

typical choleraic stools will at once confirm the diagnosis.

In cases of mineral poisoning there may be visible corrosion within the

mouth, a metallic taste, and the epigastric pain and burning is very pro-

nounced. The stools are bloody or foetid, instead of clear and watery.

Among such cases the symptoms produced by arsenic are the most difficult

to differentiate from those of cholera, for in both instances there may
be great prostration, collapse, thirst, cramps, and suppression of urine.

In acute arsenical poisoning there is usually constriction felt in the throat

or oesophagus, and there is epigastric pain of an intense burning character.
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The symptoms commonly follow very soon after the taking of drink or

food.

In any doubtful instance the discovery of the cholera bacilli in the stools

will decide the case.

Progrnosis and Mortality.—The prognosis depends upon the severity of

the epidemic, the sanitary condition of the environment, the habits of life,

and the promptness with which the patient comes under treatment. For

cases seen very early the prognosis is good. It is bad in densely-populated

districts, and worse near the seacoast than inland.

The mortality from Asiatic cholera remains practically unreduced by every

effort of treatment, although if seen early and faithfully treated many cases

may be brought to recovery. The disease, once established among those of

filthy habits, is, however, nearly as fatal as ever. The total number of cases

occurring in a given locality is diminishing where hygienic laws are duly

respected. Thus, in 1868 the cholera mortality among foreign soldiers in

India was 18.6 per 1000, while to-day it is only one-sixth as great. The

general mortality varies between 20 and 80 per cent, with different epidemics,

but it is always high, and the hospital death-rate may often exceed 60 per

cent. It has been as grave as 90 per cent. The worst mortality occurs during
the earlier and middle period of an epidemic : toward the end the cases are

less fatal. The disease is very fatal in childhood and old age, but is less com-

mon among such subjects ;
hence the mortality is greatest in adult or middle

age. An epidemic may affect a very large number of persons, and yet the

deajth-rate may be lower than in a less extensive epidemic.

Prophylaxis.—The prophylactic treatment consists in a rigid enforcement

of sanitary rules and personal hygiene. All healthy persons should, as far as

practicable, be removed from the infected district. Great importance attaches

to immediately stopping any diarrhoea which occurs w^hile an epidemic of

cholera is prevalent, and to further this end it is advisable for the local gov-
ernment to appoint special medical insj)ectors to go from house to house. In

this manner many lives may be saved.

The digestion should be particularly cared for, and some advise the internal

use of dilute acids to maintain a moderate hy|>eracidity of the stomach, which

is thereby rendered inimical to the germs. Fatigue and excesses of all sorts

should be strenuously avoided. All sewers, privies, cesspools, and water-tanks

should be thoroughly cleansed and disinfectetl. Drinking of impure water

should be avoided, and all water should be thoroughly boiled before use.

During the prevalence of an epidemic all public funerals or large gatherings

of people should be absolutely interdicted.

Treatment.—No one drug or system of treatment has proved of much

avail for cholera. Tlio objects of treatment are, therefore—(1) to support the

strength ; (2) to allay pain and fear
; (3) to relieve the severity of certain

symptoms, notably the thirst, emesis, diarrhoea, and cramps ; (4) to prevent

thickening of the bhxxl and suppression of urine. The treatment must he

adapted to each stage of the disease.
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Treatment of the First Stage.
—If promptly taken in hand at the outset and

carefully watched and nursed throughout the disease, a certain proportion of

cases may be saved, and in some the disease is apparently aborted. With the

first indication of diarrhoea the patient must go to bed and remain there,

warmly covered. He must be kept absolutely quiet throughout the disease.

Hot stupes may be placed over the abdomen and food should be withheld. A
dose of laudanum or chlorodyne is to be given at once, and then salol or sali-

cylate of bismuth may be administered every two hours. It is believed that

the salol acts as an antifermentative and prevents the absorption of ptomaines

from the intestine. In many cases this prompt treatment will stop the diar-

rhoea, and the disease may advance no farther. In the early stages of the dis-

ease it is useless to attempt to give food. The stomach is too irritable, and

broths and milk serve only as culture media for the further development of

the bacilli.

Treatment of the Second Stage.
—

If, on the other hand, the diarrhoea pro-

gresses, and the alvine discharges become serous and are accompanied by

cramps, more active measures are imperative, and every effort should be made

to keep up the patient's hope and courage for the struggle which is before him.

The abdomen may be wrapped in flannel, or tur|)entine stupes are useful if the

abdominal pains are severe. For the vomiting morphine should be given

hypodermically, and a mustard paste placed over the epigastrium. Cracked

ice, cold lime-water, carbonic-acid water, or iced champagne sometimes afford

relief. When it can be obtained, fresh lime-juice, iced, is very serviceable.

Cocaine in small doses sometimes allays the gastric irritability. The cramps

in the calves of the legs and other muscles may become so intense as to require

inhalation of chloroform for their relief. Kneading the muscles is sometimes

of use, as well as rubbing them with mustard-water and applying hot-water

bottles and turpentine stupes to the legs.

It is strongly recommended by certain writers of extensive experience to

place the patient in a hot bath, at 106° or 108°, for twenty minutes during

the stage of cramps and commencing serous diarrhoea. The patient is then put

back to bed, rubbed dry, wrapped in warm blankets, and is given warm, stim-

ulating, and aromatic drinks. Of course he should be moved as little as pos-

sible, and should be lifled into and out of the hot bath. Should his condition

warrant it, the bath is to be repeated once in two or three hours. It quiets the

nervous system, arrests the vomiting, controls the painful cramps, restores the

'

skin to a more natural condition, and stimulates the circulation
;
besides which

it is usually very grateful to the patient. For the agonizing thirst cold water,

acidulated with a little dilute hydrochloric or phosphoric acid or lemon -juice,

should be given. Cracked ice is useful, but the relief afforded by it is slight.

Carbonic-acid water or seltzer may also be given. Fluid held in tiie mouth for

ten minutes at a time affords more relief than when immediately swallowed,

by giving a sort of local bath to the parched tongue.

The serous diarrhoea is not readily controlled by remedies administered

bv the month, because they are scarcely absorbed at all, but enemata of ten
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grains of lead subacetate or of tannin, in four ounces of water with fifteen or

twenty minims of tinet. opii, may be employed with advantage.
In order to replace the fluid which drains away in such large amount in

the serous stools, and to restore the balance of the blood-pressure, volume, and

density, it is necessary to put back fluid into the body in some manner. The

stomach, owing to excessive irritability, is useless for this purpose, and two

other methods have therefore been recently advocated by Cantani of Naples,
and extensively tried by himself and others with very favorable results. The
first is termed "

entero-clysis," and is adapted to both the second and third

stages ;
the second,

"
hypodermo-clysis," is adapted to the third stage. Entero-

clysis is performed by injecting the following solution through a long, flexible

rubber rectal tube, which may be passed up carefully for a foot or more into

the gut :

I^. Boiled water or infusion of chamomile, 2 litres
;

Tannin, 5-10 gr. ;

Laudanum, 30-50 gtt.

Powdered gum arable, 50 gr.
—M.

Sig. Inject per rectum immediately aft«r an evacuation (Shakespeare).

Treatment of the Third Stage by Hypodermoclysis.
—This operation is de-

scribed by Shakespeare as follows : The object is to inject large quantities of

fluid beneath the skin for absorption into the blood-vessels and lymphatics.

A large fold of skin is raised between the thumb and finger in the inframam-

mary or ileo-costal region, and a canula is inserted between the skin and sub-

cutaneous fascia. The canula is connected by rubber tubing with a fountain

syringe, and the contents of the latter are allowed to slowly flow in by gentle

force of gravity until one or two litres of fluid have been injected. The skin

over the site of the injection may be rubbed a little in order to distribute the

fluid. The injection should be made slowly, and twenty minutes or half an

hour will be required for the process. Of course the ordinary precautions

taken in any transfusion operation must be observed as regards prevention of

entrance of air and antiseptic cleanliness of the instrument employed. A
stopcock should be arranged to control the volume of fluid. The salt solution

injection is prepared as follows :

^i. Chloride of sodium, c. p., 80 ;

Sodium carbonate, 6.

Sig. Dissolve in two litres of boiled water, and inject at the normal tem-

perature of the blood.

The indications for the use of this method of treatment are the signs of

lack of water in the vascular system, cramps, a cold, discolored skin, rapid

emaciation, and copious serous discharge. It is said to produce very striking

effects, and to arouse patients from profound collapse and cure them. The

water thus supplied to the system through the rectum and the skin aids in
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washing out the waste matter formed in the body and in eliminating the toxic

principles which have been absorbed and are overwhelming the system. The

kidneys are thus restored to their natural activity. Should a favorable reac-

tion not follow almost immediately, and if the skin remain cold, the sub-

cutaneous injection must be repeated.

Atropine has been combined with opium, with the idea of counteracting the

ptomaines produced in the intestine, which resemble mascarin in the intensity

of poisonous effect (Brunton). Salol, naphthaline, creolin, and allied remedies

have been given internally, with the object of checking the diarrhoea, of con-

trolling intestinal fermentation, and of preventing the formation of ptomaines.

Of these remedies salol is the most useful.

In the stage of collapse every effort should be made to maintain the circu-

lation until the danger is passed, and most prompt and vigorous action is

necessary or the patient will die in two or three hours. Hypodermic stimula-

tion may be pushed with sulphuric ether, strychnine, brandy, camphor, caf-

feine, or morphine. Hot-water bottles, hot-air baths, and hot fomentations

are required. The perspiration should be wiped off as it forms. Internally,

warm alcoholic stimulants, camphor, and ammonium carbonate may be given,

provided the stomach will retain them. Intravenous and intraperitoneal

injections have been attempted, but with little result. Inhalations of oxygen
or of amyl nitrite have proved useful in some cases of collapse.

In convalescence fluid nourishment only should be given, and this at fre-

quent intervals and in small amount, increasing the quantity and diminishing

the frequency as the patient improves. The stomach remains weak and irrita-

ble for so long a period that solid food must be postponed for many days,

and milk, beef peptonoids, and nutritious- broths, with champagne, should be

the dietary limit at first. Strychnine and other bitter tonics are. helpful.

Frequent examinations of the urine should be made, and attention must be

paid to the restoration of the functions of the kidneys. Mild diuretics and

saline effervescent waters may be indicated for this purpose.

The disinfection required afler a case of cholera has terminated is ex-

tremely thorough. Rooms and hospital wards should be fumigated ;
the

floors and walls and furniture should be washed with solutions of corrosive

sublimate, 1 : 1000, or other disinfectant; and the walls should be rubbed

down with bread to remove any dust or germs which may cling to them. The

patient should be bathed and then sponged with a 1 : 1000 corrosive-sublimate

solution (care being taken to keep it from the eyes). Bedding and clothing

should be destroyed by fire when possible or disinfected in superheated steam.

Linen must be boiled.

It must be constantly borne in mind that cleanliness is absolutely essential,

and too much reliance is not to be placed upon disinfectant materials. The

stools and vomited matter must be treated with strong disinfectants. All

dejections should be received in a vessel containing either a 1 : 1000 corro-

sive-sublimate solution or a 5 per cent, solution of carbolic acid to which a

little crude hydrochloric acid has been added. This solution should equal
Vol. I.—29
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half the volume of the stool. Schauz advises the addition to the stool of one-

sixth of its volume of a solution made by adding 100 gr. of crude sulphuric

acid to a litre of water. After disinfection the stool should be burie<l in a

trench or mixed with sawdust and burned (Stille), for the acid is ruinous to

drain-pipes. It should be remembered that the germ is relatively feeble when

first voided, and the stools are therefore rendered more thoroughly inert if

disinfected at once. Soon after exposure to the air the germ increases in vir-

ulency.

The question of quarantine has given rise to much discu&sion, but it can-

not here be argued in detail. It has often proved ineffectual, and many
believe that, so long as their clothing and luggage are disinfected, apparently

healthy persons coming from an infected district need not be detained at all.

On the other hand, it is an established fact that the disease may be spread

through the agency of the premonitory diarrhoea before the individual really

feels ill at all, and the fact that quarantine is often inefficacious is no argument

against employing it as rigidly as possible.

When there has been an outbreak of cholera upon a vessel it should be

most thoroughly fumigated and cleansed, and all persons on board must be

removed and strictly isolated for not less than a week or ten days, while all

their clothing and luggage is disinfected.



YELLOW FEVER.
By W. oilman THOMPSON.

Definition.—Yellow fever is an acute, highly infectious, but non-con-

tagious, disease, characterized by a sharp febrile paroxysm, black vorait,

jaundice, and suppression of urine. It is both endemic and epidemic, and

is confined within certain geographical limits. The first recorded epidemic

occurred in Barbadoes in the year 1647.

Synonyms.—Black vomit
;
Yellow Jack

;
Bronze John

;
Febris flava

;

Hsemo-gastric fever; Gelbfieber (Ger.).

Etiology.—The mode of propagation of yellow fever, as well as its be-

havior as a disease, leaves no reasonable doubt that it is of germ origin.

Several bacteria have been described as pathognomonic, and in Havana since

1854 and in Brazil protective inoculations have from time to time been prac-

tised on man, but the most experienced bacteriologists have been unable to

confirm the specific character of these germs, and we are still in ignorance as

to their nature and appearance. Several times organisms found in yellow

fever which were supposed to be specific have been subsequently identified

with germs occurring in other affections. Various micro-organisms have

been isolated from the liver and kidneys of patients dying of yellow fever,

and Sternberg found a bacillus somewhat resembling that of cholera. He

reports finding in the liver and intestines, after death from yellow fever,

one germ which he considers unique. Cultures of the germ must be made

very soon after death, and comparatively few specimens are found. It

is supposed that yellow-fever microbes may enter the lungs through the air

and be transmitted thence to the blood, or possibly, entering the mouth, may

convey the germ to the saliva, which furnishes a culture medium. Thence

they may enter the alimentary tract and be absorbed.

There are some features of close analogy between yellow fever and the

Southern cattle plague or Texas fever, which is also a germ disease.

It is claimed in Havana that mosquitoes after biting a yellow-fever patient

are capable of inoculating with the disease the next healthy person whom

they attack (Finlay).

The true home of yellow fever is in the tropics. It extends to the tem-

perate, but never to the frigid, zone, and it is more restricted in its distribu-

tion than any other acute infectious disease, showing at times very curious

localization. It is common in Mexico, and is endemic in the West Indies,

Panama, and on the east coast of South America, where it periodically

becomes epidemic, and thence is conveyed in ships or by merchandise to other
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countries to promptly establish a local epidemic. It is thus occasionally found

in Southern Europe, the west coast of Africa, and on the southern and eastern

coasts of the United States, where it is not endemic or sporadic.

When introduced by vessels into the United States it prevails chiefly in

July and August. There was a very severe epidemic in Florida in 1887-88,
and one in Brazil in 1889. In 1890 it prevailed in Brazil, Costa Rica, Cuba,

Mexico, the United States of Colombia, and cases were detained by quarantine
in New York and elsewhere. Cases have been carried as far north as Quebec.

In the United States the disease has never become really endemic, although at

New Orleans it has been imported in forty-eight different years out of the first

sixty years of the present century (Sternberg).

A single epidemic may last a few weeks or two or three months, until its

energy is spent or cut short by frost. The average duration of yellow-fever

epidemics is forty-eight days (Barlow).

The following facts are admitted by those who have had the most extensive

experience with the disease : The infected area extends rapidly, but is checked

by streams, high walls, and sometimes by thoroughfares. Hence the poison

keeps near the ground. Immunity increases with elevation above the sea, and

it is almost complete at 3000 feet. The majority of cases occur below 750

feet. Exceptionally, however, the disease has appeared at much higher eleva-

tions—for example, at Cuzco in the Peruvian Andes, which is over 11,000 feet

above the sea.

The virus is destroyed by extreme heat and by cold. One or two frosts

stop an epidemic immediately, but freezing does not necessarily destroy the

germ. Epidemics stopped by a severe frost have spread again with renewal

of a warm temperature, as was the case at Memphis, Mississippi, in 1878-79.

The disease has existed when the mean temperature was as low as 50° F.

(Forrest), and epidemics may continue at 60° to 70° F., but they are more

virulent at a temperature five or ten degrees higher. They sometimes cease

from lack of fresh subjects to affect, and break out again when strangers

arrive.

The disease invades seaport cities and towns rather than rural districts, but

it follows up the course of navigable rivers.

It is believed by the majority of the most competent observers that the

germ is not directly contagious from one individual to another, but that it

lodges in the air, or upon the surface of neighboring objects, where it

matures. Those who apparently have contracted the disease from the person

of yellow-fever patients have been shown to have lieen infected rather through

fomites contained in the same house or ship, and not by direct transmission

from one body to another.

Substances which readily act as fomites are hair, feathers, cotton, wool,

linen, etc. By these agents the poison is carried to great distances in the

clothing, luggage, or merchandise from an infected district. When protected

it preserves its vitality for a long period
—at least a year

—and when by ojien-

ing a cesspool or cleaning out a drain or renovating an old house it is subjected
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to favorable conditions, its activity is renewed and it gives rise to a fresh epi-

demic of the disease. These conditions are moisture and a minimum temper-

ature of 72° F. Emanations from decaying animal and vegetable matter or

fseces and poor sanitation also favor the spread of the disease. It might con-

ceivably be exterminated by perfect public and private hygiene. It is not

conveyed by food or drinking-water, and it loses its toxicity in abundant fresh

air, and consequently the disease is not spread far by the atmosphere alone,

and heavy rains, by clearing the air and cleansing the soil, diminish the force

of an epidemic.

Provided that the clothing be disinfected, the disease is not conveyed by
either the dead or living body. Yellow fever may break out on ships after

sailing from infected ports. If the patients on reaching a northern port are

disinfected and all fomites are removed from them, they may be safely treated

on shore without fear of exciting contagion or epidemic.

Although transmitted for short distances through the atmosphere, the virus

tends to become greatly concentrated and violent in effect in certain crowded

localities, where it may remain confined, leaving other districts in the same

city in perfect immunity. It prefers low-lying regions along the coast, espe-

cially the mouths of rivers, and, like malarial poison, it is more virulent by

night than by day. Typhoid and malarial fevers are apt to be prevalent

during yellow-fever epidemics, but they do not occur together in the same

individual.

Age.
—Very young infants usually escape the disease or have it in such a

light form that it is overlooked. It has been reported, however, in a child

only ten weeks old. Infants are less exposed than adults to the conditions

which favor the spread of the fever, and they may escape on that score. The

very old, for a similar reason, may escape entirely, but the disease has been

observed at all periods of life up to eighty years.

Sex exerts no decided influence on the spread of yellow fever, but it is

especially fatal among white males between the ages of twenty and forty years.

Males are more apt to visit infected localities, and a larger number of males

than females may contract the disease on that account.

Race.—White robust adults in the prime of life are especially subject to

the infection, and Creoles are not exempt. Among negroes there is far less

susceptibility to the disease and less fatality than among whites. Billings

suggests that negroes may have had a mild form of the disease in infancy, and

may have secured an apparent immunity in that manner.

Immunity.
—The statement is often made that one attack renders the indi-

vidual exempf for life from a second. While this is true in the vast majority

of cases, there are many well-authenticated instances of a second attack occur-

ring in the same person after an interval of years. A person who has had

one attack is said to be "acclimated" or "protected." These expressions do

not refer to those who have escaped the disease entirely.

In cities where yellow fever has existed for a long time in endemic form

the residents acquire immunity to a remarkable extent, so that the disease ia
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really kept in force by infants and strangers from northern climates, who are

alike iinacclimated. Thus, of 55 iinaoclimated physicians who went to Memphis
to labor in the epidemic of 1878, 54 contracted yellow fever (Bemiss). The

immunity or acclimatization is lost to a great extent by subsequent prolonged
residence in a northern climate.

Fenr, worry, and panics favor the acquisition of the disease by reducing

vitality and resisting power. The same is true of fatigue, constipation,

exposure to a hot sun, and debauchery.

Morbid Anatomy.—In mild cases, and in severe eases which die very

early, no characteristic lesions are found. In cases of ordinary severity jwst-

mortem examination reveals hypersemia, extravasation, and degeneration.

Cadaveric rigidity occurs promptly and is well marketl. The important

changes are in the liver and gastro-intestinal mucous membranes.

The liver contains less blood than normal, unless death has occurred \efy

early, when it is congested. It is usually unaltered in size and is friable.

The color varies from pale yellow {cafe an lait) to bright yellow or almost an

orange hue. This color is uniform or shaded in patches, and the surface may
be mottled with punctate haemorrhages. The liver presents the changes of

parenchymatous hepatitis. The hepatic cells in certain parts are filled more

or less completely with granular matter and fat, and many of them are swollen

and fused, and their nuclei are indistinct or absent. In other portions the

cells may be normal. The small bile-ducts are filled with swollen degenerated

epithelium. The gall-bladder contains a very little dark bile.

The skin.—The icterus, which deepens after death, and is regarded as

owing to altered pigment, which colors the skin in a certain proportion of

cases, appears at about the commencement of the second stage of the disease.

It is derived from the red blood-disks, forming hsematogenous jaundice.

Later, at the end of the second period, or in convalescence in a smaller num-

ber of cases, the color of the skin becomes of a saffron, mahogany, or even

orange hue, and the urine is loaded with bile-pigment. It is believed by
F6raud and others that this form of jaundice is due to bile-pigment contained

in excess in the circulation. It affects the entire body, but is deepest on the

arms and chest. The urine, serous fluids, and tissues generally are stained

yellow. The blood is dark, coagulates poorly, and many red corpuscles are

disintegrated. It quickly decomposes.
Scattered throughout the entire body, especially on serous and mucous sur-

faces, are small hsemorrhagic spots. They are found on the pleura, peri-

cardium, meninges, between the muscles, in the mucous lining of the gall- and

urinary bladders, and in the stomach and intestines. Petechice, vesicles, or

large irregular ecchymotic s[K)ts are also found on the skin, especially in

dependent portions of the body. Larger htemorrhagic infarctions occur some-

times in the lungs and other viscera. The heart-muscle is pale, soft, and the

seat of granular and fatty degeneration. The spleen is not enlarged, but is

dark and friable.

The kidneys present a more or less advanced parenchymatous nephritis.
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There is cloudy swelling of the epithelia of the tubules with granular fatty

degeneration. There are granular casts in the tubules. The whole alimentary
canal is the seat of acute catarrh, but the gastric mucous wall especially is soft,

turgid, and ecchymotic, and it may present erosions and contain " black-vomit"

material. Similar material is found in the small intestines.

The brain is hypersemic, especially the pons and medulla, and the meninges
are congested. Schmidt describes certain degenerative changes in the sympa-
thetic ganglia, with disappearance of the nuclei of the nerve-cells.

Symptomatolog-y.—The incubation period of yellow fever lasts from

twenty-four hours to six days : it may even extend over ten days. It is short

in severe epidemics.

Stages.—The disease has three stages : I. The "
paroxysm," consisting of

a cold period, followed by a febrile reaction
;
II. A remission or "

stage of

calm ;" III. A ursemic stage, or a second exacerbation or collapse.

First Stage.
—The invasion is in all cases sudden, and it may occur at any

hour. It is characterized by a chill, rigors, frontal headache, vomiting, lum-

bar pains, pains in the calves of the legs, and great muscular prostration.

There is capillary congestion, and the patient soon acquires a typical expres-

sion, with shining, staring, watery eyes and congestive cheeks and conjunc-

tivae. There is photophobia. There may be excessive sweating. The mind,
as a rule, is clear, delirium being exceptional.

In children the disease often begins with convulsions. The cold period is

followed by one of pyrexia, with a rapid rise of temperature, 1 04° or 105°

F. being the maximum reached in twelve or eighteen hours. The tempera-

ture, as in malarial fever, begins to rise during the chill. The fever, which is

seldom very high, gradually subsides after the maximum is reached, and after

three to five days, with very slight remissions, the temperature reaches the

normal degree. There is continued vomiting, first of mucus, then of bile,

sometimes of blood. The stomach is intensely irritable, and the vomiting is

of the projectile type. Pressure over the epigastrium excites emesis. The
bowels are costive. The gums are sore and swollen, the mouth is dry, the

tongue is red at the tip, and is often narrow. The skin may be dry and hot

throughout the febrile stage, or it may be bathed in a profuse perspiration,

which emits a peculiar sickly, disagreeable odor.

There is scanty acid urine, which shows a trace of albumin on the third

day. There are great restlessness and possibly delirium. On the third or

fourth day the conjunctivae, and later the entire body, begin to show an

icteroid hue. The pulse is slow in proportion to the fever, seldom rising

above 110, and frequently keeping within 100. It is often described as
"
gaseous," or highly compressible and feeble. It may grow slower before the

fever declines. Sometimes the cold stage is inappreciable, and the disease

seems to commence with the fever. The symptoms thus far described con-

stitute the "
paroxysm." On the fourth or fifth day the fever and other

symptoms abate and the "
stage of calm "

is reached.

Second Stage.
—The temperature, having attained the normal degree by
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lysis, may become subnormal and the patient feels greatly relieved. In mild

cases convalescence begins from this time. The " calm stage
"

rarely exceeds

two days in duration, and frequently lasts but a few hours, when the patient

becomes much worse again, grows deeply jaundiced, and passes into the third

stage. In severe cases there is sometimes a reactionary fever of remittent

type and irregular duration (Sternberg). The urine is diminished in amount

and there is albuminuria.

Third Stage.
—The striking features of this stage are tendencies to haem-

orrhages from all the mucous surfaces and to complete suppression of urine.

The temperature either rises again for a day to 103° or 104° F., or it remains

normal while symptoms of uraemia develop. The pulse-rate may be abnor-

mally slow, falling sometimes to 40 per minute. Bleeding occurs uniformly

from the stomach as " black vomit," and in addition it may take place from any

other mucous surface or into the skin. The "black vomit" is present in about

one-third of the fatal cases, and is due to passive haemorrhage, but is not by

itself pathognomonic of yellow fever, as it may occur in other affections. The

stomach at first ejects whatever food it may contain, then mucus tinged with

bile, and finally brown or black semifluid acid material resembling coffee-

grounds, and consisting of red blood-corpuscles, pigment-granules, degenerated

mucous and epithelial cells and leucocytes, fatty matter, and serous fluid. The

acid gastric juice, acting on the blood-pigment, makes it dark brown or black.

The quantity of this fluid ejected varies from a few drachms to several pints.

It is acrid and irritates the fauces and mouth. The blood, altered in comjx)-

sition, oozes from the capillary walls of the congested mucous membrane of the

stomach. The fluid is not always vomited, but in fatal cases it is very excep-

tional not to find it accumulated in the stomach. The intestines may be the

seat of similar haemorrhages, giving black diarrhceal stools. The swollen gums
bleed readily, and there may be epistaxis. Rarely there is haemorrhage from

the respiratory tract, the'' nose, the ear, and the urethra. Femal&s who are

capable of menstruation bleed profusely from the vagina and uterus. Dur-

ing pregnancy yellow fever causes miscarriage. The jaundice deepens and the

skin becomes of a dark olive or mahogany hue. If there be perspiration, it

stains the linen yellow and emits a cadaveric odor. The urine becomes more

and more scanty. It is acid, of high specific gravity, and it may be stained

by the altered blood-pigment The chlorides are diminished. It contains

granular and hyaline casts, and its suppression adds uraemia to the existing

toxaemia of the yellow fever. Sometimes cutaneous eruptions appear, such as

roseola, pustules, or herpes labial is.

Exceptional cases are those (a) in which the cold period is omitted, and

fever inaugurates the first stage ; (6) cases in which no fever follows the cold

jwriod, or the febrile reaction is delayed, while the patient becomes stupid or

semi-comatose, and the skin is congested and livid, the pulse being extremely

feeble, albuminuria occurring on the first day, and the patients dying within

three days ; (e) cases commencing with delirium or maniacal excitement.

Should recovery take place, the jaundice continues for several days, grad-
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iially fading out. If the case be fatal, the jaundice persists after death.

Other expressions are used in describing various types of yellow fever in

which certain symptoms predominate, such as ataxic, algid, adynamic, con-

gestive, etc.

Duration and Terminations.—In a violent epidemic a patient may die

suddenly from collapse within the first few hours of the disease, being stricken

down while walking or at work. Death is most apt to take place from the

third to the fifth day. Relapses are infrequent, but they may occur. If the

patient do not improve or die before the fourth or fifth day, he passes into a

typical typhoid state, with sordes, hard, dry, black tongue, muttering delirium,

diarrhoea, petechise on the skin with large ecchymotic patches, extreme albu-

minuria, increased epigastric tenderness, black vomit, and finally suppression

of urine, followed by convulsions or coma and death.

In cases which recover the average duration of the disease is six days.

Death occurs from the poison of the disease it«elf, exhaustion, uraemia, or

black vomit. It is not very common for patients to die from the hsemorrhage

alone, though it should always be borne in mind that death may result sud-

denly from this or other cause at almost any period of the disease. It may
occur in syncope after violent maniacal excitement.

Complications.—There are no special complications of yellow fever. It

may exist in the course of various chronic diseases. The black vomit and

jaundice in many cases do not appear at all, but when present they are symp-
toms rather than complications.

Sequelae.—The sequelae of yellow fever are few. Convalescence, always
slow except in the mildest cases, may be further retarded by general furuncu-

losis, suppurative parotitis, hepatitis, or by a very weak and irritable stomach

and diarrhoea. Errors in diet have been known to produce fatal gastric hpem-

orrhage two or three weeks after establishment of convalescence. The heart

is apt to be feeble, and reparative and nutritive processes proceed slowly.

Phlebitis and thrombosis of the femoral vein sometimes follow. The stomach

often remains irritable for a long time. Relapses occasionally occur during

early convalescence.

Diagnosis.—The diagnosis of yellow fever is based upon the following
features : its portability by fomites, the sudden invasion by chill and rapid
rise of temperature, with a slow pulse, pains in the forehead, lumbar region,

and calves, tenderness over the epigastrium, redness of the eyes, excessive gas-

tric irritability, black vomit, jaundice, and diminished urine with albuminuria.

Typical cases presenting all these features are unmistakable. In mild cases a

correct diagnosis may be difficult. In any doubtful case occurring in a mala-

rial district at the commencement of an epidemic of yellow fever it is well to

give a large dose of quinine with a purge, and favor free diaphoresis by hot

diluent drinks and a warm bath. If the temperature yield to these measures

and the patient improve, he has not taken yellow fever. The jaundice itself

is a very misleading diagnostic feature, for it is often absent in yellow fever,

and may be' present in malignant types of malarial fever. It may occur only
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as a post-mortem pigmentation in yellow fever, and even in the severe cases it

is not common before the fourth or even fifth day. Mild cases and the earlier

cases of an epidemic may be confounded with relapsing fever, severe malarial

fevers, such as bilious remittent or pernicious malarial fever, acute yellow

atrophy of the liver, or jaundice of local hepatic origin attended by fever.

Relapsing fever has a typical spirillum found in the bhxxl, is non-con-

tagious, tiie spleen is enlarged, there is no black vomit, there is a typical

relapse, and both temperature and pulse are higher than in yellow fever.

Malarial fevers are non-portable, are controlled by quinine, the spleen is

enlarged, the fever is distinctly periodic, either remittent or intermittent, albu-

minuria is much less frequent, and one attack of the fever favors subsequent
ones.

In bilious remittent fever there are usually several paroxysms instead of

one
;

the remission commonly occurs abruptly, within twenty-four hours

instead of upon the fourth day ;
the tongue is coated heavily, and is broad,

flabby, and indented by the teeth, instead of sharp, dry, and pointed ;
the

spleen is large ;
the splenic area is tender

;
delirium is more common

;
and

copious vomiting of bile occurs, in distinction from the mucus and black vomit

of yellow fever. Albuminuria is rare, and the ague is more apt to occur in

inland rural districts than in seaport towns and cities. Free pigment and the

malarial plasmodium may be found in the blood. Death, if it takes place,

comes earlier than in yellow fever.

Haemorrhagic remittent malarial fever, accompanied by jaundice, sometimes

resembles yellow fever quite closely, but previous attacks of ordinary ague
will have occurred, the jaundice apjx?ars very early, and the symptoms fluctu-

ate with the temperature, and melanuria appears with each paroxysm.

Phosphorus-poisoning has some features in common with yellow fever,

but the odor of the drug is obtained in the breath and traces of poison may
be found in the ejecta.

In acute yellow atrophy, which is non-portable and not epidemic, the

spleen is enlarged, the liver is reduced in size, black vomit is absent, and the

disease begins slowly without fever or pain.

In local jaundice with pyrexia difficulty in. diagnosis may arise, but care-

ful attention to the special diagnostic symptoms of yellow fever above enume-

rated will seldom fail to decide the case.

Prognosis.—The prognosis depends upon the severity of the epidemic.

As in many other epidemics, the maximum mortality in yellow fever is

usually attained in a middle period, the earlier and later cases being less

severe. The hospital mortality is always worse than that of private cases.

It is seldom less than 20 per cent, among unacclimated adults, and it may
exceed 50 per cent. This is in part due to the fact that the ca«5es come under

treatment late, many being brought in moribund. In mild epidemics 1 patient

in every 15 or 20 dies; in severe epidemics 1 in 3 dies. In the epidemic of

1878, 36,000 cases occurred in Louisiana with a mortality of 16.66 per cent.

(Bcmiss), and in New Orleans the mortality at the Charity Hospital was 50
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per cent. Among the fatal cases nearly three-fourths of the deaths occur

during the first week.

The prognosis is particularly bad—(1) if the initial paroxysm is unduly

intense; (2) if severe gastric irritability is pei'sistent; (3) if black vomit

occurs, but especially if there are passive haemorrhages from various mucous

surfaces
; (4) if albuminuria increases and the volume of urine diminishes

;

(5) if jaundice appears early and is intense; (6) if patients have been greatly

worried or fatigued, or if they are suffering from inanition or cachexise
; (7)

in pregnancy and the puerperal state
; (8) if capillary congestion of the skin is

excessive in the first stage ; (9) if there are delirium and irregular pulse and

respiration.

Complete suppression of urine is more fatal than black vomit. The com-

bination of black vomit and complete suppression of urine is certainly fatal.

If necessity for removing the patient arise after the attack has begun, the

prognosis is rendered worse thereby. Prognosis is bad in certain rare cases

in which the earliest symptom is delirium or stupor.

Prognosis is favorable when the gastric irritability and the amount of

albumin in the urine diminish. Ordinary bilious vomiting is not an unfavor-

able sign.

The disease is more fatal among men than among women and children,

and more fatal among alcoholic and plethoric subjects.

When the temperature remains below 103.5° during the paroxysm the

course of the disease will probably be mild. If a certain locality has enjoyed

long immunity from yellow fever, the epidemic is apt to be severe, because

there will be more unprotected persons exposed to the disease.

Treatment.—While there is no specific for yellow fever, which is a self-

limited disease, many lives may be saved by prompt and vigorous measures.

There is no disease of which this can be said with greater emphasis, and as

much depends upon the faithfulness and efficiency of a thoroughly trained

nurse as upon the physician. Maintaining the patient's courage and hope is

of great service.

The indications for treatment are—
I. To adopt prophylactic measures by rigid quarantine, etc.

;

II. To kee]) the patient absolutely quiet ;

III. To control the emesis and prevent the suppression of urine
;

IV. To support the strength until the crisis is past.

I. Prophylaxis.
—When an epidemic breaks out all persons whose duty does

not keep them with the sick do well to leave the infected district immediately.
It is well to avoid the presence of fever-stricken patients when suiFering from

fatigue, loss of food or sleep, or depressing emotions,
—all of which factors ren-

der one more liable to the disease. Nurses and attendants should secure all

the fresh air possible, and hospital patients are often best treated out of doors

in tents. The patient should be quarantined, and all care must be taken to

prevent the distribution of clothing, bedding, or any personal effects which

have not been most thoroughly disinfected by strong heat, fumigation, or
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other measures. The disease has been transmitted by a lock of hair from a

diseased patient, and frequently through the medium of the mails.

Quarantine based merely upon a time limit is ineifectual, and it should

depend rather upon the perfection of sanitary arrangements. The cardinal

principles involved in prophylaxis during any epidemic are summed up in the

oft-quoted words,
"
Isolation, disinfection, and depopulation."

As in the case of cholera, strict sanitary cordons around an infected area as

a rule prove useless and practically impossible, and prompt depopulation, with

thorough destruction of all fomites, is both more effectual and more humane.

All excreta should be disinfected and afterward buried, although their infec-

tive power is doubted by some observers
;
and Freire advises the cremation

of the bodies of those dying of the disease.

If yellow fever extends to a ship in an infected port, the vessel should put
to sea and reach a healthy port as speedily as possible, when the crew having
been isolated, it must be thoroughly fumigated, scraped, cleaned, and painted.

II. Early Treatment.—As soon as the diagnosis of yellow fever is made the

patient must be put to bed and kept from visitors or excitement of any kind.

Cheerful surroundings and abundant fresh air are most important. Medica-

tion and fluids must be given through a tube or with a teaspoon to avoid rais-

ing the head. The bed should be kept clean and the linen changed without

moving the patient unnecessarily or exposing him to draughts. A bed-pan
should be used, and, if the urine cannot be voided while the patient is recum-

bent, it is better to use a catheter than to let him run the risk of rising. If

the patient be seen very early and indigestible food has been taken, the stomach

should be unloaded by an emetic of ipecac. If there be constipation, a laxative

or a purgative enema should be given. Excessive purgation is to be avoided,

although it is a very common domestic practice to give castor oil on the first

day. It is well to promote diaphoresis by a hot mustard foot-bath
;

the

patient is then kept covered by blankets, and is given a hot lemonade or hot

alcoholic drink. The neuralgic pains in the calves and back are relieved by

twenty grains of quinine ^er* rectum (Bemiss). Salol in five-grain doses every

two hours is sometimes useful for its favorable action in the intestine.

III. Treatment of Emesis and Suppression of Urine.—When eraesis becomes

severe attempts should be made to control it by a mustard paste over the epi-

gastrium and the internal administration of any of the following : dilute hydro-

cyanic acid
;
cerium oxalate

;
cracked ice

; light acidulated and effervescing

draughts, or plain lime-water in frequent half-ounce doses
;
cocaine in doses of

one-sixth of a grain. If these measure fail, it is best to let the stomach have

absolute rest, employ the rectum for subsequent medication, and give a small hy-

podermic injection of morphine. No heemostatics have any specific control over

the black vomit or the purpura, and no unnecessary medicine should be given.

With evidence of suppression of urine the lumbar region should be cupped
and poulticed or covered with a large mustard paste or a turpentine stupe.

The effervescing draughts should be increased. Apollinaris, Seltzer, Vichy,

iced champagne, lemonade with bitartrate of potassium, are all useful. If the
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stomach will not tolerate these beverages, a pint of salt water should be

injected into the rectum every two hours. Digitalis, camphor, or ammonia in

whiskey may be given per rectum. Diaphoresis should be encouraged in every

way possible without too much disturbance of the patient. The temperature

seldom demands special attention. If very high and prolonged, it should be

controlled by frequently sponging the body with equal parts of alcohol and

water. -

IV. Supporting Treatment.—In ordinary cases during the febrile paroxysm

it is best to give no food at all, for the stomach will only be disturbed by it.

In cases accompanied by great prostration the immediate administration of

stimulants by the rectum and hypodermically may be necessary. If extreme

restlessness, insomnia, or delirium be wearing out the patient's strength, mor-

phine should be given hypodermically or opium, sulphonal, chloral, or bro-

mides per rectum.

After the paroxysm is over the greatest care must still be exercised in

regard to diet. No solid food should be given for ten days or a fortnight

in bad cases. At first teaspoonful doses may be given of peptonized milk,

koumyss, or iced champagne, followed by beef-juice, and later by nourishing

broths and gruels. Stimulating or nutrient enemata may be given once in two

hours. They should be injected high up by the use of a flexible rubber tube.

A few drops of laudanum will often secure their retention if the rectum prove

irritable. In this way peptonized milk, beef peptonoids, brandy, egg-albumin,

etc. are given, and enough is absorbed to maintain life until the stomach retains

food. Children even earlier than adults usually require rectal stimulation.

Large doses of opium should be avoided on account of the tendency to sup-

pression of urine.

Exceptional and very fatal cases are those in which no reaction follows the

initial cold stage. For these it is recommended to give hot mustard sponge-

baths and vigorous stimulation. Other cases, occurring especially among the

young, show violent neurotic symptoms at the first, such as convulsions, delir-

ium, with alternate flushing and pallor of the face. For this type Bemiss

advises the application of leeches to the temples or back of the neck, cold

applications to the head, calomel, chloral by enema, morphine by the skin,

and the inhalation of chloroform if the convulsions are severe.

Sternberg, who has been employed by the United States government to

study recent epidemics of yellow fever, advocates the use of sodium bicarbo-

nate to make the highly acid urine neutral or alkaline, and thereby diminish

the imminent danger of nephritis with suppression. He has also had some

success with the internal use of corrosive sublimate.

The fact that epidemics of yellow fever are arrested by frost has led to the

experiment of treating patients by surrounding them with an atmosphere of

artificially cooled air (Garcia) ; but, as might be expected from the fact that

the reduction of the internal body-temperature to any marked degree is incom-

patible with maintenance of life, this treatment ha.s yielded discouraging re-

sults, besides being very expensive and uncomfortable for the patient.



TETANUS.

By JAMES T. WHITTAKER.

Tetanus (rerai/oc, vetua), to stretcli) ;
Trismus

; Lockjaw ; Opisthotonos

(oTtcade, backward, xetvoj, to stretch) ; Starrkrampf, Wundstarrkrarapf (Ger.),—a grave, often exquisitely acute, infection, caused by a specific bacilkis, the

tetanus bacillus, introduced through a wound or some break of the surface,

characterized by excessively heightened reflex under the action of toxines,

which induce spasmodic contraction of the voluntary muscles, first and espe-

cially of the jaw (trismus, lockjaw), face, and neck, and extensors of the spine

(opisthotonos), of short duration, often of rapidly fatal termination. Among
the larger animals the horse, sheep, and goat are especially liable to the

disease.

The clinical features of tetanus are so coarse and obtrusive as to have been

remarked in the most ancient times. Some of the finest descriptions of Aretaeus

were based upon observations of tetanus. Hippocrates devoted a whole section

to its treatment, and certainly appreciated the gravity of the disease.
" Such

persons," he says,
"
as are seized with tetanus die within four days, or, if they

pass these, they recover." Aretaeus declared tetanus to be a spasm of an exces-

sively painful nature, very swift to prove fatal, and not easy to be removed.
"
It supervenes," he declares,

" on the wound of a membrane or of a muscle

or about punctured nerves, when, for the most part, patients die
;
for spasm from

a wound is fatal." .... Women are more disposed than men
;
children are

frequently affected, but less fatally.
" In all the varieties," he says,

" there are

pain and tension of the tendons and spine and of the muscles connected with

the jaws and cheek, so that the jaws could not easily be separated even with

levers or a wedge." No such graphic description of the symptomatology of

the disease as detailed by Aretaeus has ever since been written. The distor-

tion and suffering are so great as to make the spectacle painful even to the

beholder. "The physician," he declares,
" has no power over the disease; he

can merely sympathize. This is the great misfortune of the physician."

Most of the contributions of later times have been presented by the sur-

geons Laurent, Larrey, etc. Curling wrote his famous treatise on tetanus

(Jacksonian Prize Essay) in 1834; Rose (E.) made the most valuable clinical

contribution of modern times to the Handbuch der AUgem. u. SpecieUe

Chimrgie, Pitha u. Billroth, Bd. 1, Abtheil. A., 1870. Nikolaier discov-

ered the bacillus of tetanus in 1885.

Brieger (1887) obtained from sterilized cultures of the tetanus bacillus a

toxine which, in mice, in the smallest doses, produced the typical symptoms
463
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of trismus and tetanus with fatal termination. Besides this body, Brieger
eliminated various tox-albumins with specific properties.

Etiology.—Tetanus is now known to be a specific disease. It arises in no

case spontaneously, and demands for its development a break of the surface

through which its specific cause may be introduced
;
hence tetanus follows

most frequently in the course of and in consequence of some external injury.

Though the extent and severity of the injury stand in no direct relation to the

disease, the seat and character of the wound have much to do with its devel-

opment. For, while tetanus may occur in consequence of any kind of wound,
it does occur much more frequently after contused wounds with penetration of

foreign bodies. It is therefore very frequent after gunshot wounds, and is

especially frequent in wounds of the extremities. Wounds of nerves are also

attended with special liability.

Tetanus may follow a lesion as trivial as the extraction of a tooth, a vene-

section, the sting of an insect, a simple scratch of the surface, the application

of a blister, a slight wound of the foot as from a nail in a shoe. It occurs

not infrequently in the newborn from lesions of the umbilical cord, and has

been repeatedly observed after a wound of the cervix uteri, as after parturi-

tion. The intrusion of a splinter of wood, the lodgment of a fish-bone in the

throat, have broken the surface sufficiently to introduce or give entrance to the

cause of the disease
; but, as the cause comes from without, tetanus occurs in

the great majority of cases in wounds of the extremities. Curling found

wounds on the extremities in 111 of 128 cases, and Thamhaym in 395 cases

found the locality of the injury in the hand and finger 119 times.

Though the frequency of tetanus varies at different times, it is on the whole

a comparatively rare disease. True, Lind saw 5 of 6 cases of amputation die

of tetanus, and once in modern times—namely, at the battle of Lyon in 1834
—12 of 277 wounded died of the disease. The experience of Blanc, who saw

30 cases in 810 wounded, is also unusual. More in accord with the rule is the

rarity of the disease in the Civil War in America and the Franco-Prussian War,
in one corps of which there were observed but 45 cases among 24,262 sick and

7182 wounded.

In civil life the disease is still more rare. Thus, at Guy's Hospital in

thirty-two years there occurred but 1 case of tetanus to 1570 patients; in

Vienna in ten years, but 1 case to 4798 patients. Rose states that the mortal-

ity of tetanus in Berlin was but .04 per cent., and this included 266 cases in

newborn infants.

The disease is most frequent in hot countries. Aside from attack of the

newborn, the period of greatest liability is between ten and thirty.

The fact that the disease occurs after minute, alraOvSt undiscoverable, injuries

as readily as after the most extensive lesions, long ago excited suspicion of its

infectious nature. Carle and Rattone (1884) furnished the first proof of com-

municability of the disease by the inoculation of rabbits with pus from the

wound in a case of human tetanus. Nicolaier in the following year discovered

widely disseminated in all kinds of earthy matter bacilli which, introduced
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subcutaneously into mice, guinea-pigs, and rabbits, produced typical trismus

and tetanus with fatal termination. Rosenbach in the next year (1886) dem-

onstrated the tetanus bacillus for the first time in man, and a number of com-

petent observers confirmed these demonstrations in other cases, including
tetanus neonatorum (Beumer, Piper), including also castration tetanus and

tetanus trauniaticus in animals (Bonome). Thus was established the genetic

relation to the disease of the bacillus of Nicolaier.

The tetanus bacillus is a delicate rod, a little longer than the bacillus of

mouse septicemia. It occurs in irregular masses in the affected tissue, and is

recognized by the characteristic development of its spores. One end of the

bacillus swells to show an oval, sharply-defined, shining spore, and presents the

appearance of clock bell-strikers, drumsticks, or, better, pins. This spore for-

mation occurs in great abundance in the body of the animal as well as in

artificial culture. The bacilli are easily colored with methyl-blue and fuchsine.

Artificial culture is difficult. The bacillus is a strict—i. e. an obligate
—anae-

robe, so that in artificial culture particles of infected matter must be introduced

into the deeper layers of blood-serum to secure growth. The culture is so

commonly contaminated as to often require subsequent separation to obtain it

pure.

The bacilli and spores of tetanus are so widely disseminated in soil and

dust as to be almost ubiquitous. They abound most on the surface of inhab-

ited soil, and are not entirely absent in uncoutaminated virgin soil. The
rubbish and dust of sti-eets and houses are soils of predilection. The wide

dissemination of the parasites accounts for the cases of apparent spontaneous
or idiopathic tetanus, while the fact that the free access of oxygen prevents its

growth furnishes explanation of the comparative rarity of the disease and

greater liability in case of penetrating wounds.

The tetanus spores found in the earth develop virulent cultures upon serum

in the course of sixteen days. Of 23 soil-tests taken in Copenhagen, 16 proved
virulent in the inoculation of animals

;
7 tests taken at a depth of two to four

feet all produced tetanus
;
4 of 5 soil-tests, taken from gardens outside of the

city, sliowed no spores and produced no infection. The bacillus is innocuous in

the stomach.

In an examination of 25 specimens of earth Verhoggen and Baert found

the genuine tetanus bacillus 15 times, demonstrated in all cases by inoculation.

The bacillus may not, however, be demonstrated in the blood. The injection

of the substance of the spinal cord of animals dead of tetanus produced tetanus

in other animals only when introduced under the dura, and never when intro-

duced under the skin. The same results were observed with the use of

strychnine, which has much the same effect as the poison of tetanus. The dis-

ease is sometimes convoyed by contact with horses affected with tetanus, though
the bacillus is found much more frequently in the soil than in the body of

animals. Tureina demonstrated in the dust of the floor of three wards of a

military hospital, as well as in the dormitories, the presence of the tetanus

bacillus. The demonstration was made by means of the inoculation of rabbits.
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Dor inoculated rabbits with the cerebro-spinal fluid of a man dead of tetanus.

The animals quickly succumbed without showing any pronounced picture of

tetanus. Pure cultures were made with the tetanus bacillus obtained from the

spinal cord of these animals. Rabbits inoculated with these cultures showed

the distinct picture of true tetanus. The bacilli perish very rapidly after the

death of the patient, hence the difficulty of their detection. Pure cultures are

best obtained by great dilution in sterilized water and stroke inoculations of

the serum of horses' and sheep's blood.

Brieger demonstrated the presence of tetanine both by chemical analysis and

physiological experiment. Particles from an infiltrated arm which showed,
under the microscope, tetanus bacilli, other long bacilli, staphylococci, and

streptococci, were introduced under the skin of mice, guinea-pigs, and rabbits,

with the result that tetanus occurred in every case. A dog proved refractory

both to this substance and to the injection of tetanine. A large abscess

developed in a horse. Injections of large doses of tetanine produced long,

persistent, violent muscular contractions, but the rigidity characteristic of

tetanus in the horse did not develop. Beumer first succeeded in producing
the characteristic picture of tetanus by the inoculation of particles taken from

a wound at the umbilicus in a child dead of trismus neonatorum. The demon-

stration was thus ofifered that trismus and tetanus in the newborn may be no

longer looked upon as a neurosis, but must be regarded as a traumatic infec-

tion. Kischensky examined three cases of tetanus neonatorum in consequence
of an omphalitis. Inoculation of the pus produced tetanus in one case. In all

three cases the streptococcus was found in the pus, and in one case it was also

found in the internal organs. Nissen succeeded in demonstrating toxines of

like effect in the circulating blood of a patient affected with tetanus. The

blood, withdrawn by venesection twenty minutes before death, showed itself

free of tetanus germs in agar cultures, but the injection of six mice with but

.03 ccm. of blood-serum produced a fatal tetanus within a few hours, while

other mice injected with the blood-serum of healthy or non-tetanic men
remained unaffected.

Pestana concludes that the poison of tetanus is absorbed by the blood, and

is thence taken up by and retained in the lungs, the spleen, the kidneys, and,

above all, the liver. The toxine is conveyed by the urine in imperceptible

quantities. It can be demonstrated in nerve- and muscle-substance. Faber

secured a filtrate, by means of Chamberland's filter, entirely free of. bacteria

—a sterile, clear, yellowish, nearly alkaline fluid of equal virulence with the

culture-soil itself. Inoculation of this substance is followed without local

signs
—

i. e, spasms
—by general tetanus which begins with trismus. The

tetanus shows itself sooner than after infection. The filtrate loses its virulence

entirely after heating for five minutes at 65° C. Introduced into the aliment-

ary canal, it has no poisonous effect.

Kitasato observed that the filtrate perfectly free of germs produced the

same tetanic effect as the culture of tetanus bacilli
;
hence tetanus is not a

question of infection, but of intoxication by a specific product of the tetanus

Vol. I.—30
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bacillus. Of the animals experimented upon, the most sensitive were guinea-

pigs, then mice, then rabbits. Tetanus sometimes shows itself at once, at the

latest on the third day. The inoculation of organs of animals dead of tetanus

into other animals remained without effect, but the inoculation of blood or

transudations from the chest-cavity, though free of germs, always produced
tetanus in mice. The tetanus poison therefore penetrates to the blood and pro-

duces here its toxic effect. A filtrate exposed to daylight at a window loses

its virulence in the course of several weeks, but when kept in a dark room it

is, after three hundred days, as virulent as when fresh. Direct sunlight

absolutely destroys the poison of tetanus in fifteen to eighteen hours. Dilu-

tions with water do not affect it.

Morbid Anatomy.—Tetanus shows no distinct and definite lesions. The

cause of the disease often disappears to leave no trace, and, since this cause

has been determined to be of chemical nature, questions of morbid anatomy
have lost interest. Lockhart Clarke mentions the discovery of areas of fluid

or of granular disintegration in the gray matter and in the white columns

of the spinal cord. Coates found the same appearances in the bulb and the

pons. Dickinson looked upon these changes as exudations. Recent necro|>

sies show extensive hypersemia, which in the course of time entirely fades

away.
Bruscattini studied the condition of the different parts of the organism

afler inoculation. He made inoculations with emulsions of the central

nervous system, kidneys, liver, blood. The animals having been killed

when the symptoms were at their height, the blood and kidneys were found

virulent, the liver and suprarenal capsules innocent. The poison is dissemi-

nated gradually along the course of the nerve-substance, and rather in ascend-

ing than descending direction, whether it be injected directly, subdurally, or

subcutaneously, afler the manner of the poison of hydrophobia.

Symptomatology.—The period of incubation varies from one to two

weeks. Of the 75 cases recorded by Faber observed in the course of thirty-

five years, the period of incubation could be accurately established in but 64.

In 74 j>er cent, of these cases it ranged from seven to eleven days, never less

than four or more than twenty-two days. In 11 of these 75 cases no contact

with tetanus could be observed
;
28 of the remaining 64 cases were infected

by the soil, 11 by contagion in the hospital.

The disease begins, as a rule, with spasm of the muscles of mastication.

Contraction of the masseters locks the jaws to produce the condition known

as trismus, lockjaw. Contraction of the muscles of the neck occurs at the

same time or may j)recede the contraction of the jaws. Rose delares that

the contraction of the masseters may be felt by the insertion of the finger

within the mouth, and that the stiffness of the muscles of the back of the

neck is best recognize*!, as in cerebro-spinal meningitis, by attempts to lifl

the body by the head. The affection of the muscles of the face soon pro-

duces a ]>eculiar physiognomy. The lips are usually stretched over the closed

teeth to produce the characteristic smile, the vuius sardonicus, so graphically
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described by Hippocrates. Fagge speaks of the case of a girl who was repri-

manded by her mother on account of a singular grinning expression of the

face, over which she had, of course, no control. This alteration of the physi-

ognomy gives to the patient the appearance of age. Farr says a man aged

twenty-six was taken for sixty.

The disease begins usually mildly and increases gradually and progressively.

There is, in association with the stiffness of the neck or diminished mobility

of the jaw, some difficulty of deglutition. The muscles are affected from above

downward. The spasm extends to involve the muscles of the back. Impli-
cation of the groups of great muscles in the spine soon distorts the body. The
whole trunk is stiffened like a statue (orthotonos), or is more frequently arched

with its convexity upward (opisthotonos). It is said to be sometimes arched

forward (emprosthotonos), or laterally (pleurosthotonos). The forearms and

hands are spared for a long time. Motion, either active or passive, is soon

inhibited or lost altogether under the board-like induration of the muscles.

During these states of rigidity convulsive attacks occur with shocks like

strokes of lightning. They show themselves in consequence of effort, even of

involuntary effort, or as the result of any outside irritation, and express the

intense reflex excitability of the spinal cord. In the interval the body assumes

the position of rigidity from which it has been distorted by the violence of the

spasm. The suffering of the patient at this time is indescribable. The spasms
are attended with excruciating pain. The mind is perfectly clear, but is weak

from loss of sleep and anxiety. Tlic patient may not satisfy eitiier hunger or

thirst on account of the locking of the jaws. The arching of the body from

contraction of the muscles of the spine (opisthotonos) prevents a proper decu-

bitus. Individual muscles, especially the recti abdominis, have actually rup-
tured under the powerful contraction, to discharge masses of blood at their

divided ends. Difficulty of breathing, cyanosis, a sense of distress and danger,
with lancinating pains at the bottom of the chest, indicate the; spasmodic con-

traction of the diaphragm. Fever may be entirely absent. There is generally

some elevation of temperature, which is liable to sudden exaggeration, often

without discoverable cause, probably due to the influence of the nervous sys-

tem. Extreme elevations of temperature to 110° or 112° F. are pre-agonal.

Sometimes there is an elevation of temperature after death. The pulse is,

as a rule, but little affected. It may be retarded during the paroxysm or it

may be increased ten to twelve beats. Rapid increase to 170 to 180 usually

precedes a fatal termination. Liston declares that the vessels may be so much
contracted as to prevent the escape of a drop of blood in amputation of a mem-
ber. The skin is usually covered with sweat, a point often of diagnostic value.

The bowels are constipated. There is often suppression, and more frequently

retention, of urine.

Diagnosis.—The diagnosis largely rests upon the early appearance of

trismus. Lockjaw from sore throat, mumps, synovitis, rheumatism at the

temporo-maxillary articulation, should be easily distinguished by the most

superficial examination. The feel of tiie rigid masseters inside the mouth and
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the associate stiffness at the back of the neck speedily di&sipate doubts. Hys-
teria and hystero-epilepsy may show the typical opisthotonos of tetanus, but

hysteria is, as a rule, unattended with trismus, and when trismus is simulated

by the fixation of the jaws, hysteria is recognized by the fact that the intervals

of attack are irregular and always entirely free from spasm or pain.

The regular invasion of tetanus from above downward, first of the muscles

of the face and neck, later of the trunk, distinguishes the disease from the

spasmodic contractions of spastic myelitis. Cerebro-spinal and basilar menin-

gitis, which have in common with tetanus stiifness of the neck and opisthotonos,

almost never show trismus. They have also a different origin and history,

are epidemic or tuberculous, with associated symptoms, such as vomiting,

headache, hyperaesthesia, herpes, etc., not seen in tetanus.

Tetany is distinguished by its typical spasms of days' and sometimes weeks'

duration, and absolute intermissions
; by the peculiar contraction or position

of the hand, which may be called out by long pressure upon the nerves or

arteries of the arm, the so-called Trousseau phenomenon ; by the frequent

lar}aigo-spasm ;
and by the increased mechanical and galvanic excitability of

the motor nerves.

Hydrophobia, which has in common with tetanus spasm of the muscles of

deglutition, is distinguished by the much shorter period of incubation, by
the trismus and opisthotonos of tetanus, and by the psychical exaltation and

anxiety of hydrophobia.

By far the most important question in differential diagnosis concerns the

recognition of poisoning by strychnine. The poisonous effects of this alkaloid

are most closely simulated by the effects of the toxines of tetanus. The diag-

nosis rests upon the following points : The history of origin where it may be

ascertained, the existence of a wound, the period of incubation. Signs of

strychnine-poisoning supervene at once. Tetanus begins with trismus, and

gradually descends, sparing as a rule, except in children, the arras and hands.

Strychnine often shows its first signs in irritation of the stomach, and in the

affection of the muscles seizes by preference upon the extremities. In tetanus

there is persistent rigidity ;
in strychnine-poisoning there are intervals of ab-

solute relaxation. Thus, in the interval between the paroxysms the mouth

remains closed in tetanus, but may be freely opened in strychnine-poisoning.

The reflex spasms of tetanus occur later in the course of the disease, and

increase in intensity, while those of strychnine occur at once, intense from

the start. Strychnine-poisoning is quickly terminated by death or recovery ;

tetanus is protracted to days and weeks. Golding-Bird rejwrted the case of

a boy affected with tetanus with spasms for fifVy-one days, with subsequent

persistent rigidity and death on the one hundred and seventh day.

Eiselberg establishes as a difference between tetanus and other wound infec-

tions the fact that in tetmus local wound reactions are entirely absent. So-

called cases of rheumatic tetanus are therefore really of tnuimatic origin.

The prognosis is exceedingly grave. Death may occur in any attack of

convulsions. The heart has, actually under observation, suddenly ceased to
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beat. Death occurs, as a rule, before the end of the first week, so that, as

Hippocrates said,
"
patients die within four days, or, if they pass these, they

recover." In exceptional cases, however, the fatal termination may not occur

for three weeks. The disease rarely lasts longer in children than two or three

days. The prognosis is so grave in the newly-born that Bauer declares that

the occasional cases of recovery have been looked upon as probable errors in

diagnosis.

The prognosis may be determined in some degree by the length of the

period of incubation—that is, the interval between the injury and the appear-

ahce of the trismus
;

for an interval of lass than ten days gives a prognosis

of 96.6 per cent., while the general prognosis, inclusive of the cases of long

and short interval, ranges from 84 to 87.5 per cent. The prognosis stands in

direct relation to the frequency of the paroxysms and the rapidity of increase

of rigidity. Death may take place in cases of rapid recurrence and short

intervals in the short space of two to ten hours. According to Rose, 63

per cent, of cases die within the first five, and 88 per cent, within the first

ten, days. The relief of the later periods is probably to be explained by at

least partial elimination of the toxines. Rigidity may persist for some time,

even for months, after recovery. The ability to sleep is always a favorable

sign.

Prophylaxis.—In prevention of tetanus it is to be emphasized that the

minutest wounds soiled with earth, dust, or foreign bodies, as splinters, are to

be scrupulously cleaned and disinfected. The minutest fragments of splinters

must be removed immediately. With regard to the fact that the secretions of

the wounds of patients contain bacilli, and that the poison has such great

resistance to desiccation, it is further strictly enjoined that all materials in

contact with the wound, dressing, bandages, etc., are to be destroyed by fire—
that separate intruments are to be used for such patients, and the patients them-

selves are to be isolated from other surgical cases.

In prophylaxis of the newborn it must be observed that the wound at the

navel is attended with the utmost care. The aseptic treatment already recom-

mended by various authors meets thus with scientific justification ;
for all the

investigations concerning the origin of the tetanus bacillus demonstrate that

it has an unusually wide ectogenous dissemination. Unclean hands, the use

of bandages not sufficiently aseptic, and the raising of dust in the cleaning of

the puerperal room, suffice in the observations of Beumer to convey the infect-

ing agent.
•

Treatment.—As in hydrophobia or other disease characterized by exces-

sive hypersesthesia of nerve-centres, the patient should be kept perfectly quiet.

He should be put in a dark room and isolated from curiosity and officious or

meddlesome ministration. The most absolute silence should be enjoined on

the part of the patient as well as the attendants. On account of the locked

jaw the food should be fluid, but should be as nutritious as possible. Milk,

soft-boiled egg diluted with hot water, nutrient soups, stimulants, as wine,

whiskey, or brandy, should be regularly administered. Where the act of deglu-
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tition excites spasm the patient may be anaesthetized, and, according to the sug-

gestion of Rose, fed through a tube, which may be, as in the case of insane or

refractory patients, inserted through the nose. Foreign bodies sliould certainly

be immediately extracted and irritated nerve-trunks excised. Angry wounds,
"
festering sores," may be treated with the powerful antimycotics, as carbolic

acid, corrosive sublimate, or with the actual cautery. More extensive exsec-

tion, and especially amputations, are surgical barbarities of the past. Spas-

motlic contractions are best relieved by the administration of anodynes. Opium,
on account of its associate discomfort and distress, is better substituted in our

day by chloral. A large dose, 1 drachm at first, may be followed by smaller

doses, 15 to 30 grains every hour or two, or as often as necessary to subdue

spasm. Calabar bean and curare have been administered with success in indi-

vidual cases, sometimes of questionable diagnosis, but these remedies have

failed, as a rule, to secure other than temporary relief.

Baccelli recommended the injection of 1 eg. of carbolic acid every hour or

two until the spasms entirely ceased. Caliari reported the case of a child

three years of age which cut itself in the left thumb with a kitchen knife.

The father stopped the blood with cobweb. Tetanus set in in twenty-seven

days, and was treated by the method of Baccelli : 1 gramme of a 1 per cent,

solution of carbolic acid was injected subcutaneously three or four times a day.

At the same time there were administered clysters of potassium bromide, 0.75,

and chloral hydrate, 0.25, with warm baths. Perfect cure was secured in

twenty-seven days. Proof that the cobweb carried the tetanus was established

by experiments on a guinea-pig and a rabbit, in whose bodies was introduced

cobweb taken from the same place. The animals died in three days. The

rabbit showed exquisite tetanic symptoms.
Tizzoni and Cattani, as the result of a large number of disinfection experi-

ments with pure cultures of the tetanus bacillus, found the most effective sub-

stance to be the nitrate of silver, which destroys the spores of the tetanus

bacillus in a 1 per cent, solution in one minute; in the proportion of 1 : 1000,

in five minutes. Sublimate solutions of the same strength require ten minutes.

Creolin in 5 per cent, solution destroys tetanigenic spores in five hours
;
iodine

in six hours; carbolic acid, 5 per cent., in eight hours; permanganate of

potassium, 1 per cent., in ten hours. The injection of mytilo-toxine, the

active principle of the poisonous mushroom (toadstool), as a therapeutic

measure proved valueless.

The hope of succa^sful treatment lies in the use of the antitoxines, derived

from the blood-serum of immune animals (dogs) or from the bodies of the

bacteria themselves.

Behring and Kitasato concluded, first, that the blood of rabbits rendered

immune to tetanus ])ossesses antitoxic properties ; second, these properties

exist also in extravascular blood, and are demonstrable in the serum of such

blood free of cells
; third, these properties are so permanent that they remain

effective in the organism of other animals, so that it is possible by means of

the transfusion of blood—/. e. serum—to secure therajKJutic effects
; fourth,
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the antitoxic properties do not exist in the blood of animals which enjoy no

immunity to tetanus, and the tetanus poison introduced into the bodies of such

animals remains demonstrable in the blood and other fluids after the death of

the animals. A normal rabbit succumbs to the injection of 0.05 ccm. tetanus

poison. A protected animal may be inoculated with 10 ccm. without injury.

Such an animal has immunity not only against the tetanus bacillus, but also

against the tetanus poison, and may receive without damage twenty times as

much poison as would be absolutely fatal to normal rabbits. In ancient

times the transfusion of blood was regarded as an heroic, but in certain cases

an extremely valuable, remedy. The results obtained by these experiments

with the serum of blood furnish new proof that " the blood is a very

peculiar juice."

Vaillard was able to confirm the conclusions of Behring and Kitasato con-

cerning immunity from tetanus. The serum of rabbits rendered refractory to

tetanus possesses protective properties ;
but immunity secured in this way is

not permanent. It begins to diminish in the mouse in fourteen days, and dis-

appears in the guinea-pig between the eleventh and fourteenth days. Neither

aqueous humor nor the spleen of refractory animals extracted during life

possesses the properties of serum. The fowl is insensitive to large doses of

tetanic poison, yet the serum of the fowl has no antitoxic effect. The serum

of a rabbit which had resisted every effort at inoculation had not the slightest

antitoxic effect. This effect occurs only in animals to whom immunity has

been given artificially. It is conferred by the injection of a large quantity

of a filtrated culture. Thus it may be imparted to the serum of the fowl by
the intraperitoneal injection of 15 to 20 ccm. of filtered culture.

Schwarz reports a case of cure of tetanus traumaticus with the antitoxine

prepared by Tizzoni and Cattani. This case, after failure of other remedies,

yielded to the injection of antitoxine 20 ctg. The patient had been previously

put under chloroform. A part of the wound had been excised and the wound

disinfected with a 3 per cent, solution of sublimate and a 4 per cent, solu-

tion of nitrate of silver. The antitoxine was injected during anesthesia, and

was repeated on the following day. The patient left the hospital perfectly

cured. The author quotes from Gagliardi a similar unpublished case in

which 1 gramme of the agent sufficed to remove all symptoms of tetanus

and bring about a complete recovery. Paschini recorded a third, Casali now

a seventh, case rescued in this way. The treatment consists in the injection

of the tetanus antitoxine obtained from the blood of a dog rendered immune

to the disease, 25 eg. being injected twice a day. Such improvement occurs

in the course of a week as to render the further use of the remedy unneces-

sary, and the treatment is usually concluded with the hydrate of chloral.

Unfortunately, all the best observers do not confirm these conclusions. Kita-

sato was not able to get immunity by tolerance nor by the use of filtrates

attenuated by heat. Rabbits were rendered immune in 40 per cent, of cases

with the trichloride of iodine, but the immunity was lost in the course of two

months. Immunity is conferred upon mice by the injection of the serum of
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immunized rabbits, but this immunity is lost in forty or fifty clays. The fowl

is by nature immune to tetanus, but the blood of the fowl does not confer im-

munity upon other animals.

By the second method, Ehrlich, Brieger, and Waasermann utilize the anti-

toxines developed by the bodies of bacteria themselves, after the manner of

Koch with tuberculin. These antitoxines or protective bodias are to be

obtained in the milk of parturient animals previously rendered immune in

pregnancy by the inoculation of an attenuated culture which is gradually

increased in virulence. The protective principle remains in the whey after

coagulation and separation of the casein, so that it may be preserved indef-

initely. Some of the most sensitive of the lower animals, mice, goats, etc.,

have already been protected in this way, but at the time of the present writing

no account has been published of any work with man.



ACTINOMYCOSIS.

By JAMES T. WHITTAKER.

Actinomycosis {axri^, axrcvo^, ray ; fiuxr^i:, fungus), Big jaw, Swelled head,

Bone tumor
;
Ger. Kinn-beule, Holzzunge, Knochenkrebs,—a peculiar infec-

tion of cattle communicable to man, caused by the ray fungus, adinomyces,

characterized by development of the fungus in mass with excessive overgrowth
of the soil in which it grows, attended by metastases to different organs, marked

by symptoms of pyaemia and marasmus, and distinguished always by the detec-

tion of particles of the fungus itself in the mass, in its metastases, and in its

discharges.

Bollinger (1877) first saw the fungus as the cause of the disease known as

the big jaw in cattle. In this affection, which the veterinary surgeons had

considered hitherto a purely local disease, especially of the jaw, and sometimes

also of the tongue, throat, stomach, etc., and which they had called big jaw,

wooden tongue, throat boil, bone cancer, etc., Bollinger discovered for the first

time an extraordinary fungus as its cause. He took a specimen of it to Harz,

a botanist of Munich, who gave it the very appropriate name it bears—actino-

myces, ray fungus. Hereupon Bollinger designated the disease which it pro-

duces as actinomycosis.

Israel of Berlin also saw the parasite in man in the year of its discovery

in cattle, and described it as a new mycosis of man. Ponfick (1879) estab-

lished the identity of the disease caused by it in man with the actinomycosis of

cattle. In the first observation in man the disease ran its course as a peculiar

form of chronic pyaemia. Israel succeeded in distinguishing the parasite itself

during life in the discharges from various abscesses from the skin, the largest

of which, as post-mortem examination subsequently showed, communicated

with the left lung. Fragments of the parasite, varying in size from a millet-

seed to an apple, were discovered, also after death, in the liver, kidneys,

spleen, and intestine. Israel subsequently encountered the same formations in

other cases of local abscesses, evidently extending from carious teeth, as well

as in the root-canals of the teeth themselv^es; whence he inferred that the

mouth was the avenue of entrance, and that the parasite was carried by

aspiration to the lungs, from which point it was disseminated by metastases

to internal organs and to the skin. Israel now recognized that a case in the

practice of Langenbeck, a fatal prevertebral phlegmon, had depended on the

same cause. In subsequent observations the author demonstrated the origin

of the disease not only from teeth, but also from tonsils, in whose crypts frag-
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ments were found. These observations were speedily confirmed by others, so

that the disease immediately took a recognized place in pathology. Belfield of

Chicago first recognized the parasite in cattle in our own country as the cause

of the disease known as swelled head, technically as jaw sarcoma.

Actinomyces constitutes a mass so large as to be visible to the naked eye.

It consists of a conglomeration of innumerable threads of mycelia about a

central mass of the same structure, from which the threads radiate in every

direction to construct the ray shape. The mycelia can be always recognized by
their clubbed extremities (see Fig. 29), and the mass, on an average about

Fig. 29.
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Actinomyces (V. Jaksch).

one-fortieth of an inch, is as large at times as one-tenth of an inch in diameter.

Agglomerated masses may be as big as a fist. Fragments detached and dis-

charged have a tallowy consistence and a distinctly greasy feel. Peripheral

protrusions divide dichotomously, and show, as stated, distinctly clubbed or

pear-shaped extremities, to resemble in certain fragments the appearance of a

hand or glove with outstretched fingers. The peripheral radiation from a

central mass gives, under the microscope, something of the appearance of an

aster or sunflower. Many deviations, however, may occur from this classical

type. The size of the individual mass may vary from barely visible granules

up to masses of measurable diameter.

Besides the typical yellow color, particles may be seen colorless, trans-

parent, greenish, or brown. The young granules are whitish-gray, the very

youngest gelatinous, almost diffluent; the older colonies are opaque, and

the oldest yellowish-brown and yellowish-green. The surface may be gran-

ulated, mulberry-form. Harz and Johne tried in vain to cultivate it. Israel

finally succeeded with coagulated blood-serum, but with such different apjiear-

ance from the normal structure as to make it impossible to decide upon the

exact botanic relations of the microphyte. Bostrom succeeded best with

granules floating free in pus or lying loose in granulation-tissue. Wolff finally

inoculated the disease with pure cultures of actinomyces. The mass is colored

with difficulty, though the mycelia at the jx'riphery absorb the aniline dyes,

especially gentian violet, and retain them. Fine pictures are made with dou-
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ble colorations, as by the method of Gram, and subsequent stain with eosine.

(See Fig. 30.)

Fig. 30.

Actinomyces: Double Stain by Gram's Method.

The pathology of the affection differs in man from that of the lower ani-

mals in that the process in the animal is a local swelling, a so-called granula-

tion tumor, while in man the tendency is toward a suppurative process with

metastatic dissemination, so that the disease in man runs its course with the

formation of multiple abscesses and showing the characteristics of chronic

pyaemia. The difference is explained by the belief tHat the process is not

pure in man, but is attended with mixed infections, especially with the

penetration of the pyogenic micro-organisms. Of the 9 cases reported by

Baracz, in only 1 was there a pure actinomycosis : in all the others there

was subsequent infection with the micro-organisms of pus.

The suppurative process in man is attended also with a distinct tendency

to extensive fatty degeneration. Preparations of the granulation-tissue show

great accumulations of fatty degenerated cells.

The most frequent avenue of entrance in man is, as stated, the cavity of

the mouth, and especially the teeth whose surface is broken with caries
;
next

the bones of the jaw ;
less frequently solutions of continuity in the pharynx

and tonsils. More than half of all the cases hitherto observed in man have

arisen in this way. The origin of the disease is ascribed to the ingestion of

vegetable food, especially certain cereals. The fact that the disease occurs so

frequently in cattle excites suspicion in this direction. Prickly fodder breaks

the surface for the reception of the fungus. Johne found granules upon cer-

tain grains, especially of barley, whose free end was covered with a mycophytic

growth which presented much similarity to a mass of actinomyces. Jensen, a

veterinary surgeon of Denmark, observed an endemic of actinomycosis in cat-

tle after feeding them with barley which had lain for some time upon moist-

ened soil. Endemics after floods and inundations show the effect of moisture
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in developing the fungus. Piana discovered fibres of various cereals in the

actinomycotic growths removed from the tongue of a cow affected with the

disease. These fibres were surrounded with characteristic vegetations of acti-

nomyces. Brazola saw masses of fungus on fragments of barley in the gums
of individuals affected. Baracz reported 9 cases of human actinomycosis

—
2 acute and 7 chronic. One individual was said to have chewed the ears of

barley ;
one patient lived in the vicinity of stables for horses; a third drank

daily of lukewarm milk in the stable. In others no possible contact could

be discovered either with cattle or grain. In these cases the disease developed

itself in the region of the lower jaw—in one at the point of the tongue, and

in one on the neck in the region of the larynx. The avenue of entrance in

man bespeaks the same origin
—that is, from some vegetable source.

Symptomatology.—The disease demonstrates itself as a torpid and but

slightly painful growth, which finally perforates the skin with sinuous tracts

and various fistulous orifices. Some, if not most, of the great tumors or

masses in the region of the lower jaw formerly diagnosticated as cases of

angina Ludovici, which constituted in ancient times a much-dreaded malady,

were certainly cases of actinomycosis of the lower jaw. Besides the pene-

tration of the teeth, the parasite finds entrance into the body of man by way
of the bronchi, and also by way of the intestinal canal. Thus, there is an

actinomycosis of the jaw, of the lungs, and of the intestine. The disease dis-

tinguishes itself by its gradual encroachment upon tissues hard and sofl in its

vicinity. It expands bone, enlarges the natural outlines of the neck, convert-

ing the skin into a mass of cicatricial tissue, finds its way at times into the

anterior mediastinum, and finally, after a lapse of months or years, causes the

death of the individual by a slow process of suppuration or by a quicker suf-

focation or occlusion of larger vessels.

It may be distinguished upon the surface by the mass of cicatricial tissue
;

by the formation of abscesses with subsequent discharge without offensive

odor, often through fistulas of sinuous tracts
;
and absolutely by its yellowish

granules of the size of grains of sand, visible to the naked eye, greasy to the

feel, which, when placed under the microscojie, reveal the distinctive charac-

teristics of the growth.

Entering the bronchial tubes, it produces a peculiar form of bronchitis,

most closely allied to putrid bronchitis, save that the offensive discharge which

is expectorated separates into two instead of three layers
—an upper super-

natant, and a lower turbid fluid containing the actinomyces. In the lungs

proper the disease gives rise to the symptoms of tuberculosis, and has been not

infrequently mistaken for this disease. The gradual decline of health and

strength, the progressive emaciation, cough, suppuration, night-sweats, make

it closely resemble tuberculosis. In c^ses of more rapid progress the disease

may simulate pneumonia with its glutinous mucivpurulent or rusty sputa, dul-

ness to percussion, and bronchial respiration. Metastatic processes from these

centres disseminate the parasite to distant organs, most frequently to the sub-

cutaneous and intermuscular connective tissue, and also to the various viscera—
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liver, kidneys, intestine, heart, and brain. The irruption into the various

serous cavities, pleura, pericardium, peritoneum, meninges, quickly causes

fatal inflammation. Cases which escape these calamities survive to succumb

to amyloid degeneration with anasarca and more protracted marasmus, the dis-

ease lasting, mayhap, two or three years.

In the intestine the mucous membrane shows whitish patches covered with

yellowish granules, firmly adherent to the membrane upon which it rests.

Various swellings appear, therefore, in its course, some of which suppurate
and discharge their contents at times into the peritoneal sac, or, after aggluti-

nation to the parietal peritoneum, with subsequent discharge externally.

Metastases, which are rare on account of the size of the growth, carry the

disease to the liver, where the growths may attain considerable magnitude.
So metastasis through the jugulars has developed masses in the lungs and

heart.

Diagnosis.—The disease may be distinguished from ordinary affections of the

jaw by its long duration, its tedious suppuration, its recurrence after incomplete

exsection, its periods of quiescence, and its defiance of all ordinary treatment.

In the lungs it affects the posterior and lateral portions, rarely the apices, and

in the intestine it reveals nodular masses which may, at times, be felt beneath

the surface. Neither the enlargement, suppuration, nor general symptoms, how-

ever, absolutely declare the disease, whose nature is only definitely established by
the recognition of fragments of the parasite with the eye and its characteristic

elements under the microscope. Certain apparently inscrutable cases of cryp-

to-genetic infection have been unveiled as actinomycosis. One of the most

remarkable of these cases was that mentioned by Bollinger of an apparently

primary actinomycosis of the brain. Fischer remarks that the presence of

vegetable fibres in any purulent discharges should excite suspicion of the eti-

ology of the disease.

Prophylaxis includes the supervision of the food of animals; the avoid-

ance of thorny or prickly twigs and plants, as well as of moist or wet food
;

the absolute destruction, as by fire, of all actinomyces in diseased organs of

slaughtered animals
;
and enjoins above all things the most scrupulous care

of the teeth and mouth.

Treatment.—The treatment is almost entirely surgical. It consists in the

complete exsection and enucleation of the entire mass with the knife or its

thorough eradication and destruction with caustic. The parasite seems to be

singularly susceptible to the nitrate of silver. Kottnitz cured four cases with

the solid stick, applied and inserted freely in every direction. Favorable

results—I. e, death of the growth and rescue of the patient
—have been secured

in individual cases by injections of the ferric sulphate, tincture of iodine, car-

bolic acid, or corrosive sublimate, as also by cauterization with zinc chloride

and the internal use of potassium iodide. Billroth succeeded in curing a case

with tuberculin.



ANTHRAX.
By JAMES T. WHITTAKER.

Anthrax {dvdpa^, coal), Carbuncle, Malignant pustule, Splenic fever,

Bloody murrain
; German, Milzbrand

; French, Charbon, Pustule maligne ;

Russian, Jaswa (boil-plague),
—an exquisitely acute, often fatal infection, caused

by the bacillus anthracis, and characterized by the formation of a boil with

a black centre (anthrax), extensive circumjacent infiltration, and subsequent

sepsis ;
in internal form by rapid toxicaemia and the development of metas-

tatic carbuncles in the skin. Anthrax existed in the most remote antiquity.

It is recognized that most of the fatal plagues which formerly affected animals,

and not infrequently men, correspond to the symptomatology of anthrax. The

plague of murrain, with boils and blains on man and beast, mentioned in Gen-

esis, is believed to be of this nature (Blanc).

The disease is universal, but is manifest in intensity more especially under

the primitive agriculture of the lower civilizations as connected with the nature

of the soil and the food. In its internal or intestinal form it is exquisitely

infectious and fatal. In San Domingo, in 1770, 15,000 persons perished in

six weeks from eating the bodies of animals dead of the disease. Law declares

that in the worst anthrax years in some of the Siberian steppes as much as one-

fourth of the whole population was attacked with anthrax. Kircher ascribes

the death of 60,000 people in the vicinity of Naples in 1617 to the same cause.

The bacillus anthracis is famous as the first micro-organism discovered as

the actual cause of an infectious disease. It is the longest known and best

studied of all the micro-organisms. The real acquisitions of modern bac-

teriology, with attenuations, involutions, toxines, antitoxines, have been made

mostly with the anthrax bacillus. This bacillus was first recognized by Pollen-

der (1855) and Brauell (1857), but was regarded as a lifeless crystal by the op-

ponents of the germ theory because it showed no motion. Davaine demon-

strated its infectiousness, and Koch the growth of the rods in long threads,

the formation of endogenous spores, the liberation of these spores, and their

development into new rods. When it was op|>osed to all these disclosures that

the symptoms of the disease were produced by a chemical substance, anthracin,

inde|)endent of any micro-organism, it was immediately demonstrated by Koch

that the disease arises only from such substances as are evolved from the bacil-

lus anthracis and its spores.

The milzbrand bacillus is a motionless rod of elongated, jointed cells

.005-.0125 mm. in length
—i.e. two to ten times as long as a red blood-

corpuscle
—.001 to .0015 mm. broad. (See Fig. 31.) Under proper con-
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ditions it forms in the culture-soil, but never inside of the body or tissues of

the living animal, endogenous spores, in which process it requires absolutely

an abundant admission of free oxygen and a definite temperature ranging

Fig. 31.

X
Bacillus Anthracis.

between 18° C. and 34° C, best at 30° C. It is easily colored by any of

the aniline dyes and readily yields its color. The spores are colored with

great difficulty, so that double coloration is easy. Anthrax bacilli, like all

endogenous bacilli, are not very tenacious of life, but the spores are extremely

resistant and constitute the permanent forms. The bacilli perish under desic-

cation in several days ;
the spores resist it for many years. They can with-

stand a 5 per cent, solution of carbolic acid for thirty-seven days, while the

bacilli are destroyed by a 1 per cent, solution in ten seconds. Decomposition
or the action of the gastric juice quickly destroys the bacilli, but fails to attack

the spores. The ingestion of meat free of spores produces no infection
;
the

ingestion of meat with spores infects infallibly. This destruction of the bacilli

is probably peptic
—

i, e. metabolic. It is certainly not due, as formerly

believed, to the action of the hydrochloric acid of the gastric juice, for

Dyrmont demonstrated that milzbrand bacilli maintain their virulence forty-

eight hours in a 1 per cent, solution of hydrochloric acid
;
whereas the gas-

tric juice of man contains at most but 0.2 per cent of hydrochloric ^cid.

Freezing affects neither the bacilli nor the spores.

Anthrax infects chiefly herbivora, next omnivora, among which is man,
and least of all earnivora. The disease is therefore not quite so dangerous in

man as in some othei* animals. The bacillus anthracis is a saprophyte. It

goes through with all its phases of development outside, and makes only acci-

dental incursion into the body of man. Martin succeeded in extracting from

cultures certain chemical products : first, proto- and deutero-alburaose
; second,

an alkaloid
; third, small quantities of leucin and. tyrosin. Mice injected

with the proto- and deutero-albumose were affected with oedema at the place

of injection, and with a sufficient quantity (0.3 gr. for a mouse weighing 22

gr.) they were killed. Similar symptoms were produced with the alkaloid,

0.1 gr. being fatal to a mouse weighing 15 gr. Hankin also found an albu-

mose which he injected as a prophylactic against the disease. Anthrax is

peculiarly malignant in small animals. It is so surely and quickly fatal to

mice, guinea-pigs, and rabbits as to make of their bodies the best physio-

logical tests in case of doubt as to the nature of a micro-organism.

Anthrax is usually conveyed to man by contact with a diseased animal or

by the ingestion of its flesh as food. Individuals most closely connected with
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cattle are chiefly affected—butchers, stable-boys, shepherds, veterinary physi-

cians, etc. On account of the great tenacity of the spores jxiople who come in

contact at any time with the skins, hairs, bristles, cloths, horns, or hoofs—as

tanners, briishraakers, upholsterers (horse-hair), wool-sorters, rag-sorters, glue-

makers, etc.—may be affected through open wounds in the skin or through
inhalation of dusts.

Since Bollinger demonstrated the bacillus in the stomach of carnivorous

flies, and with Raimbert and Davaine produced the disease by inoculation

with the stomach, legs, and feelers of these insects, it must be admitted that

malignant pustule may he conveyed by insects. It had long been remarked

that malignant pustule occurs more especially on the exposed parts of the body,

face, and hands. Bell of Brooklyn found 56 of 60 cases on the face, 2 on the

hands, 1 on the wrist, and 1 on the forearm. It was evident that the bite of

a fly or mosquito had often originated the disease. Extensive epidemics have

been caused, as stated, by the ingestion of raw or insufficiently cooked flesh.

Animals rarely contract the disease from each other; they get it from the soil.

It has often been observed that certain regions are centres of infection wherein

the disease shows itself year af^er year. The superficial burial of carcasses

leads to infection of the soil, which, once produced, is seldom eradicated. The

disease is spread chiefly in the warm months of summer, when the soil is softer,

by animals grazing upon its surface, and is transported by streams of water,

which convey the infected soil to a distance. Floods may disseminate the dis-

ease to places previously free. Stable utensils, fodder, hay from anthrax fields,

litter, harness, surgical instruments, have been known to convey the disease.

The foetus is not infected as a rule. The placenta when sound acts as a

filter. Exceptional cases have been accounted for by lesion of the placenta.

Immunity is not secured by a single attack.

Morbid Anatomy.—There is usually marked cadaveric rigidity, some-

times, but seldom, cyanosis. Decomposition occurs early. The blood, which

is black, thick, and uncoagulable, shows, especially in the lungs, liver, kid-

neys, and spleen, abundant bacilli or spores. The skin, when the disease has

located itself in its structure, shows the signs of an extensive destruction of

tissue, with intense oedematous infiltration, sometimes Avith gangrene. The

outlying lymphatics are swollen and hemorrhagic. In the internal mycosis

the surface may show metastatic carbuncles and petechiae. The spleen shows

constant lesions (hence the terms splenic fever, milzbrand). It is increased to

double or quadruple its natural size, and is distended with blood, often to

rupture. Sometimes it shows gangrene. When the affection originates in the

intestine this structure shows hsemorrhagic infiltration and gangrene. The

retro-peritoneal lymph-glands and mesenteric glands are hyperremic and hfeni-

orrhagic. Haemorrhages into the serous sacs, degeneration of the heart-mus-

cle, of the liver, and of the kidneys, belong to this disease, as to all the ex-

quisitely acute and grave infections.

Symptomatology.—The disease presents itself in two distinct forms—one

as it originates externally, the other internally. The external disease is the
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anthrax, malignant pustule, or charbon, with its lesions in the skin and sub-

jacent tissues : the internal is the intestinal or thoracic mycosis, which is

recognized by the general signs of toxicsemia, the nature of which may be, if

unsuspected, overlooked. The external disease is confined to individuals
;
the

internal may assume, as stated, endemic and epidemic proportions.

The period of incubation varies from one to several days. Symptoms may
show themselves in a few hours after inoculation

; they may be delayed as late

as four days. A slight itching, prickling, or burning sensation is first per-

ceived on the face or neck at the site of inoculation. Sometimes the patient

feels as if he had just been stung by an insect. Very soon there appears a pap-
ule with a central vesicle, the rupture of which discharges bloody contents, to be

converted into a dark red-brown or black crust, the anthrax. Smaller vesicles

may appear about it. The parent nucleus, as Virchow called the first eruption^

rapidly extends, the skin swells about it, becomes indurated, livid, and hard.

The subcutaneous tissues are extensively infiltrated with serum. The appear-

ance is characterized as a "
brawny oedema," which rapidly spreads to involve

a mass of tissue, the whole of one arm or of one side of the neck, in the course

of a few days. Lymphangitis and swelling of the lymph-glands with phlebitis

are frequent complications. For the first day or two there may be no disturb-

ance of the general health. The patient may even continue at work, but toxic

signs set in, as a rule, by the end of the second day with delirium, diarrhoea,

sweating, vomiting, and collapse, and so the patient may die of heart failure

in five to eight days. This result, however, is not so frequent as was formerly

supposed. In the majority of cases the local inflammation begins to abate in

the course of a few days. The anthrax sloughs off and the subjacent ulcer

closes over by granulation.

A subvariety of this condition was first described by Bollinger as anthrax

oedema. In this form the local lesion is absent. The poison seems to be

introduced )nore deeply into the tissues, and chemical products produce an

cedematous state of wide area. This variety is most often noticed in the

region of the eyelids.

The internal mycosis announces itself more distinctly as an infection. The

disease begins suddenly with chill, pain in the head and joints, vomiting, and

diarrhoea. The case looks like a poisoning, which it is. Free haemorrhage

may occur from the mouth, nose, and kidneys. Nearly always (exceptions

being noted by Bouisson) there is an outbreak upon the skin of small, phleg-

monous, carbuncular inflammations, the so-called metastatic carbuncles. There

is usually but little fever. There may be much delirium, convulsions, some-

times opisthotonos. There is often prsecordial anxiety and intense dyspnoea.

Cyanosis and heart failure usually precede the termination, which may occur

in the course of a very few days.

Where the disease originates in the chest, respiration soon becomes difficult,'

though auscultation reveals, as a rule, only the signs of a light bronchitis.

Diarrhoea is usually absent. The nervous system may be depressed or so little

affected as to lead patients to decline medical advice even a few hours before

Vol. I.—31
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death. The ease bears the aspect of a rapidly-spreading pneumonia with heart

faikire. Most of these eases succumb in three to five days. Bell declares that

they who survive for a week recover. This form of the disease has been

observed more especially among the sorters of wool. Most of the fatal cases

have been hitherto unrecognized. Bell thinks that many of the cases diagnos-

ticated as pneumonia, bronchitis, congestion of the lungs, etc., occurring among
workers in carpets, blankets, furs, etc., are really cases of thoracic anthrax.

It is not improbable that some of the cases ascribed to poisoning by mush-

rooms, meat ptomaines, etc. are really cases of intestinal anthrax.

Diagnosis,—Anthrax is distinguished by its origin as a red papule with a

dark centre and its rapid extension with brawny oedema. The black central

crust is absent, and any extensive surrounding inflammation is absent in a

common boil or furuncle. Carbuncles show themselves much more frequently

on the back of the neck, trunk, and extremities
;
anthrax occurs on uncovered

surfaces. Anthrax spreads from one central point or parent nucleus
;
carbun-

cle results from the coalescence of a number of points. Anthrax oedema in

the absence of a central papule is distinguished by its sudden appearance, its

yellowish-green hue, and septic symptoms. Erysipelas is more superficial,

has no anthrax or parent nucleus, and shows no bacteria in the blood.

The diagnosis of intestinal and thoracic anthrax is sometimes reached only

by exclusion : the nature of the avocation, the exposure to the cause, is the

most common index to the condition. The sudden occurrence in the midst of

health of the intense signs of a grave infection—headache, nausea, and vom-

iting, dyspnoea, cyanosis, convulsions, free haemorrhage, especially skin car-

buncles—in connection with the history of the exposure, should lead to the

recognition of the disease. In any case of doubt the diagnosis may be estab-

lished by the examination of the blood under the microscope or by a physio-

logical test. A rabbit, guinea-pig, or a mouse shows dyspnoea, dilatation of

the pupils, and convulsions, with death in the course of two or three days after

inoculation. The blood of these animals swarms with bacilli.

The prognosis is always grave ;
that of malignant pustule depends upon

the stage of its recognition. The disease can be always eradicated at first. In

places where its picture is familiar and where the disease is attacked at once,

the mortality is reduced to 5 or 9 per cent., and even this mortality is ascribed

to delay in treatment. Under neglect the mortality may roach 50 to 60 per

cent. Intestinal and thoracic anthrax, being recognized only after general

infection, have always, at least at present, a fatal prognosis.

Prophylaxis consists in the proper disposition of the bodies of dead animals

by deeper burial or by cremation
;

in the avoidance of the use of the hides or

other products of these animals
;
in the destruction of their discharges, as by

fire
;

in shutting off affected pasture-fields, damming up streams of water,

etc.
;
in the abundant use of disinfectants—carbolic acid, chloride of lime, cor-

rosive sublimate—in handling suspected wools, horn, and other products; and

in the protective inoculation of cattle and sheep with attenuated cultures or

antitoxines.
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Treatment must be radical. Every local manifestation must be attacked

promptly and powerfully. Before absorption a diseased mass may be excised,

or incised as by crucial incision, and thoroughly and profoundly cauterized,

by the actual cautery, by caustic potash, or by a concentrated solution of car-

bolic acid or corrosive sublimate. Carbolic acid may also be injected subcu-

taneously
—5 to 10 per cent, solutions—especially in a case of anthrax oedema.

Cauterized surfaces should be dressed with weaker solutions of these or similar

antiseptics, as of iodized phenol, 1 : 100, or creolin, 1 : 50.

Camera best expresses the principle of treatment with the most successful

practice in countries where the condition is most frequently encountered, as

follows : The mass is to be circumscribed by a deep incision and penetrated

by numerous crucial incisions. In the bottom of all these cuts is to be strewn

corrosive sublimate itself in powder, gr. 0.04-0.15. The liquefaction of the

sublimate produces extensive, thoroughly penetrating destruction of the entire

mass. Where the surface is so great as to lead to the fear of poisoning by the

sublimate itself, its action may be modified and poisoning prevented by admix-

ture with a proportion of calomel. Weil first anaesthetizes the mass with

cocaine, scoops it out, and applies to the wound dressings saturated with a 1

per cent, solution of corrosive sublimate. Contento injects into, under, and

about the mass, subcutaneously, 3 per cent, solutions of carbolic acid. In the

cedematous form the whole infiltrate must be abundantly scarified, cut deep

down to the healthy tissue in the same way, and dressed in solutions of iodine

and carbolic acid.

In cases of general infection metastatic carbuncles are to be treated in the

same way, and the patient supported with brandy or subcutaneous injections

of ether, camphor, or other analeptic. Deformities about the nose and lips,

which may follow destruction of tissue, may be subsequently relieved by plas-

tic operations.

The therapy of internal anthrax is wellnigh hopeless. Where it is known

that poisoned meat has been ingested, the stomach should be immediately

washed out or a powerful emetic administered, followed by a purgative dose

of castor oil. For an internal mycosis it has been recommended to administer

carbolic acid in doses of 3 to 5 drops three or four times a day. It might be

better to saturate the blood with creasote, as in the treatment of the sepsis of

tuberculosis, and with alcohol, as in poisoning by snake-bites. Not much

hope is to be entertained of either plan. The hope which seemed justified by
the experiments of Fodor regarding protection by saturation of the blood with

an alkali has proven futile, according to the subsequent investigations of Chor.

Future success must be obtained by means of toxines or antitoxines. Hankin

of Cambridge finds defensive proteids in the serum of the blood of certain

animals. There is a protective albuminoid, a non-dialyzable globulin, insol-

uble in alcohol and water, in the blood and spleen of a rat, which renders a

mouse immune against the most violent anthrax. The same matter from sus-

ceptible animals has, however, much less destructive effect, and does not confer

the same immunity upon mice. Wild rats, which enjoy natural immunity, lose
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it when put upon a diet of bread, and, losing it, lose also protective proteids in

the bloixl. Very young rats, which are susceptible to anthrax, contain only
traces of the protective proteids. Kostjurin and Kriiinsky reached the con-

clusion that certain toxines from decomposition, introduced at the proper time

into the bodies of rabbits affected with anthrax, totally prevent the develop-
ment of the disease. The toxines must be obtained from decomposing extracts

freshly prepared and well protected against the influence of light and air, else

they inhibit, but do not prevent, the development of the disease. The injection

must be made in five to eight hours after the inoculation, though it may be

sometimes effective after twenty-four hours. More perfect results are obtained

by repetition of the injection on the third or fourth day. The dose for the

first injection is 0.1 gr. ;
for repeated injections, half of this amount, 0.05 gr.

The essential principle in the extract is not the product of a definite micro-

organism, but a number of them. The addition of the smallest amounts

(0,1-1 per cent.) to the culture media totally destroys the virulence of anthrax

bacteria without in the least hindering vegetation.

Ogata and Jasuhara claim that the blood of immune animals—e. g. dog
and fowl—contains a ferment which, injected subcutaneously in but one- or

two-drop doses, acts as a certain preventive and curative remedy. This fer-

ment also prevents the development of the cholera and typhoid bacillus.

These disclosures of much promise have not yet been utilized in the treat-,

ment of anthrax in man.



HYDROPHOBIA.

By JAMES T. WHITTAKER.

Hydrophobia (udwp, water, <p6^o^, fear) ; Greek, Lyssa, Xuaaa, rage ;

Latin, Rabies
; French, La rage ; German, Wuth, Hundswuth

; Italian, Rab-

bia; Swedish, Hundsjuka,
—is an intensely virulent infection of the lower ani-

mals—dog, fox, wolf, cat, and skunk, in the order of decreasing frequency
—

communicable also to man, having the most variable, often the longest known,

period of incubation. It is distinguished by melancholia, terror, intense hy-

persesthesia of the medulla, evinced as a spasm of the pharynx and larynx
excited by attempts to swallow or the presence or the mere thought of liquids,

and a subsequent very short stage of paralysis, and almost inevitable death.

The name is appropriate as expressing the most prominent symptom of

the disease in man, but is inappropriate for the lower animals, as precisely this

symptom, the fear of water, so obtrusive in man, is in them entirely absent.

Emphasis should be laid upon this point at the start. The gravest errors have

arisen in consequence of ignorance or disregard of it. Rabid dogs have been

considered safe because they drank water. Rabid dogs love water. Rabies is

with them a hydrophilia rather than a hydrophobia.
It is strange that while the disease appears to have been known to the

ancient Indians, Egyptians, and Israelites, Hippocrates makes no mention of

it. Aristotle (322 b. c.) recognized it unmistakably in dogs :
"
Dogs suifer

from rabies. This induces a state of madness, and all animals who are then

bitten by them are likewise attacked by rabies." Democritus considered it an

inflammation of the nerves allied to tetanus. It is mentioned by Virgil,

Horace, Ovid, Plutarch (130 b. c). Celsus, who first uses the word, speaks of

it as the disease which "
udcop<fo^cav Greed appellant." The wound should be

sucked out, he says, by means of dry cups, and should be afterward destroyed

by the actual cautery. If the wound be not so treated, hydrophobia ensues—
" a most deplorable malady, one in which no hope of recovery can be enter-

tained." Galen declares hydrophobia to be the worst of all diseases, and

recommends excision of the wound in protection against infection. Cselius

Aurelianus discusses its modes of origin and absorption, the differential

diagnosis from inflammation of the brain and mania, the course of the dis-

ease, and its treatment.

A thorough elaboration of the symptomatology in the lower animals as well

as in man is chiefly due to English observers, especially to Youatt. Pasteur has

connectetl his name with hydrophobia for all time by his studies of prophy-
laxis—studies which established the nature of the disease as an infection whose

485
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symptoms are due to toxines from some as yet undiscovered micro-organism,
and which fixed the fact of the first importance that rabies may in no case

arise spontaneously, but always and only from itself.

Hydrophobia, like syphilis, is communicated by inoculation through a

broken skin, and, while it may be transmitted by any animal, it is actually

communicated to man in the great majority of cases, 90 per cent., by the bites

of rabid dogs. It is therefore essential to a true understanding of rabies, as

well as to the prevention of the disease, that some knowledge should be had

of its main features in the dog. Rabid dogs are mad, but mad dogs are not

necessarily rabid. Mad dogs may be only angry or insane, for dogs are very
near to man in nervous organization. The popular idea that a dog in a fit

is mad is wrong. Epilepsy is not rabies. The idea that rabies is more com-

mon in summer is not incorrect, though the ratio of cases is not greater than

7 to 15 per cent., and this increase is not due to temperature, but solely to the

increased number of inoculations. It is a period of rivalry and wrangling,

intensely heightened by the cruel disproportion of sex. The preponderance

of male dogs affected (10 to 1) has always been observed, and is readily under-

stood, for dogs are actually more considerate to their females than are men.

It is now known, however, that rabies is not due to lack of sexual congress.

Rabies is communicated by the saliva, but is not confined to that secretion.

Paul Bert found bronchial mucus virulent. Eckel and Lafo&se communicated

the disease with the inoculation of blood—Lafosse from dog to dog, Eckel from

goat to sheep and from man to dog. Saliva has been repeatedly successfully

inoculated from numerous animals, as by Berndt from ox to sheep, by Eckel

from goat to sheep, Rey from sheep to sheep, Lessone from ox to horse and

sheep, Youatt from horse and ox to dogs, and Ashburner from ox to fowls,

King from cow to fowls, Earle frpm man to rabbits, Majendie and numerous

other observers from man to dog. The disease has been communicated acciden-

tally from horse to man, from sheep to shepherd, and from man to man (Law).
The average period of incubation in the dog is from thirty to fifly days.

It varies, however, from six to two hundred and forty days. It is certain

that the animal may comnmnicate the disease during the whole of the period

of incubation. As a rule, there are no symptoms until the end of it, when

there is observed some change in the disposition ;
and any change of this kind

is to be regarded with suspicion. In some cases there is unusual dulness and

indifference, and in other cases unusual vigilance and nervousness. A morbid

appetite, which leads the animal to pick up foreign bodies or devour its own

excrement, is very characteristic. A dog which, hitherto affectionate, becomes

morose and resentful should be regarded with distrust. Per contra, a sudden

excess of affection in a dog hitherto lacking in this r^ard may betray the dis-

ease. If a social dog seeks seclusion or bears punishment without a cry, he is to

be strongly suspected.
"
Barking without object, constant moving and search-

ing and scraping, a disposition to tear wood, clothing, etc. to pieces, and, above

all, absence from home for a day or two, should beget grave apprehensions
"

(Law). A dog in this stage of rabies is in a state of suppressed excitement,
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to which, with uplifted head, he gives vent from time to time in a hoarse and

muffled howl, a cross between a bark and a howl, the so-called rabid bark

or howl, wherein one loud sound is followed by several others in diminishing
force. It is impossible for a mad dog to keep quiet ;

he must wander
;
he

makes long excursions, it may be of many miles, flying at any animal or man he

meets as if possessed by demons. In a state of evident mania he is seized with

paroxysms of wicked fury or is at intervals affected with evident hallucina-

tions. A mad dog will often glare into vacancy, then suddenly collect him-

self, as from some horrid dream, with a violent start, jump to his feet, rapidly

open and close his eyes, wrinkle his forehead, snarl and snap at an imaginary

foe, or viciously attack any object, animate or inanimate, that he can reach, or

he will gnaw to shreds an offending paw or tear off parts of his own body. He
will seize and hold a stick of wood or iron bar until his teeth are broken or

dislodged. Finally, exhausted by his efforts or in the further course of the

disease, he gradually sinks into a state of paralysis, shown first as a para-

plegia, a weakness of his hind legs, with swaying motion in walking, and by
the fall of the lower jaw, which permits the escape of viscid saliva, which

he still makes frantic efforts to detach. The manifestation of paralysis pres-

ages death, which occurs in the course of eight to ten days from the beginning
of the disease. Throughout this whole period there is, as stated, never any

hydrophobia. The dog suffers intense thirst, which he attempts to allay by

plunging his head in water and lapping every fluid he meets, including his

own urine. So far from showing aversion to water, he rather seeks it, and

in his journeys will swim a river rather than turn from his course.

In about one-fifth of the cases the second stage
—that is, the rabid stage-

is entirely absent in the dog. The disease passes at once from melancholia

to paralysis. In these cases there is an absence of the desire to destroy and

to bite, as well as of the impulse to wander away. Paralysis may set in in

the course of a single day, to show itself first in paresis of the lower jaw,

which drops to permit the more or less constant escape not only of saliva, but

also of everything taken into the mouth. The animal is at first able to close

the mouth under powerful effort, as after extreme irritation, but rapidly loses

the power altogether. Paraplegia soon sets in, and the animal dies within two

or three days.

Timid animals, like foxes or badgers, lose their shyness ;
wolves become

still more ferocious
;
cats are less liable to attack, but do not hesitate to use

teeth and claws on occasions
;
infected horses and cattle bite and kick, and

even fowl show disposition to inflict wounds with the beak. Animals affected

with rabies are therefore truly said to be " mad."

The disease prevails very much less in some countries than in others,

though statistics in the same country vary at different decades or centuries.

Prevalence or absence in a country is of course wholly a matter of introduction

and inoculation. Thus, hydrophobia was most common in Prussia in the last

century, in one decade of which there were reported 1666 deaths, whereas at the

present time- the disease is actually unknown in that country, owing to the rigid
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enforcement of muzzling dogs. The disease was formerly very rare in France.

Trousseau declared that in his time there were not two cases for each million

of inhabitants. It is now more frequent, partly, of course, on account of the

importation of cases for treatment at a stage too late to be benefited. There

was no hydrophobia in the isle of Cyprus or in Tasmania and Madeira,

countries which abound in curs of low degree. There was no hydrophobia
in Cochin-China up to 1880, since which time the disease has become so fre-

quent as to justify the establishment of a Pasteur institute for its treatment.

The disease is very rare in South America, and is by no means common in

England or in our country. Watson declares that many physicians have never

seen a case. But three cases have occurred in the practice of the author in a

quarter of a century.

Ninety per cent, of cases are contracted by the bite of a dog, but not every
case bitten by a dog turns out to be hydrophobia. A bite from an animal

which is simply enraged, maniacal, or epileptic cannot, of course, convey the

disease. The mere fact that a dog has fits excludes the diagnosis of hydro-

phobia, which never shows convulsions, though most dogs thus affected are

accused, persecuted, and killed. Hence the proverb,
*' Give a dog a bad

name," etc. The majority of individuals bitten by a dog actually mad escaj^e

the disease. This is especially the case in lesions of covered surfaces. The

clothing wipes off the infection with the saliva. For the same reason most

animals escape, the infectious matter being retained in the hide or wool.

Hence bites on the face, neck, or hands are much more dangerous. The

bites of wolves are worse than those of dogs, because wolves fly at the face.

It is estimated that 47 per cent, of persons bitten by mad dogs suffer hydro-

phobia. A difference has been noticed even among dogs. As an instance,

a dog was bitten by thirty different mad dogs without once contracting the

disease.

According to Youatt, two-thirds of the dogs bitten by rabid dogs are

affected with the disease. This is certainly a large percentage. Hertwig
found that but 6 of 137 dogs bitten and kept under his observation died

from hydrophobia, while all the rest escaped infection. This was certainly a

small percentage. In these experiments certain dogs resisted infection alto-

gether. Hertwig was unable to produce the disease in 19 of 30 dogs either

by subjecting them to bites or by direct inoculation. Renault found that he

could infect but 67 per cent, of his dogs. The rest remained free for the

hundred days in which they were kept under observation. Hertwig had one

dog which continually resisted the disease, though it was inoculated nine times

in the course of three years. Other dogs meanwhile inoculated were attacked.

Certain animals resist two, three, or even four inoculations, and then finally

succumb to a last trial.

Escape is sometimes due to accident. A bite after a recent bite is less dan-

gerous, because saliva may have been wiped off in the first bite. The danger

is illustrated by the part of the Ixxly bitten. In some American statistics

quoted by Watson, of 75 cases the wound was in the hand 40 times, on the
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face 15, in the leg 11, and the arm 9 times. Of 495 cases collected by Bol-

linger, 53 per cent, were bitten on the upper extremities, 22 per cent, on the

head and face, 22 per cent, on the feet, and 3 per cent, on the body and

scrotum. The cures of the charlatans by so-called mad stones, etc., often of

great virtue in psychical cases, get their reputation from use in cases which

have escaped infection.

The period of incubation of hydrophobia covers a point of the most intense

and anxious interest. How long after a bite may an individual be considered

safe ? This is the point in which hydrophobia and lepra differ from other dis-

eases, in that the period of incubation is so indefinite. In the majority of cases

it is unusually long. Thus, in 60 per cent, the period of incubation varies from

eighteen to sixty days, but in 34 per cent.—that is, in a little more than one-

third of all the cases—the period is longer than two months. Abundant cases

are upon record of outbreak of the disease only after the lapse of three to

six months, and there are cases upon authentic record where the only exposure
which could have accounted for the disease occurred one year, or even more

than two years, before the attack. In a very small ratio of cases (6 to 18 per

cent.) the period of incubation is short, from three to eighteen days. Some-

times these alleged long periods, as well as cases without apparent cause, find

explanation in a more recent infection which has been overlooked or forgotten.

Thus, Youatt traced one case in a man to an attempt to untie with the teeth a

knot in a cord which had been used to confine a mad dog ;
another in a woman

to the use of her teeth to press down the seam in mending a tear in her dress

where it was caught by a rabid animal. When it is remembered that the

whole period of incubation in dogs is infectious, even though the animal show

no signs of the disease, it may be understood how frequent are the possible

sources of infection.

Variation in the time of outbreak has been distinctly observed in dogs.

On one occasion six dogs bitten by one rabid animal showed signs of the

disease respectively in twenty-three, fifty-six, sixty-seven, eighty-eight, one

hundred and fifty-five, and one hundred and eighty-three days.

In civilized countries the disease, as stated, is nearly always propagated by

dogs. In semi-civilized countries, as in Russia, Galatia, etc., it may be caused

more frequently by wolves
;
in the East Indies, by jackals. Taking the statistics

from France, Wurtemberg, and Milan of 796 human beings, 715 were bitten

by dogs, 30 by cats, 31 by wolves, 19 by foxes, and 1 by a cow.

The diagnosis of the disease is much more difficult in the dog than in

man. The change of disposition, the desire to wander, the peculiar howl, are

cardinal points. In a doubtful case the diagnosis may be made to rest largely

upon the condition of the stomach found after the death of the animal, for it

is declared that if the stomach and small intestine appear healthy and contain

normal food, the animal may be considered free of hydrophobia. If, however,

the stomach be found full of indigestible foreign matter, its mucous membrane

spotted with hemorrhages, the larynx and pharynx hypersemic or inflamed,

there is strong evidence of hydrophobia. Batt insists, however, that this con-
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dition of the stomach is often found in or after other diseases, and that a

diagnosis may not be declared from post-mortem evidence alone.

From almost the first recognition of the disease in man attempts have been

made from time to time to deny its existence altogether, and to consider hydro-

phobia a fright and form of hysteria or of tetanus. The fact, however, to say

nothing of inoculation experiments in animals, that so many children under

the age of five—9 per cent, of all cases in France—and so many idiots and

imbeciles, in whom the imagination could play no r6le, have succumbed to the

disease, sufficiently disproves this view. The symptoms, as will be seen, dis-

tinctly differ from tetanus, and the most that may be said of the hysterical

origin is the fact that hysteria may simulate hydrophobia or any other

disease.

Notwithstanding the searching investigations at the hands of the best

observers, especially in connection with the study of prophylaxis, the cause

of hydrophobia remains unknown. The analyses of chemistry have failed to

disclose it. No specific micro-organism has been detected in the saliva or

other fluid, and no distinct toxine has been eliminated from any of the secre-

tions or tissues of the body. The poison is in all cases fixed, never volatile.

It is produced only within the body, never outside of it. It acts in every

respect like a chemical poison which is evolved from micro-organisms, but

differs from all the known poisons by the length of time in which it may
remain innocuous in the body. Other secretions than the saliva, as well as

the flesh of animals, as a rule, fail to convey the disease. Though the poison

is in the cord, the cerebro-spinal fluid is not infectious (Wyssokowicz) ;
the

aqueous humor is certainly not infectious (Cardelli) ;
the gastric juice destroys

all virus (Wyrskowski), as is shown by the fact that a fox ate without dam-

age the cords of several affected foxes and dogs (Nocard).

The poison of hydrophobia (rabies) is certainly fixed in the nervous system
in the large nerves, and especially in the medulla, and eminently in the salivary

glands. Introduction of matter from these tissues directly into the brain (dura)

develops the disease in from two to seven days; introduction into other parts

of the body develops the disease only after a long interval—one to six months
—as after bites of rabid animals. Whether the blood be infectious is a ques-

tion upon which authorities are nearly evenly divided. It is probable that the

blood is infectious only for a short time, and that it then secretes the poison in

the nervous tissue. The injection of large quantities of a concentrated virus

directly into the blood not only does not infect large animals (sheep and

goats), but actually protects them against incxjulation even after trephining.

Roux, Nociard, and Protopopow confirm this fact and propose to utilize it

in prophylaxis-. Helmann found that the introduction of concentrated virus

into the subcutaneous tissue not only did not infect, but absolutely gave im-

munity to, dogs, monkeys, and even rabbits. Thereujwn, Ferran ventured

to inject as much as 40 ccm. of the " virus fixe
"

into the subcutaneous tis-

sue of man in the treatment of hydrophobia. Pasteur found such injections

sometimes fatal to dogs, and Celli succeeded in producing rabies in ten to
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twenty days after the introduction of the cord of rabid animals into the

peritoneal sac of rabbits.

Various theories have been proposed to account for the long latency of the

disease—to wit : First, the virus inoculated remains latent at the wound until it

may accumulate to sufficient extent to inundate the blood and the body. This

view would seem to find support in the prevention of the disease by the exsec-

tion or destruction of the wound
;
but the fact that the disease may be con-

veyed at any time during the period of incubation is a sufficient refutation of

it. Second, that the poison is not taken up by the lymphatics about the blood-

vessels, but travels slowly along the course of nerves until it finally, in the

course of weeks or months, reaches the central nervous system. This mode

of invasion has been more frequently considered in tetanus. Einhorn went

so far as to declare that he had been able to trace up a line of inflammation

along the course of the ulnar nerve in a case of hydrophobia. The nerves

on the bitten side contain more virus than those on the sound side (Roux).

Third, the poison lies latent at the wound, and from it chemical products are

gradually introduced into the blood, but are neutralized from time to time by
the serum of the healthy blood, by the so-called protective proteids which act

as antitoxines or antidotes, until finally they fail to permit intoxication. This

view has now the best support. It accounts for the escape of so many cases,

with the simultaneous infection of others. It furnishes an explanation of the

fact that the bite of a dog in the stage of incubation may be, but is not always,

infectious. It accounts also for the favorable influence, even to the prevention

of the disease, of the destruction of it at its origin. It allies it with other poi-

sons, as in a case of septicaemia, where the removal of a local d^pot may put
a stop to a long train of septic signs. This view is, however, only a theory as

yet. It is claimed by the Pasteur school that exsection and cauterization will

not prevent infection, any more than such treatment will prevent vaccination.

Escape from infection in this doctrine means failure of inoculation.

Morbid Anatomy.—Notwithstanding the tempestuous and terrible signs

of the disease, little or no lesion may be discovered upon autopsy. The symp-
toms are explained by the action of a virulent chemical poison which does its

work, disappears, and often leaves no trace. The negative evidence thus en-

countered is testimony of great value. Some signs of catarrhal inflammation

are usually to be seen in the throat, more especially in the larynx. The lungs
show both hypersemia and oedema. Spots of ecchymosis are sometimes found

in the pericardium and heart. The kidneys are deeply injected ;
the epithelial

lining of the tubules is more or less opaque, and sometimes shows molecular

degeneration. The blood is black and thick.

The only really important changes are encountered in the brain, and very

frequently they are entirely lacking. On removal of the calvarium the brain

is found wet. The longitudinal sinus is filled to distension with fluid, black

blood. Sometimes there is evidence everywhere of extensive hypersemia.

The only changes which can be said to be at all characteristic are microscopic,

and they are, with the rest, sometimes entirely absent. The small vessels are
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dilated, and invested upon their exterior with leucocytes which invade also the

circumjacent tissues. These changes are most marked in the medulla and

the upper part of the spinal cord, as well as in the cerebral cortex, whence the

symptoms of hydrophobia arise. (See Figs. 32, 33.) Gowers observed this

condition in 7 of 9 cases. Emigration or accumulation of leucocytes is at

times so great as to fill up the whole space within the lymphatic sheath.

Fi«. 32. Fig. 33

wm
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Fig. 32.—Hypoglossal Nucleus : leucocytes around a vessel and extending into the adjacent tissue

(Gowers).

Fig. 33.—Accumulation of Corpuscles ("miliary abscess") in the Fibres of Origin of the Hypoglossal
Nerve (Gowers).

These escaped and accumulated cells constitute what may be called miliary

abscesses. In association with them are observed at times small haemorrhages,

seldom large enough to be visible to the naked eye. This perivascular accu-

mulation of leucocytes, especially in connection with the vessels of the medulla

and cortex, constitutes the most constant and characteristic lesion of hydro-

phobia. Unfortunately, as stated, this sign, with all the rest, is sometimes

entirely absent.

Symptomatology.—Hydrophobia is divided into three stages
—the melan-

cholic, spasmodic, and paralytic. The disease is usually announced by changes

at the seat of the wound, which, as a rule, has long since healed. There is, it

may be said, nothing in the nature or course of the healing process in an in-

fected different from that in a simple wound. The bite of a mad dog heals as

quickly and kindly as that of a healthy dog. The wound may show no change
from the beginning to the end of the disease. Sometimes no trace of it can

be discovered, but not infrequently, as stated, inflammatory changes set in at

the cicatrix, which may become reddened or swollen. The wound may open
anew or become the seat of pain, itching, numbness, or other paresthesia.

Sometimes pain radiates from it in various directions. Sometimes the first

feeling is in the nose or throat, a sneezing, a dryness, or a rawness which is

considered a " cold."

A peculiar state of depression or irritability soon sets in, sometimes sud-

denly, with headache, anorexia, insomnia, anxiety. Mental symptoms assume

prominence according to the tem|)erament of the individual. A man may

deny the fact that he ever was bitten by a dog, while he is unable to divert
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his mind from the actual occurrence and the terrible consequences which are

liable to ensue. The inquiry or suggestion of a thoughtless, meddlesome, or

inquisitive neighbor will plunge the strongest man into melancholy or mania.

The mental distress is, however, always an exaggeration of a state of appre-

hension, of a sense of impending danger or imminent death, and, though a

man may show under the stress of this suiFering signs of insanity, there is no

time when he may not be recalled to himself by a right address. A patient

aifected with the first stage of hydrophobia is a pitiful picture. He sits quietly,

apparently listlessly, his whole mind intensely concentrated upon the one thought,

from which no appeal or address may really divert him. It is only in the very
first hours of the attack that he may find relief in walking about or in change
of scene. He soon becomes exhausted, and sits with an expression of intense

anxiety, to which he makes total surrender. At the same time, the special

senses are keenly alert, so that a flare of light, a draught of air, a noise,

may produce intense excitement. The very first day shows the characteristic

sign of the disease, the fear of water. The patient suffers with thirst, but is

unable to allay it. He may make the attempt, may succeed at first in swallow-

ing a mouthful or two, but soon abandons it, either on account of the intense

suffering which ensues or from the fear of its certain following. An unmis-

takable sign of the disease is the occurrence of burning, more especially a

sense of tightness or constriction, of the larynx. The fear of water is the

fear of exciting spasm of the larynx, and the reflex excitability of the larynx

becomes so intense that spasm is later precipitated by the sight, the sound, or

the mere thought of water or the mere sight or touch of a smooth or cold

surface. A coachman under Watson's observation had to desist from sponging

himself, according to his habit, with cold water, though he said he " could not

think how he could be so silly." Frequent sighing is a common sign at the

inception of the disease.

The flrst stage usually lasts about twenty-four hours, when the second,

stage, the spasmodic or true hydrophobic stage, sets in. This stage is

characterized by an exaggeration or an intensification of the spasmodic con-

traction of the larynx. Every attempt to swallow is attended with frightful

anxiety. The contraction is so powerful as to lead to dyspnoea, with maniacal

excitement. The patient may strike about in every direction, roll his head

from side to side, while the mouth opens and closes convulsively, sometimes

with snapping sounds, whereby wounds are occasionally inflicted upon minis-

tering hands, and the disease has actually been conveyal in this way. These

convulsive seizures gave rise to the stories that hydrophobic patients bite and

snap like dogs, and led, through the fear which they excited, to the cowardly

assassination of patients by shooting them down—a practice still in vogue on

the confines of Austria—or by smothering them between feather beds. The

paroxysms seem all the more dreadful because they are attended with the

escape of glutinous, foaming saliva, which is sometimes ejected with great

force in every direction. Inspiration is also attended with gaping and sighing

and various sounds, sometimes simulating the bark and howl of dogs. These
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symptoms (xxjur in paroxysms, in the intervals between which the mind is

clear, though sometimes, in those of highly nervous temperament, it may be

excited to show more persistent hallucination. The pulse is quickened and

rendered irregular, but with all the struggle there is, as a rule, but little ele-

vation of temperature.

The inspiratory spasms and convulsive attacks may cease entirely. The

patient may become able to swallow with jierfect ease. The recovery is illu-

sory, as the case usually suddenly succumbs to heart failure.

The second stage is thus characterized by the severity and intensity of symp-
toms. It is easy to be seen that the convulsions are in all cases of reflex ori-

gin, and the disease is characterized by extreme hy[)er8esthesia of the me<lulla,

whence the convulsive manifestations emanate on the very slightest outside

irritation. Another distinguishing feature is the mental anguish, the unsj)eak-

able terror, which is depicted upon the face. During the paroxysms the patient

may lose his self-control. He may foam at the mouth, make snapping move-

ments in convulsions, whereby he may even accidentally or apparently pur-

posely inflict wounds upon attendants, but so soon as the paroxysm is over he

recovers consciousness, and usually apologizes pitiably for his excess. He may
even warn his attendants to subject him to greater restraint in protection of

themselves. The employment of any forcible measures, however, as a rule,

aggravates the explosion.

The second stage usually lasts from one to three days, rarely as long as

four days. The patient now becomes gradually exhausted. Paroxysms occur,

but they are less intense. The extreme anxiety of mind is diminished
;
there

are intervals of nearly complete tranquillity. It is plain to see, however, that

while the breathing is easier and the explosions less severe, and while there

may be even ability to swallow, the patient becomes more and more prostrated

and reduced. The strong man is broken. The heart's action is weak, the

pulse flutters, the surface is covered with a cold sweat. The movements of

the body are so much enfeebled as to present the appearance of paralysis;

hence this second stage has been characterized as the "stadium paralyti-

cum." Death, which may occur suddenly in a convulsion or from as-

phyxia, usually comes on quietly from failure of the heart.

Hydrophobia is, as stated, an exquisitely acute infection. However long

the period of incubation, the whole duration of the disease proper is measured

in a few days. Of all cases, 82 per cent, perish in from two to four days.

Individual cases may succumb in two, or may last as long as five or six,

days.

The diagrnosis is generally easy, and rests chiefly upon the heightened

reflex of the medulla as manifested by spasm in the muscles of deglutition and

respiration.

The disease is differentiated from tetanus by its much longer {period of incu-

bation. Tetanus occurs in from three to ten days after the wound or injury.

Tetanus usually begins with trismus, and is often attended with opisthotonos.

It lacks the laryngeal symptoms and spasms of hydrophobia. It lacks also
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the psychical exaltation and mental anguish of hydrophobia. Tetanus may
also be distinguished by its special micro-organism.

The disease is often distinguished with great difficulty from the imaginary

condition known as lyssophobia, or fear of hydrophobia. These cases have a

common origin, though in the one case the wound comes from a non-affected

animal. It might be imagined that lyssophobia occurred more frequently in

nervous subjects or in women. This is not the case. The strongest men have

suffered, and not infrequently actually succumbed to fright or fear of hydro-

phobia. Some of these cases have been rescued by knowledge of the fact that

the animal was not rabid
;
hence the advisibility, when possible, of secluding

the animal, that the existence or course of its disease may be observed. The

fact that the animal recovers at all almost necessarily excludes hydrophobia.

Abundant cases are recorded where information of the recovery of the animal or

the sight of the animal itself has allayed the most intense nervous symptoms.

The prognosis is fatal. It is commonly said that the physician who cures

is death. Bollinger goes so far as to say that the cases of alleged recovery

may be invariably found to be due to some other disease or to the fact that the

animal was not rabid. Yet it must be admitted that dogs have recovered from

the disease. Law mentions eight such cases, two of which were attested by

successful inoculation of other animals. The possibility of spontaneous recov-

ery may therefore be entertained in man. Wounds on the face are, as stated,

always the most serious. Bouley declares that 90 per cent, of these cases are

followed by hydrophobia, whereas the mortality from wounds of the hands is

63 per cent., of the lower extremities 28, and of the upper extremities 20

per cent. Bites in the vicinity of motor nerves are the most dangerous ;
the

wilder the animal and the longer the teeth, the shorter is the incubation and

the more grave the prognosis (Babes). Many cases are certainly rescued by

prompt treatment. Bollinger quotes in proof of this the following statistics

in France : Of 200 human beings bitten by rabid animals, 134 were cauter-

ized. Of these, 92—that is, 69 per cent.—remained healthy, while 42—that

is, 31 per cent.—died of hydrophobia. Of those non-cauterized, 83 per cent,

succumbed to the disease. In one case 16 persons and 1 ass were bitten by

the same animal. The human beings were cauterized and rescued without

exception. The ass, which received no treatment, died of the disease.

The only true prophylaxis is through the enforced use of the muzzle,

which renders all other prophylaxis superfluous ;
but for various reasons,

including a kind of sentimentality, the process of muzzling has never been

rigidly enforced outside of a military country like Prussia. The disease,

which was formerly common in Prussia, was actually extinguished, as stated,

for nine years by the rigid enforcement of universal muzzling. Holland secured

the same exemption in the same way. The number of dogs may be limited by

imposition of higher taxation. Every dog should have a known master.

Suspected dogs must be carefully confined for as long a period as six months.

Dogs imported from countries of lax laws in this regard should be quaran-

tined for six months. Actually rabid dogs or other animals that need not be
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preserved to determine the condition of human beings or other animals at-

tac'kcd should be killed at once. Filing the teeth or attachment of blocks

of wood about the neck, confinement by chains, attempted prophylaxis by

injection of virus, are all means too unreliable for practice.

Treatment consists in the destruction or elimination of the poison in the

wound. Absorption should be first prevented where practicable, as on the

extremities, by a ligature above the wound. A piece of cord or handkerchief

should be firmly twisted about the limb with a piece of wood. Where it may
be done the patient should withdraw the poison from tlie wound by suction.

With proper precautions this act may be substituted by another person. The

act of suction is, however, dangerous in cases of carious teeth or wounds in the

gum, cheek, or other parts of the mouth. The operation may be performed,

nevertheless, if the individual take the precaution to rinse the mouth thor-

oughly after every suction with carbolic acid. Hertwig found that the virus

of hydrophobia apj)lied to the mucous membrane of the mouth and digestive

tract was entirely innocuous. This process, which has been resorted to from

the most ancient times, has never yet proven infectious. In the first decades

of the present century in Lyons certain women, hundsdugnerinnen, pursued
this business as an avocation. They received ten francs for the first, and five

for each succeeding act. On the surface of the trunk and some parts of the

face the poison may be exhausted by cups. Immediately after suction the

wound should be cauterized. Youatt relied entirely upon such a superficial

caustic as the nitrate of silver. As he was himself bitten seven times and

operated on 400 persons, only 1 of whom died—and that one, as he declared,

from fright
—this caustic may be considered sufficiently strong if applied

immediately. Caustic potash burns deeper. The actual cautery, as from a

poker, a nail, the galvano-cautery brought to a white heat, would certainly

destroy the poison more effectually. Where wounds are very extensive or

numerous, the effect may be best accomplished with stronger solutions, 1 : 500

or 1 : 1000, of corrosive sublimate. Extensive laceration of extremities may

require amputation.

Psychical treatment is of supreme importance. Romberg first advised the

necessity on the part of the attendant and friends
"
to preserve a calm demean-

or, to avoid all allusion to tlie previous injury, and to appear cheerful." To

secure diversion without effort or remark is an essential factor in the relief of

suffering at least. The intense reflex excitability of the medulla is best met

by seclusion in a quiet and rather dark room. The exhibition of cases as curi-

osities or as objects of morbid sympathy is a cruelty, if not a crime. Frequent
warm baths where at all permissible, as at the very start, tend to allay exci-

tability and spasm. Very soon, however, resort must be had to anodynes and

anaesthetics. Violent cases may require the use of chloroform. The same

object may be at first obtained with chloral. The various remedies recom-

mended as specifics
—

curare. Calabar bean, pilocarpine
—have proven useless

exwpt in allaying spasms. The use of animal poisons has proven equally

futile. Watson speaks of cases treated with the virus of snake-bites. One
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man was bitten by nine vipers without effect. Opium is the best shield.

Sooner or later resort must be had to morphine, in the later course of the

disease preferably subcutaneously, with a view to at least secure euthanasia.

With this history hitherto it may be appreciated with what acclamation was

hailed the claim by Pasteur of the discovery of a means of preventing the

disease by the use of attenuated virus. It had been always known that the

disease expends its main force upon the medulla. Whatever lesions are

encountered in the disease are seen here.

As soon as Pasteur had determined that the virus of hydrophobia comes

to be located in the central nervous system, especially in the spinal cord, he

began his experiments with this substance to secure attenuated matter. He
found that a continued inoculation of the virus from rabbit to rabbit increased

its virulence to such degree that after about twenty-five generations he got a

virus which showed its effect after an incubation of but eight days. In twenty-

five generations further the period of incubation was limited to seven days.

This virus was taken as a so-called virus fixe as a basis substance for protective

inoculation. Pasteur discovered that desiccation of the medulla from such an

animal in sterilized glass vessels in which had been put pieces of caustic pot-

ash brought about a gradual reduction of virulence. The medulla became less

and less poisonous. The drying process was continued, until after two weeks'

desiccation it was entirely innocuous. Injections were now made with an

emulsion of the non-virulent medulla, and were followed by emulsions of

medullse of increasing virulence, up to those which had been dried but one or

two days. Dogs so treated were immune to infection with fresh hydrophobic
matter.

In the treatment of the hydrophobia of man Pasteur began with weaker

preparations
—to wit, with the medulla of the rabbit after fourteen days' desic-

cation, and increased the following days up to that of the fifth day, whereby

immunity or protection was secured. The attempt to use stronger preparations

in a shorter time in protection against the more dangerous and extensive lace-

ration of wolf-bites had to be discontinued. This treatment has been used now

in thousands of cases, and, while it cannot be said to have furnished perfect

results, as a number of cases thus treated have nevertheless succumbed to the

disease, it must be admitted that the majority of cases have been rescued from

the horrors of hydrophobia.
A better method is promised in the conclusions of Centanni, who utilized

the principle of antirabic vaccination (inoculation), first devised by an old

Italian physician, Eusebio Valli, in the production of an innocent virus

obtained by the action of gastric juice upon the cords of infected rabbits.

The cord, emulsified in peptones, gradually parts with its virulence, and loses

it altogether in twenty hours. The essential substance is a flocculent deposit,

which may be preserved for weeks in glycerin or dried with sulphuric acid.

Rabbits can be thoroughly immunified with this material.

The protective substance is prepared as follows : Four grammes of spinal

cord are emulsified with artificial gastric juice (solution of English peptones)
Vol. I.—32
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for nineteen hours. At the end of this time a few drops are aspirated from

the mixture and injected into the sheath of the sciatic nerve of two rabbits.

Tiie rest of the eniuLsion is neutralized with bicarbonate of sodium and fil-

tered. The essential substance which remains on the filter is rejieatedly

washed for several hours with distilled water, and then dried. The nearly

dry matter is divided into three equal parts, two of which (each with 5 ccm.

of neutral glycerin) are put idto tubes
; hydrogen is introduced into one, the

air is exhausted from the other, and the two tubes are united by fusion. The

third part is dried by sulphuric acid.

The glycerin emulsion in the tube suffices, in five subcutaneous inocula-

tions, to render rabbits absolutely immune in six days after infection with

the ordinary virus (strassengift), while one of the two non-protected control

animals died in seventeen, the other in eighteen, days.

In subsequent experiments made by Tizzoni and Centanni it was ascer-

tained that this matter not only protected against, but acttially cured, the

developed disease (guarire negli animali la rabbia sviluppata). Five rabbits

infected by injection into the sheath of the sciatic nerve with virus, which

killed control animals in fifteen to seventeen days, were inoculated with the

protective matter, 11-26 ccm. in doses of 3-5 ccm., twice on the seventh, once

on the eighth, once on the eleventh, and once on the fourteenth day after

infection. The injections were intravenous, subcutaneous, and intraperitoneal.

In all five cases the symptoms of rabies had more or less fully develojied.

All five remained without a sign of subsequent infection, and the effect was

the same in all three, regardless of the method of application of the serum.

This discovery, which promises results of inestimable value, has, up to the

period of the present writing, not yet been utilized in the treatment of hydro-

phobia of man.



TRICHINOSIS.
By JAMES T. WHITTAKER.

Tkichinosis. is an acute infection caused by the ingestion of the trichina

(dpi^f Tpiyoi:, hair) spiralis in raw or underdone pork,
—characterized by-

gastritis and enteritis, followed, in consequence of migration of the parasite,

in the course of a week by pains in the muscles and contraction of the joints,

with oedema of the eyelids and face, prostration, insomnia, profuse sweats, and

exhaustion.

The history of the trichina is wholly modern, and is all included in the

present century. Calcified capsules were seen in the muscles as early as 1821,
when Hilton first described them as minute white masses, which he regarded
as cysticerci. Peacock made a preparation for the museum of Guy's Hospital
in 1828. Paget, at that time a student at St. Bartholomew's, distinctly noticed

them in the muscles of man. He took a specimen to Owen in 1835, who gave
the parasite the very appropriate name it bears, Leidy in 1847 discovered

in a piece of ham upon his plate the same immature nematoid, but neither he

nor his predecessors appreciated the significance of its presence. Herbst (1851)
bred muscle trichinae in dogs by feeding them with the infected flesh of a bad-

ger. Leuckart (1855) first saw the escape of intestinal trichinae from their cap-
sules in the body of mice. In the same year Kiichenmeister maintained that

the trichina was the larval state of the trichocephalus dispar. This erroneous

view was more widely disseminated by Leuckart, who declared that he had

bred trichocephali in myriads by feeding trichinous flesh to hogs. Virchow
was unable to confirm this conclusion, as he observed th^ immature trichinae

become in all cases mature in the intestine of the dog. Cases of muscle

trichinae continued to be occasionally reported in England and America,
as well as Germany, from this time on, but the capsules were still looked

upon as dissecting-room curiosities, sprinkling muscles like the deposit of

eggs of insects and preventing good preparations. Even the discovery of

young trichinae in the capsules in the breeding experiments of Leuckart

and Virchow contributed in no way to dissipate the belief that these worms
were innocent, wandering nematoids.

The new era of definite knowledge began with the year 1860, and with the

study by Zenker of an individual case, that of a servant-girl in the hospital
at Dresden. This famous first patient was attacked about Christmas, 1859,
with anorexia, insomnia, lassitude, depression, and fever. The case was

regarded as typhoid fever, a diagnosis which had to be changed with the

supervention of a train of symptoms which could not be classed with the

499
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signs of this disease. By the end of a week the patient complained of severe

pain all over the body, more particularly in the muscles, and more especially

in the extremities. Any movement of the body increa.sed the pain to such a

degree that the patient was compelled to lie with the limbs flexed ujx)n the

body. Pneumonia subsequently set in, and the patient died at the end of a

montli after the first signs of disease. A post-mortem examination revealed

trichinse in myriads, all alive and in all stages of development, lying coiled

and curved and straight in the sheaths of the muscle-fibres and in all the

striped muscles, including the heart itself. It was subsequently ascertained

that this domestic had showed signs of illness shortly aft;er the ingestion of a

meal of ham and sausage. Zenker was fortunate enough to find some of the

same meat and to discover in it encysted trichinse. It turned out also that

other domestics had suffered, and that the butcher, who was in turn sought
out by the indefatigable observer, had been ill w'ith rheumatism, "as if

paralyzed," ever since he had killed the pig. He was at the time of obser-

vation unable to move his arm, legs, or neck. He had never in his life been

ill before, and attributed his attack to a bad cold contracted on the day of the

slaughter.

Zenker forged the last link in the chain of his investigations by sending a

piece of the muscle of the girl to Virchow, who fed a rabbit with some of it,

developed in the animal general muscular paralysis, and recovered young
trichinge from its muscles. With this flesh other rabbits were fed with the

same result. Virchow, Leuckart, and Zenker then demonstrated the migra-
tion from the intestine to the muscles, and two years later (1852) Friedreich

made the first diagnosis of the disease in life by the detection of the parasite

in a piece of exsected muscle.

Thus in less than a year the clinical history of the disease was established

by a chain of evidence which was complete in every link. It was now soon

recognized that many cases, even epidemics, which had hitherto been considered

as irregular or anomalous typhoid or typhus fever, more especially malignant

rheumatism, occasional cases of poisoning, English sweat, and black death,

were due to this cause. Thus attacks and epidemics at Wurteraberg, Breslau,

Magdeburg, Hamburg, various districts in France and Belgium, are recognized

to have been cases of unsuspected and unknown trichinosis. On one occasion

nearly the entire crew of a merchant-vessel sailing from Valparaiso to Ham-

burg was killed by the ingestion of pork from a pig killed on the sea.

Fact is stranger than fiction. At a festival at Heltstadt, Prussia, of

which 103 persons partook, more than 80 ]>ersons were attacked with the

disease, and more than 20 died within a month. The cause was subsequently

discovered in some sausage-meat taken from a sick pig killed by mistake.

Three or four days after a church celebration in 1846 seven of eight |>eople

were seized with diarrhcea, pain in the back of the neck, and swelling of the

face. Four of the seven die<l. The remaining three continued ill for a long

time. The innkeeper was suspected of having poisoned his guests with white

wine, and, though the charge could not be proven, the odium was so great as
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to compel him to close out his business and leave his native land. Eighteen

years afterward Langenbeck of Berlin, in exsecting a tumor from the neck,

discovered in the platysma myoides innumerable dead trichinae enclosed in

calcified capsules in the body of one of the survivors, and thereby the his-

tory of the "poisoning" was made plain.

Trichinosis was diagnosticated for the first time in the United States by
Schnetter of New York (1864), and in the same year by Voss in four cases

on board one of the Bremen steamers in the harbor of New York. The dis-

ease was first recognized in England in Northumberland in 1871.

The trichnia spiralis is present in man in both the developed and unde-

veloped states—developed, mature in the intestinal canal
; undeveloped, imma-

ture in the muscles. The trichina also infects the hog, rat, cat, fox, rabbit,

and guinea-pig. It is a pure parasite, the sole example among the entozoa,

having lost all relation with the external world.

The hog is usually infected from itself. It was formerly maintained that

the hog got the disease from the rat, which was once considered the original

host of the parasite. Leisering went so far as to declare that "
to exterminate

the rat is to exterminate trichinae." Zenker showed, however, that rats get

their infection from the hog, and Gerlach established the fact that, whenever

trichina is found in the rat, trichinous hogs or other carnivora are within

reach of the rat. The hog is therefore the peculiar and original bearer of

trichina. In it the whole course of the evolution of the trichina takes place

(Heller).

In the inspection of meat care must be taken to avoid considering certain

objects found in the muscle as encapsulated trichina. First, the so-called

Miescherian sacs, sausage-shaped psoro-sperms which may

usually be distinguished by the fact that they are traversed

with transverse lines and discharge upon incision minute

kidney-shaped objects (see Figs 34 and 35) which may un-

dergo change of form
; second, certain crystalline objects

found in the muscles, described by Virchow as the guanine

gout ; they may be distinguished by the fact that they dis-

solve on the addition of hydrochloric

acid, to leave the muscle-fibres un-

aifected.

About 2 per cent, of swine are

found to be aifected, and trichinae

are found in the muscles in about

2 per cent, of cases in the dissect-

ing-room.

Anatomy, etc.—The mature in-

testinal trichina (see Fig. 36) is

round, elongated, white, and, as its name implies, extremely filiform, on which

account it is barely visible to the naked eye as a fine wool hair or silvery

thread. The head, formerly regarded as the tail, is drawn out almost to

Fig.

End
Miescher's Sac, X 100

(Leuckart).

of Sac, with kidney-

shaped bodies free and en-

closed (Leuckart).
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a line, while the caudal extremity is somewhat rounded off and is not much

tliinner than the body. Tiie alimentary canal begins with a muscular mouth,

Fig. 37.

Fig. 36.

Fio. 86.—Unimpregnated Female Trichina (Leuckart).

Fio. »7.—Male and Female Trichinw, female discharging young (Heller).

is continued into an elongated oesophagus, expanding into a flask-sha])ed

stomach, to be again continued into an intestinal canal, which at its extremity
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receives in the male the opening of the seminal duct, arising from a single

testicle, a thick cul-de-sac which runs along the side of the body. The

female, \ inch in length (see Fig. 37), is twice as long as the male to accom-

modate the ova with which it is stuffed, and which are hatched within the

body and born alive. The orifice of the vagina is situated at the junction of

the first and second quarters of the body. Each female may give birth, in the

course of a month, to over a thousand young. The parent trichinse are short-

lived. They are probably, for the most part, digested and absorbed after

reproduction, as they disappear frorn the intestine in from five to eight weeks,

and are, unfortunately, not often to be found in the stools.

The newborn, immature trichinae, ^^ of a line in length, having escaped

from the body of the parent, penetrate the intestinal wall, probably by means

of chemical irritation, to migrate, chiefly along the meshes of the connective

tissues, to contiguous muscles, more especially to the diaphragm, abdominal,

intercostal, laryngeal, cervical, ocular, and proximal muscles of the extremities,

in which latter region they are crowded, as if arrested, at the tendinous extremi-

ties. (See Fig. 38.) Here they continue to grow for fourteen days to the length

of half a line, when they coil up to assume the peculiar spiral form (see Figs.

39 and 40), disintegrating the muscular tissue, expanding and thickening the

Fig. 39. Fig. 40.

Living Embryos (Heller). Encapsulated Trichina (Leuckart).

sarcolemma, and, as a result of the inflammatory process thus produced, lead-

ing to the formation of a lemon-sha])ed capsule ^ of a line in length, in which

they lie for the most part singly, or more rarely in groups of two, three, or

even four. Thus they remain encysted alive for a year or more, exception-

ally as long as twenty-five years, or become subsecjuently calcified after cal-

cification of the containing capsule
—a process which begins at the poles of

the cyst, but is not of necessity fatal to its contents even when complete.

(See Figs. 41 and 42.)

Muscular tissues thus infeste<l when taken as food (one ounce containing at

times fifty to one hundrecl thousand parasites) is dissolved in the process of

digestion, liberating from their capsules, in from three hours to three days,
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Fig. 42.

Calcified Trichina (Leuckart).

Calcified Trichinae, nat-

ural size (Heller.)

the muscle trichinse, which attain sexual maturity iii the intestinal canal in

five days, and then reproduce their species with the rapidity described.

Trichinse have also been found in the blood, mesen-

teric glands, and peritoneal cavity.

Thus the trichina spiralis, which was formerly re-

garded as an accidental and inno-

cent inhabitant of the muscular

tissue, has been unmasked since

the first observation of Zenker in

1860 as one of the most widely

disseminated and deadly of all

known parasites.

Symptoms.—The symptoms of

trichinosis vary according to the

quantity of trichinae ingested and

the irritation produced. Small

numbers produce no symptoms,
calcified remnants having often

been found in autopsies with a history of absence of any symptoms in life.

A certain stage of development and capsulation is also requisite to infection.

To6 young or insufficiently protected trichinse are killed in the stomach. Cal-

cified capsules may not liberate their contents. The irritation, with the con-

sequent rapid increase of peristalsis in childhood, often causes the expulsion of

trichinse unliberated from their capsules in the stools. The ingestion of alco-

hol in large quantities with the meal may destroy them as rapidly as they are

liberated.

The stage of invasion, which shows itself in from three hours to three

days or longer as successive quantities may he ingested, is characterized by
irritation on the part of the stomach and intestines—i. e. by anorexia, nausea,

vomiting, tenderness to pressure, pain in the bowels, and diarrhoea. These

symptoms may be absent altogether or may vary greatly in intensity, to

assume at times such severity as to be mistaken for cholera, as in the epidemic
of Hedersleben, where three victims died on the sixth day. Animals fed with

trichinous flesh often succumb on the fourth day. The fever, thirst, headache,

and general prostration, which may accompany the local signs, belong equally
to other causes of intestinal irritation, and are not peculiar to trichinosis.

Sensations of distress, nausea, or vomiting may occur within a few hours,

and may repeat themselves for several days. It is curious that the appetite

may be at one time keen and at another entirely absent. Diarrhoea is much
more common and persistent. Gastric distress is often entirely absent. Affec-

tion of the intestine is present in the majority of cases.

Characteristic symptoms announce the advent of the stage of migration

and colonization in the muscles, which begins, as a rule, on the seventh day
with oedema, functional disturbance, and pain in the muscles. (Edema shows

itself first or is noticed first, as a rule, in the eyelids, disappearing in a few
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(lays, and returning later in the course of the disease. This oedema is often

coincident with pain, tension, and restriction of movement in the muscles of

the eyes as evidence of early invasion of these muscles, though the presence

of cedcnia here as elsewliere, in the absence of muscular signs, has also been

ascribed to the action of some toxic principle acting upon the vaso-motor sys-

tem. QEdema of the face is often, that of the hands and feet more rarely,

associated with that of the eyelids. Pronounced oedema of the skin over the

affected mu>«cles occurs even more constantly than about the face—is absent, in

fact, in only 10 per cent, of cases. This cutaneous oedema also disappears for

a few days, to return later. It is distinguished from the oedema of heart and

kidney disease by its association with the muscular signs, as well as by the

fact that it spares the genital organs, the scrotum, and labia majora.

Muscle-symptoms appear on the ninth or tenth day as a rule, delayed at

times to the fourteenth, varying in every grade of intensity from lassitude,

stiffness, or tension to board-like indurations and most atrocious pains. The

flexors of the extremities, the biceps and muscles of the calf especially, become

swollen, tense, and tender, the extremities being held in semi-flexion to sim-

ulate the postures of acute articular rheumatism. Invasion of the diaphragm,

abdominal, and intercostal muscles gives rise to dyspnoea ;
invasion of the

masseters, which may excite trismus, renders mastication painful or impossible ;

while invasion of the tongue and pharyngeal muscles may restrict or prevent

deglutition, accounting thus for the rapid emaciation. Invasion of the larynx

is shown by hoarseness of voice or aphonia in 20 per cent, of cases, and of the

ocular muscles by fixation of the eyeball, chemosis, and occasionally by mydri-

asis and nystagmus. Impairment of hearing follows invasion of the stapedius

muscle.

Difficulty of deglutition, alteration of the voice, especially hoarseness, even

aphonia, indicate attack of the muscles of the neck. The most serioas results

ensue in consequence of invasion of the diaphragm and intercostal muscles.

Most cases of trichinosis suffer occasional attacks of dyspnoea. In fact, diffi-

culty of breathing may come on early under toxic influence, as in the case of

affection of the muscles of the extremities. There is at this early period also,

in the majority of cases, and probably for the same reason, more or less bron-

chial catarrh
;
and when this condition persists into the j^eriod of immigration

catarrhal pneumonia may result from insufficient expansion and defective

exjwctoration. The development of pneumonia is difficult to recognize on

account of the decubitus of the patient. Patients occasionally succumb to

hypostatic pneumonia, unsuspect<Hl for the same reason.

None and Hoeffner observe<l in a certain number of cases lack of the tri-

ceps and patellar reflex. It was absent for some time, and then gradually

returned. There was no case in which any increase was observed, though the

skin reflex was unchanged. Both the direct and indirect excitability of mus-

cles under the galvanic as well as under the faradic current was markedly

reduced.

Among the disturbances of sensation may be noticed at times parsBsthesia,
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more particularly pruritus. Anaesthesia is much more rare. Kratz called

attention to the violent neuralgic attacks in the abdomen, the so-called cceliac

neuralgias, which occur more especially in the second week, and most fre-

quently at night. They are marked by an intense griping pain at the pit of

the stomach, radiating to the back, attended with pallor, prostration, coldness

of the extremities, and collapse.

Sweating is another common symptom of trichinosis. It occurs early,

always in connection with the muscular pains, and is profuse and distressing

in correspondence with the severity of the latter. It is often attended with

miliaria, occasionally with herpes. Pustular eruptions
—Friedreich once found

a free trichina in a pustule
—

acne, furunculosis, may follow the disappearing

oedema of the face.

Still another quite common as well as obstinate symptom is insomnia,

which often rapidly exhausts the patient. With this exception the cerebrum

shows no symptoms. Though most cases are characterized by apathy or

depression, the brain remains clear up to the last stages of the severe attacks,

when somnolence, stupor, or delirium may for a short time precede the end.

Fever does not belong of necessity to trichinosis. Average cases show

slight elevations of temperature, which at times present the course of remit-

tent, or more frequently of typhoid, curves. Fever may be entirely absent

throughout the history of the disease. Severe forms may be accompanied by
a temperature of 104° F. When present it is irregular, and not infrequently

assumes, as stated, a typhoid form. The confusion of trichinosis with typhoid
fever was formerly common, and the mistake has occurred not infrequently

even since the days of accurate thermometric observation. The irregularities

of the second and third week somewhat simulate the amphibolic stage of

typhoid fever. Defervescence is never so regular or classical even when it

occurs at the time of the fall in typhoid fever.

Trichinosis develops no special symptoms in the genito-urinary apparatus.

There is, as a rule, no interference with the course of pregnancy or of the

puerperium. Trichinae have never yet been found in the fcetus.

Morbid Anatomy.—The most obtrusive condition is oedema, which shows

itself about the face and extremities of infected patients at any time after

the fourth week of the disease. The contractions which existed before death

are continued after it, especially in the arms. The blood is usually found

fluid, and there are free effusions in the various serous sacs. Hypersemia may
be still present in the mucous membrane of the small intestines. Ecchymoses
are not uncommon. Trichinae may be sometimes discovered in the intestines

even as late as the eighth week of the disease. The spleen is not enlarged.

The liver is usually fatty. The heart is often flabby. The lungs show signs

of bronchial catarrh and hypostasis.

The most characteristic changes are encountered in the muscles. They are

at first simply somewhat pale; later they become cloudy, and still later streaked

and shrunken. The trichinae are found most abundantly in the diaphragm,
the intercostal muscles, and the muscles of the neck. In the extremities the
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body of the muscle is frequently free, and the trichinae are crowded, as stated,

about the tendons. Under the microscope it is seen that the muscular tissue

has lost its striae. Nuclei increase in number and size. Spindle-shaped con-

nective-tissue cells develop in the intermuscular connective tissue. The lesion

affects the muscular structure itself, the protoplasm. The sarcolemma thickens

about the trichinae to constitute the capsule. The muscular tissue subsequently
suffers waxy degeneration.

Post-mortem examination generally shows hyperaemia of the brain and its

membranes, enlargement of the heart, hypertrophy of the walls of the left

ventricle, fresh pleuritic effusions, hyperaemia of the mucous membrane of the

bronchi and of the whole alimentary canal, migrating trichinae in all the

muscles.

Duration.—The disease lasts from two weeks in the lightest cases to eight

weeks in pronounced cases, and with sequelae for the greater part of a year in

the severest forms. Kunze heard complaints of rheumatic pains in bad weather

four years after the Hedersleben epidemic, and Kratz found weakness of the

muscles in one case eight years after the attack.

It is a recognized fact that tolerance to trichinae varies in different indi-

viduals. Children, as stated, void them readily, on account of the increased

peristalsis of the alimentary canal in childhood. Old people are less readily

affected. Certain numbers may be tolerated with impunity in adults, but the

continued ingestion of infected meat may introduce amounts in excess t)f this

tolerance, when gastro-intestinal signs may more or less suddenly supervene.

Where small quantities have been introduced, or where the mass of the

trichinae has been voided, gastro-intestinal signs may be entirely absent

and the subsequent stage of migration may be but little marked. The

existence of the parasite may then be recognized or suspected to account for

long-continued, persistent muscular pains in the remoter histor\' of the indi-

vidual. The exact duration of the disease may therefore not be determined.

Usually the lightest cases terminate in a few weeks, while the gravest extend

over many months; but the very lightest so-called ambulator}' cases may
suffer pains for months or years, and the cases which show the shaqiest signs

of invasion may escape with the mildest signs connected with colonization. It

may be said that the average duration of the disease ranges from thrpe weeks

to three months.

The diagnosis is illuminated often by the fact that others are simulta-

neously affected and by the inspection of susjiected jwrk, possibly by the

detection of mature or encapsulated trichinae, more especially after a brisk

cathartic, in the mucus, but never in the fluid contents of the voided stools
;

positively by the discovery of immature trichinae in the muscles extracted,

preferably after linear incision under antisepsis, from the deltoid or lower part

of the biceps muscles—for the most part an unnecessary procedure. A his-

tory of gastro-intestinal irritation, followed by constipation, oedema of the

face on the eighth day, and muscle-signs by the tenth day, with sweating,

insomnia, headache, thirst, and fever, sufficiently characterizes the disease.
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The diagnosis is assisted, as stated, by the fact that the trichinosis attacks

not one, but a number of individuals : at the same time it may be helped by
the known habits of individuals with regard to the character of food and its

preparation. The distress of the stomach, more especially the diarrhoea which

follows the ingestion of pork in the course of a few hours or a few days, next

the tenderness of so many muscles, especially at the extremities, then the

oedema of the eyelids and face, later the pain in the muscles and contraction

of joints, serve to distinguish the disease.

The most valuable of all the early signs of trichinosis is oedema, because

it is so rarely absent or, as Heller says, so insignificant and transitory as to be

overlooked. Usually it shows itself first, as stated, in the eyelids and face as

early as the seventh day of the disease. In the extremities it occurs later, not

before the ninth day. With that of the eyelids it disappears to return later,

more pronounced than ever. It cannot be attributed to occlusion of vessels,

but is probably due, as Friedreich claimed, to the action of a toxine on the

vaso-motor nervous system.

(Edema about the eyelids and face, the result of local disease, as from

thrombus of the orbital veins, compression of the cavernous sinus, is very rare,

and is of course unpreceded by gastro-intestinal irritation and unattended with

pains in the muscles, sweatings, etc. The absence of any disease of the

internal organs sufficient to account for the dyspnoea, hoarseness, insomnia,

oedema, sweats, and pains finally leads to the recognition of the disease even

when its nature is entirely unsuspected at first.

Cholera is eliminated by the profuse sweat and oedema which belong to

trichinosis. The cramps of cholera may, like trichinosis, attack the muscles

of the abdomen and extremities, but they do not attack the diaphragm or

intercostal muscles and muscles of the neck.

Articular rheumatism, which has pain and sweating in common with trich-

inosis, is distinguished by the affection of the joints proper, more especially of

the smaller joints, by the absence of gastro-intestinal irritation, dyspnoea,

insomnia, and affection of the muscles of the jaws and eyes.

Muscular rheumatism selects by preference other muscles than those affected

in trichinosis, and is unattended with gastro-intestinal irritation, oedema,

fever, and sweats. Yet Grawitz, Virchow's assistant, declares that trichinse

were found, on autopsy, in one-third of the cases of so-called muscular

rheumatism.

Typhoid fever is differentiated by its mental disturbance, characteristic

temperature curve, diarrhoea generally throughout the whole disease, meteor-

ism, and is not attended with oedema, asthma, and muscular" signs.

Meningitis shows herpes as a rule, hypersesthesia, opisthotonos, a contracted

abdomen, and has a different history.

Finally, polymyositis, which shows pain in the muscles, tension, deformity,

prostration, oedema, sweats, and insomnia—in short, most of the signs of

trichinosis—is distinguished by isolated attacks—i. e. of individuals—by the

absence of history and gastro-intestinal signs, preference of the extensor



610 TRICHINOSIS.

muscles, and exemption of the diapliragm, larynx, tongue, and pharynx.
Excised portions of muscle sliow hyaline or waxy degeneration, but no

trichinse.

Trichinosis is always a serious disease, and the prognosis in apparently
the mildest cases must be stated with reserve; for the mildest invasions are

sometimes followed by the gravest symptoms in the later course of the disease.

The mortality rests largely upon the amount of meat ingested, but dejjends

also upon the degree of heat to which it has been subjected. In this regard
there is a great difference between the outside and inside of a large piece of

meat. Most cases of infection occur, however, after the ingestion of raw or

underdone sausage and ham. Sausage too quickly taken from the fire, and

uncooke<l in its interior, is actually the most common mode of conveyance
of the disease. The fact that the infected may be often mixed with sound

meat explains the difference in intensity of symptoms in different individuals

partaking of the same quantities of meat at the same meal. Children almost

never succumb, because most of the trichinae are ejected by diarrhoea. Patients

who survive the eighth week generally recover. Severe myasitis or dyspnoea,

profound prostration, and nervous symptoms aggravate the prognosis. Recov-

ery is, as a rule, much more tedious and protracted than after other acute infec-

tions of corresponding severity. The mortality ranges from 1 to 70, averaging

30, per cent. Death occurs usually from exhaustion or blood-poisoning in

from four to six weeks—exceptionally earlier from gastro-intestinal irritation,

and later from hypostatic pneumonia and marasmus.

In a recent epidemic in Saxony, 235 cases in thirteen places showed a mor-

tality of 14| per cent., while the general mortality in that country for the pre-

vious five years was but 1.06 per cent. In this latest reported epidemic the

first symptoms appeared from the sixth to the tenth day after the ingestion of

insufficiently smoked sausages. The symptoms were anorexia and nausea,

pain in the stomach, severe diarrhoea persisting for several days ; thereupon
contractions and pains in the joints, pains in the muscles, swelling of the legs,

more rarely of the arms, hands, and neck
;
oedema of the eyelids was always

present. There was little bronchial catarrh and less pneumonia. The heart

was irregular from the start. Death followed in from the second to the tenth

week, most frequently at the third and fourth week, from dyspnoea and heart

failure
;

in the more protracted cases from chronic marasmus.

Prophylaxis.—Naked-eye inspection of meat does not disclose the trichina

spiralis except in cases of calcification, and calcification is not necessarily fatal

to the trichinae. Putrefaction does not destroy them. Copious libations of

alcohol with meals is a preventive as unreliable as unadvisable. Smoking and

pickling, as ordinarily practised, kill only the surface trichinae. A tempera-
ture of 160° F. is fatal to the trichina, so that thorough cooking of meat

offei*s a sure prevention of infection. A long subjection to high temperature
is requisite to secure penetration to the interior of a large mass of meat of the

necessary grade of heat.

Treatment.—Successful therapy depends upon an early diagnosis, which is
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often unattainable. A brisk cathartic, calomel, gr x—xx, castor-oil f^j, or

infusion of senna, followed by irrigation of the colon, offers a hope of dis-

charging many of the worms before they have been liberated from their cap-

sules
; and, inasmuch as Kratz and Cohnheim found trichinae in the stools as

late as the twelfth week, it may be said that it is never too early or too late,

for purposes either of diagnosis or of therapy, to give this method trial.

Recently liberated trichinae may be benumbed and more readily discharged by
the administration of thymol, 3J-iss, divided into two or three doses (capsules),

or extract of male fern, 3j-iv. After colonization in the muscles the treat-

ment becomes purely symptomatic. The hojie of radical extermination by

rapidly diifusible agents, picric acid and benzine, or water-extracting agents,

glycerin and alcohol, has proven illusory. Applications of hot water, salicylic

acid, gr. vij, salicin or salol, gr. x, more especially phenacetin, gr. x, or anti-

pyrine, gr. v, every hour, may be tried in relief of pain not so great as to indi-

cate morphine, which becomes a necessity in severer cases. Sodium bromide,

gr. xl, phenacetin, gr. x, chloral, gr. xv, may suffice to secure sleep, which is,

however, in bad cases forced only by morphine. As the safety of the patient

depends upon speedy encystment of the trichinae, a process which is hindered

by motion of every kind, repose and quiet as absolute as possible should be

enjoined and secured. The strength is to be sustained by alcohol and food

until the force of the disease is spent.



GLANDERS.
By JAMES T. WHITTAKER.

Glanders (from Lat., glans, gland) ; Farcy (from fareio, to stuff) ; Greek,

fiaXcz ; Lat., Malleus, Maliasraus
; Ger., Rotz, Wurm ; Fr., Morve,—an infec-

tion, acute and chronic, of the horse and allied solipeds, ass and bastards
;

communicable by inoculation to many domesticated animals (but not to cattle)

and to man
; produced by a specific bacillus

;
characterized by the formation

of nodules (granulomata) and ulcers in the mucx)us membrane of the nose,

with discharge of foetid pus as from glands, whence glanders, and also by

deposits in the skin and subcutaneous lymph-structures, whence farCy ;
and

subsequent general infection.

Apsyrtus, a veterinary surgeon in the army of Constantine the Great, is

credited with having made the first mention of glanders under the name malis,

a term which included, however, many other maladies. Vegetius also spoke
of it, and Aristotle described it in asses. The disease had in former times a

much more intense interest in that to it at various periods was credited the

origin of syphilis, tuberculosis, scrofula, diphtheria, and pyaemia. The chief

interest of glanders at the present day is in connection with diseases of the

horse.

The first case of glanders in man was recognized by Lorin, a French mili-

tary' surgeon, in 1812. The case was that of a veterinary surgeon who had per-

formed an operation upon a diseased horse, and had become affected with the

disease in the form of tumors on the fingers of both hands. The tumors in

this case were extirpated and the man recovered in fourteen days. Schilling

of Berlin and Muscroft of England recorded accurately-studied cases in 1821.

Rayer published the first monograph in 1837. Virchow contributed exhaust-

ively to the pathology of the disease in 1855-63.

The question as to the possibility of spontaneous origin was definitely

denied with the discover)' by Loffler and Schiitz (1882) of a si)ecific bacillus,

the bacillus mallei, which these observers isolated, cultivated, and inoculated

to reproduce the disease in the horse.

The bacilli of glanders much resemble in form and size those of tuberculo-

sis and leprosy, though shorter and more slender than either. They are immo-

bile, maintain their virulence when desiccated for three months, and are readily

colored with alkaline aniline dyes. They form a characteristic colony on the

surface of the potato as a delicate yellowish transparent coat, like a thin layer

of honey, as early as the second day. Acting upon the methods of Koch with

612
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tuberculin, Kalning (Dorpat, 1891) succeeded in extracting from cultures a

product which he proposed to use in prevention and treatment. Unfortunate-

ly, Kalning fell a victim to inoculation with the disease, but his studies were

immediately taken up by Preusse (Danzig) and Pearson (Berlin), who also suc-

ceeded in extracting a dark-yellow, rather opaque, oily fluid of peculiar odor

and neutral reaction, which they called mallein (glanders lymph), and with

which they obtained characteristic reactions in horses affected with the disease.

The original seat of the disease in the majority of cases is the nasal mucous

membrane, whence it may be disseminated through the body, to show itself

more especially in the skin. The disease may be always recognized unmis-

takably by the examination of tissue exsected from the masses in the nose or

in the skin. The bacilli are not readily recognized in fluid secretions, as they

are easily destroyed by other bacteria. Field-mice cannot be used for the phys-

iological test, as they are so exquisitely susceptible to the bacteria of septicsemia.

The guinea-pig is to be preferred, as oifering a much more exclusive soil.

The disease is disseminated through the lymph-vessels and also through the

blood-vessels, and is communicated to man either through a broken integument,

especially in the nose, during the process of currying or feeding, or through
other contact with diseased horses, as in slaughtering, skinning, and tanning.

It is sometimes, but much more rarely, conveyed by the ingestion of infected

meat, a mode of infection more common in animals fed upon horseflesh, as in

menageries. The most unsuspected and unavoidable infection (fortunately, of

most rare occurrence) is that which occurs in inhaling into the nose or open
mouth the discharges from a horse's nose or mouth, as after the act of sneez-

ing, snorting, coughing, etc. Exceptional cases have been recorded from

drinking from the same pail used in watering horses or from the common
use of a handkerchief. The bacillus may also be lifted into the air and dis-

seminated in the vicinity of the animal, especially in close apartments, stables,

etc., whence it may be inhaled into the respiratory tract of man. The disease

has attacked and exterminated an entire family, man, wife, and four children,

from the use of the same dish. Glanders occurs in the great majority of cases

among hostlers, coachmen, drivers, stock-farmers, veterinary surgeons, butchers
—that is, individuals who come in closest contact with the horse—and is of

course much more common in the male sex. Bollinger found but 6 females

in 120 cases, and then in the case of women compelled to substitute men in

the care of horses. For the same reason children are almost exempt from the

disease.

Symptomatology.—Man is much less susceptible to glanders than the

soliped. The period of incubation after inoculation or inspiration varies

from three to five days ;
it may extend to three weeks. The disease mani-

fests itself at the point of inoculation with redness, swelling, and pain, with

speedy affection of the neighboring lymphatics. Constitutional signs occur

in the course of a few days. They may even precede apparent changes in

the wound. Chilly sensations with fever are attended with headache and

prostration. Vague rheumatic pains, more especially in the neighborhood
Vol. I.—33
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of the joints, with local symptoms in the skin, may more distinctly announce

the infection. Where or wliile the local symptoms or the cutaneous signs are

still absent the disease simulates typhoid fever, for which it has often been

mistaken. The character of the disease is, however, soon made manifest by
the appearance of hard red nodules, varying in size from a pea to a walnut,
much resembling the eruption of small-pox. These nodules soon show soft-

ening of the centre, and become converted into pustules which burst, to give
vent to thick, foetid pus. The nodules may increase to such magnitude as to

form tumors, the so-called farcy- buds, or in the process of suppuration consti-

tute abscesses, the rupture of which leaves ulcers. These ulcers may destroy

tissue to such depth as to expose the tendons and bones. The process may
extend rapidly in twenty-four to forty-eight hours, or more slowly to persist

for three or four weeks.

It is a fact, to be explained perhaps by the r6le of the nose in respiration,

that while the manifestations in the skin are much less frequent and severe in

the horse, symptoms on the part of the nose assuming in this animal so much

greater prominence, the converse is true of man. Glanders in the nose is less

frequent and severe in man than in the horse. Hauff declares that in more

than half the cases in man the nose is not at all affected. Occurring in man,
it shows the same symptoms as in the horse. The secretions, which may come

only from the affected side, soon become changed, and the discharge from the

nose shows the same thick, purulent, foetid matter as in the case of the horse.

There may be usually seen at a glance on inspection such swelling and redness

of the nose and face as at times to simulate erysipelas. Sometimes tubercles

may be discovered upon the alae of the nose. (See Fig. 43). As in the horse,

Fig. 43.

Human Glanders (Pepper).

the affection of the nose may show itself later in the course of the disease,

often in the second or third week. The mucous membrane of the eyes, mouth,

fauces, and of the whole respiratory tract may subsequently become involved.

The appearance of the membrane, with the tendency to hemorrhage, foetor oris,

and dysphagia, may much resemble scurvy. There may be always observed
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in these cases the same involvement of the glands. The submaxillary and

sublingual glands may suppurate to discharge externally.

Aifection of the bronchial mucous membrane is evidenced by harassing

cough, with the profuse expectoration of the same foetid matter and the subse-

quent development of dyspnoea. Fever may be entirely absent, or may, in an

individual case, assume prominence, with a temperature of 106° F., and a

feeble, irregular pulse, like that of pyaemia.

The chronic distinguishes itself from the acute form by its less intense

manifestations and more protracted course. The affection of the nose, when

present, does not vary in any essential from that already described. It is,

however, less frequently present in man than is the acute form of the disease.

There is the same purulent discharge with its excessive foetor, the same swell-

ing of the whole structure, while the nares are blocked with offensive crusts.

Peculiar repulsiveness is added to individual cases by gangrenous changes

which may occur at the root of the nose.

The manifestations in the skin are much more common, and upon these the

diagnosis is for the most part established. Nodular masses may form any-

where over the body, more especially upon the extremities, to discharge san-

guineous serum and pus. Sometimes the affection is more superficial, and

shows itself in the form of blebs, which may, as stated, closely simulate small-

pox, chicken-pox, or pemphigus. These blebs or bullae later show, however,

purulent contents or break to leave sluggish, indolent ulcers and erysipelatous

appearances, which are liable to occur in the course of the disease, not only on

the surface of the body, but also about the face. Lymphangitis and lymph-
adenitis develop as in the case of acute glanders. The whole disease runs a

much more sluggish and less intense course. The fever is even more irregular

than in cases of acute glanders. It is sometimes absent for a certain period,

but shows itself sooner or later, if only in consequence of the extensive sup-

purative process, as a pyaemia. Profuse sweats with colliquative diarrhoea, as

a rule, soon exhaust the patient. It may be said that the picture of glanders,

like that of anthrax, varies according as the disease shows itself in local signs

at its point of entry, or constitutionally as the result of absorption and dis-

semination in the various tissues and organs. In the first case the disease

shows itself in the skin or the mucous membrane in the form, as stated, of

nodules, which undergo suppuration with lymphadenitis, erysipelatous and

phlegmonous inflammation. The discharge from the nose, with its character-

istic haemorrhagic appearance and foetid odor, is often the first sign to excite

suspicions of the nature of the disease. Violent pain in the frontal region

indicates extension to the frontal sinuses. Chills and fever announce absorp-

tion of the bacilli into the blood. The profound prostration, more especially

the depression of the sensorium, leads often to a diagnosis of typhoid fever,

small-pox, or pyaemia, but the localizations in the skin, the abscesses, and

ulcerative processes in the mucosae declare the character of the disease. The

various complications of pyaemia may subsequently ensue : arthritis, serous or

suppurative inflammations of the various serous membranes, with exudations,
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suppurating nodules, and masses in the muscles and bones, followed by exten-

sive destruction of muscle and necrosis of bone, with deep erosions in the

mucosae and subcutaneous tissues, are common phenomena of marked

cases.

These various complications may follow each other rapidly in acute cases.

The blood is quickly poisoned, and the patient succumbs in the course of a

week, in the more subacute cases in two to four weeks, with delirium and

coma. The disease is much more protracted in chronic cases. It may last for

several weeks, months, even years, and finally cause death by marasmus.

There is during all this time constant liability to the development of the acute

form with its more ra{)idly fatal consequences.

Morbid Anatomy.—The surface of the body presents the appearance of a

case of pyaemia in that various eruptions, pustules, abscesses, and ulcers show

themselves upon the surface, especially on the face and extremities. The pre-

dominance of blood in the contents of the pustules or nodules distinguishes

the lesions of glanders from those of a simple pyaemia. The appearance of

the face, the condition of the nasal and frontal bones, may at once reveal the

nature of the disease. Extensive erosions, the result of masses of cicatricial

tissue in the nasal mucous membrane, with necrosis of bone, are further signs

of local lesion. Sometimes the septum nasi, vomer, the bones of the palate

are broken down and disintegrated as in the case of the horse. Nodules may
also be found in the respiratory tract, in the lungs, and in almost any of the

internal organs, the brain, liver, spleen, and kidneys. The skin shows the

farcy-buds, the pustules, and abscesses. Lymph-vessels and glands in the

vicinity of these nodules show signs of infection. Erysipelatous and phleg-

monous inflammations may be seen upon the surface and in the various mem-

branes. Serous and purulent eifusions may be found in the joints and serous

cavities, where also bloody effusions are not uncommon.

The diagnosis is made to rest upon the nature of the avocation and the

possibility of exposure. It is further determined by the two signs which have

given names to the disease—to wit, the glanders, which finds its analogue iu

man in the term ozaena. It is to be remembered, however, that ozaena applies

also to fcetid discharges from the nose from various other causes, notably from

syphilis. The second factor is the farcy, the nodular eruptions, abscesses, and

ulcers found in the skin. The disease is recognized in its constitutional form

by the signs of pyaemia
—that is, by the chills, fever, and sweats, hebetude,

delirium, and coma, together with the various metastatic d6p6ts.

Syphilis may be separated in a doubtful case, ex juvantibus, as iodine and

mercury have no effect upon glanders.

Tuberculosis shows, as a rule, predominating signs on the part of the lungs,

and while it may affect the bones, as in a case of glanders, tuberculosis dis-

tinguishes itself by sparing the nose and skin, organs of selection in glanders.

Small-pox is more uniform in its eniption. The pustules of glanders appear

in successive crops and rapidly ulcerate (Liveing). Pyaemia usually results

from a single centre or d6p6t, which may be recognized or discovered. Cryp-
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togenetic cases may be distinguished at times only by the discovery of the

specific micro-organism of glanders.

The diagnosis of glanders really rests absolutely upon the recognition of

the bacillus mallei. Travers, long before the discovery of the specific micro-

organism, established the diagnosis in doubtful cases by inoculation of goats

and rabbits with matter discharged from some of the ulcers. Bollinger recog-

nized the disease in the same way by the inoculation of a horse. The inocu-

lated animals showed the special lesions and succumbed in the course of two

or three months. Cornil succeeded in inoculating two of fifteen guinea-

pigs by rubbing cultures into the intact skin. Washbourne and Schwartz-

necker established a diagnosis of human glanders by the isolation of the

micro-organism, its cultivation, and the inoculation of animals. Jackowski

called attention to the affection of the testicle that occurs in these cases, and

Strauss adopted the method of intraperitoneal injection as the quickest means

of absolutely identifying the disease by implication of this organ. He was

led to adopt this method on account of the difficulties attending the inoculation

of animals with the products of the disease. Subcutaneous injections in dogs

do not always give definite results, and the inoculation of less susceptible

animals—e. g. guinea-pigs
—is unsatisfactory because of the length of time

before death, twenty-five to thirty days. Field-mice and marmots sucxjumb

in two to five days, but these animals are often difficult of access.

After the intraperitoneal injection of the discharges of glanders into the

bodies of male guinea-pigs there is observed first, as a prominent lesion, affec-

tion of the testicle as early, as the second to the third day. The scrotum

becomes tense, red, and shining ;
the epidermis desquamates. Suppuration

speedily occurs to perforate the integument, and in the pus is to be found the

bacillus mallei. The animal succumbs at some time between the fourteenth

and fifteenth days. The complication results also under subcutaneous injec-

tion, but much later, ten to twelve days. Loffler showed that it was not only

the tunica vaginalis, but also the parenchyma itself, which showed nodules

of the disease. The tunica vaginalis is covered with granulations, and by
the third to the fourth day its layers are agglomerated by an exudation

of pus rich with bacilli.

A means of diagnosis is also offered with the injection of mallein (Preusse),

which, as in the case of tuberculin in tuberculosis, produces a peculiar reaction

in glanders.

The prognosis in a case of acute glanders is absolutely unfavorable. The

only possible rescue may result from the speedy destruction and thorough

annihilation of the first infection. Nearly all of the acute and more than half

of the chronic cases succumb to the disease.

Prophylaxis.—Animals affected with glanders are to be isolated and

killed. According to the records of the Berlin Health Office (1890), there

were reported as affected with glanders 1337 horses
;
80 died, 93 were killed

at the request of their owners. There were destroyed by the police 1598
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animals. In all, 1771 horses perished. For those killed by the police

there was paid by the state 459,834.08 marks indemnity.

The cadaver is to be cremated or buried deep. Litter and fodder are to be

likewise burned, and stables thoroughly disinfected. All pei-sons who have

come in contact with infected horses should be warned of danger.

Treatment.—Local d6p6ts are to be treated thoroughly and promptly by
the application of the actual cautery, strong carbolic acid, mineral acids, and

corrosive sublimate. Chronic cases are to be supported with quinine, arsenic

(Gamgee), and alcohol.



FOOT-AND-MOUTH DISEASE.

By JAMES T. WHITTAKER.

Synonyms.—Lat. Aphthae, from Greek dtpdat (Galen), Epizooticse; Ger.

Maulklauenseuche, Klauenseuche
;

Fr. Stomatitie aphtheuse; It. Febbre

aftosa.

Definition.—A mild, acute infection of the lower animals, especially of

cattle, sheep, pigs, less frequently of the goat, horse, much more rarely of

fowls, dogs, and cats
; evidently caused by a peculiar micro-organism not yet

exactly defined
;
characterized by the formation of vesicles and ulcers in the

mucous membrane of the mouth, with the development of eruptions and ulcers

in crevices about the feet, sometimes about the udder, communicable to man
for the most part through the milk of diseased animals, to appear, with malaise

and light fever, as vesicles and ulcers in the mouth, of benign course and short

duration.

The disease was recognized in animals in antiquity, but was in the early

history of veterinary medicine evidently confounded with anthrax and actino-

mycosis. Hierocles, a Greek veterinary surgeon, seems to have been familiar

with it. Livy certainly described it. Fracastorius (1513) speaks of the

vesicles in the mouth and cleft of the hoof as they occurred in animals in

an epidemic in Italy and France. Sagar (1764) first noticed the disease in

man as caused by the ingestion of the milk of cows. It was attended with a

sense of heat and dryness in the mouth and throat and difficulty of swallow-

ing, due to an inflammation and aphthae which were to be observed in the

mouth. Brosche (1820) first saw eruptions upon the fingers and toes in the

case of two young girls who had to do with diseased cows. Bollinger makes

mention of an epidemic which prevailed in Bohemia in 1827, affecting both

man and mule. Hertwig (1834) established the contagiousness of the disease

by experimenting upon himself and two other medical men. They drank

daily for four days a quart of fresh milk from diseased cows. Symptoms of

fever, headache, dryness and heat in the mouth, and itching in the hands and

fingers began in two and lasted for five days, at the end of which time vesicles

appeared in the mouth. The disease has now, therefore, a recognized place in

human pathology. Though benign in its manifestations and course, it is never-

theless a serious affection, from the fact that so many young animals, sucklings,

succumb on account of degradation of the milk. It is stated that in some

epizootics as many as 75 per cent, of sucking calves perished. The disease,

once developed, is exceedingly persistent ;
stables remain infectious for a long
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time. It is then gradually transported along the lines of travel, hence along

the courses of rivers, and with a general tendency westward, to assume at times

very wide range. Thus in the year 1871, 700,000 animals were attacked in

England alone, entailing in the same year in France a loss of 30,000,000

francs. In 1869 the disease ranged over nearly all Europe. Switzerland

alone loses by it about 10,000 francs per year. It makes up for its mildness

by its range, and costs a country more than the malignant diseases, anthrax,

glanders, and rinderpest.

The infectious principle, evidently a micro-organism, has not yet been dis-

tinctly isolated. It is certainly distinctly communicable by inoculation.

Nesswitzky (1891) conveyed it with the contents of vesicles and secretion

of ulcers as well as with milk. The period of incubation is variously stated

at one to twelve days. Some of the animals were attacked in twenty-four

hours after inoculation, some not until four or five days, some not until five to

seven days. Inoculation failed in the experiments of the Berlin Health Office

in 30.3 per cent, of cases. Klein (1886) in his studies of the disease in sheep

eliminated a streptococcus which he believed to be the cause of the disease. It

had much resemblance to the streptococcus pyogenes. Pure cultures of it

injected subcutaneously developed in sheep no symptoms of the disease. On
the other hand, sheep fed with these pure cultures showed the typical symptoms
of foot-and-mouth disease. The curious observation was made with these

studies that animals previously treated to subcutaneous injections remained

exempt after feeding experiments. Klein hence concluded that inoculation

conferred immunity. Some doubt pertains to these conclusions, because of

the lack of control experiments and the means of excluding spontaneous

infection. The immunity conferred by inoculation is a discord in the records

of artificial immunity. The infectious matter exists in the contents of the

vesicles, in the saliva, in nearly all the secretions, and certainly in the blood

and milk.

Siegel found in an epidemic of stomatitis in man a very delicate bacterium,

ovoid in shape, an elongated coccus or a very short bacillus, which developed

in agar or gelatin without fluidifying the soil and without being colored in the

usual way. He believed it to be derived from cattle affected with foot-and-

mouth disease.

§chottelius in his studies discovered a peculiar streptococcus, some examples

of which were rounded, while others had a peculiar elongation or protuberance

like that which shows in the prolongations of white blood-corpuscles. He called

these bodies streptocytes. They differed in many particulars from the ordi-

nary streptococcus, but gave only negative results in inoculations of various

animals. Schottelius was never able to observe the micro-organisms described

by Siegel in cases of f(X)t-and-mouth disease.

The disease shows itself in the lower animals as a mild fever attended with

a catarrhal inflammation of the mucosa of the mouth. There soon develops

on the inner surface of the lips and along the edge of the jaw, where the teeth

are absent, at the tip and borders of the tongue, yellowish-white vesicles, which
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show later purulent contents, and rupture in the course of one to two days, to

leave superficial erosions and ulcers. The ulcers heal in the course of three to

six days.

The affection of the feet may show itself at the same time or later than

that of the mouth. In the clefts and at the crown of the hoofs there is

to be observed the development of the same vesicles, which rupture to dis-

charge purulent contents, which in turn inspissate to form crusts and leave

more or less extensive ulcers. The affection of the feet renders the animal

unable to stand or walk, so that at the height of the disease it must maintain

the recumbent posture. Similar appearances are to be observed also about

the udder, especially at the orifices of the milk-ducts. Thus, vesicles, pustules,

crusts, and, in consequence of their detachment, more or less extensive ulcers,

show themselves about the bag. The milk of the affected animal is altered in

quantity and quality. It is reduced often as much as one-half in the human,

assumes a yellowish colostrum-like appearance, and coagulates prematurely.

It has a bitter, nauseating taste and develops a dark-yellow sediment. The

disease terminates usually in twelve to fourteen days.

Man is usually affected through diseased milk, which retains its infection

even when added to coffee or when diluted with normal milk in the proportion

of 1 to 10. Boiling absolutely destroys the poison in the milk and renders it

perfectly harmless. It is doubtful if the disease can be conveyed by the meat

of diseased animals, but instances of infection have been reported from the

ingestion of butter and cheese made from the milk of diseased cows. Infec-

tion by direct inoculation, as in milking, is not uncommon in those who have

the care of diseased animals.

The chief interest in connection with foot-and-mouth disease occurs in rela-

tion to aphtha, which is declared to be the expression of the disease in man.

It has been observed that aphtha prevails coincidently with outbreaks of the

foot-and-mouth disease in cattle. What lends also especial support to this

view is the fact that the appearance of the disease is much the same in man

as in animals. The question is not yet settled.

The period of incubation in man ranges from three to five days. The

disease may begin with chills or chilly sensations, followed by fever, anorexia,

and malaise. Vesicles now appear upon the inner surface of the lips and

tongue along with a sense of heat and dryness ;
there is difficulty in speak-

ing, chewing, and swallowing. The mucous membrane is very much reddened

and swollen, and saliva flows abundantly. There is also often noticed at this

time a vesicular eruption on the fingers and hands, sometimes in association

with intestinal disturbance. The vesicles upon the fingers are at first small

and transparent. They soon increase in size, and change in color to show

purulent contents, and sometimes closely simulate the eruptions of small-pox.

Cases have been reported where the eruption was so extensive as to cover the

entire body (Biercher). Holm saw vesicles on the hippie of a woman who

drank daily large quantities of milk from cows affected with the disease.

The catarrhal inflammation may assume such proportion as to constitute
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an extensive stomatitis. Briscoe saw a case in which the tongue was so much
swollen as to project more than an inch from the mouth.

Prophylaxis includes proper care of the animal regarding pasturage and

stables. Man is best protected by the ingestion of milk from healthy cows,

or, if that be impossible, by the thorough boiling of milk from diseased cows.

The diagrnosis is usually easy. It may be known that the disease exists

at the time in animals. The peculiar coincidence of eruption in the mouth

and extremities, sparing the rest of the body, is unlike any other eruptive

disease. Thus, the mycoses of the mouth are unattended with affection of the

feet, and eczematous and other eruptions of the feet are unassociated with

eruptions in the mouth.

The prognosis is favorable. The disease runs a mild course, and termi-

nates, as a rule, in from five to eight days. Extensive affection of the hands,

with the difficulty of proper protection, may extend the disease to several

weeks. Fatal cases have been reported in very delicate children.

Treatment.—Stomatitis is best treated with weak solutions of borax as

mouth-washes. Erosions and ulcers should be cauterized with the nitrate of

silver, which not only protects an abraded surface from irritating contact, but

also by its antimycotic properties directly addresses itself to the cause of the

disease. The superficial lesions of the extremities may be best treated by lead

washes, diachylon ointment, light bandages, etc. The fever and general dis-

tress of infection may call for mild or repeated doses of phenacetin, chloral, or

Dover's powder.



GENERAL SYMPTOMATOLOGY OF DISEASES OF
THE NERVOUS SYSTEM.

By HORATIO C. WOOD.

The symptoms of disease of the nervous system are due to disturbance of

the functions either of the nerve-centres or of the peripheral nerves, and are

therefore best studied in outline under the headings of Motion, voluntary and

reflex
;
Co-ordination

;
Sensation

; Vaso-raotor and Trophic Alterations
;
and

Disturbance of Intellection, including memory, speech, and emotion.

Motion.

Paralysis, or true loss of motor power, must be distinguished from the

loss of motion due to local disease and to arrest of function of the muscles or

of the joints by pain on movement. This pseudo-paralysis can usually be

recognized by the fact that passive motion and local pressure give pain. It

must be remembered, however, that when contractures exist or when peripheral

nerves are diseased true paralysis may exist, although passive movements are

painful.

Paralysis may be complete or incomplete. When it affects the whole body
below the head it is spoken of as a General Paralysis. A general paralysis

can never be absolutely complete, since the subject must die from loss of pow-
er in the respiratory muscles before such condition is reached. Hemiplegia,

strictly speaking, is a paralysis of one lateral half of the body, but the term

is universally used not only when one-half of the face, arm, and leg are para-

lyzed, but also when only the arm and leg of one side are affected. It is indeed

very rare for the trunkal muscles to participate in a hemiplegia. A spinal

hemiplegia is conceivable, but in fact hemiplegia is almost universally of brain

origin.

Paraplegia is paralysis of the lower transverse half of the body : with the

rarest exceptions it is spinal. Monoplegia, paralysis of one part, may he facial,

brachial, or crural. It may be due to lesion of the brain, of the spinal cord,

or of the nerve-trunk. A cerebral lesion causing monoplegia is almost always

cortical, and a spinal lesion is almost invariably situated in the ganglionic cells

in the anterior cornua.

A Local Paralysis
—i. e. a palsy of a single muscle or muscle-group

—is

produced by lesions situated like those of monoplegia, but less extensive. A
Multiple Paralysis is a paralysis of more or less scattered groups of muscles not

directly connected either functionally or anatomically with one another, and

may be looked upon as an association of local palsies. It is usually due to
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disease of various groups of spinal ganglion-cells, but may be peripheral, and

in rare cases is the outcome of multiple cortical brain lesions. In paralysis

of the face the mouth is always drawn toward the op{)osite side, unless con-

tractures in the paralyzed muscles have taken place, when the mouth may be

drawn toward the paralyzed side. In paralysis of half of the tongue the tip

in motion turns toward the paralyzed side. In the examination of the para-

lytic it is customary to note the exact power of grasp by means of the

dynamometer : a pulley and weight apparatus may be used for the upper arm

and leg, but in practice a sufficiently accurate judgment may be made by

noting the extent of forced movements, the endurance in walking or in stand-

ing on one leg, the ability to get out of a chair, etc.

Convulsions.—Three types of convulsions are recognized : the epilepti-

form or cerebral, in which consciousness is completely lost
;
the hysterical, in

which consciousness is disturbed
;

and the tetanic or spinal, in which con-

sciousness is normal and reflex activity grossly exaggerated. In nature these

varieties of convulsions grade imperceptibly one into the other. A detailed

discussion of convulsions will be found in various articles, especially in those

on epilepsy and hysteria.

Automatic Movements.—The condition sometimes seen in epilepsy and

in various abnormal states, in which a series of seemingly voluntary acts are

performed without clear consciousness, is spoken of as automatism. An auto-

matic act often involves an elaborate series of mov^ements, such as those that

occur in bowing, getting out of a chair, and the like. The chwea major of

some German writers represents a form of automatism, and has no relation

with true chorea or choreic movements.^

Beflexes.—For the performance of a reflex action an arc composed of aflFer-

ent nerve, motor ganglion-cell, efferent nerve, and muscle must be complete.

Disturbances of reflex activity must be due to disturbances of this arc, in which

are of coui'se included such portions of the nerve-fibres as are in the nerve-roots

and spinal cord itself.

The superficial reflexes are excited by irritations of the skin and mucous

membrane, either by tickling, pricking, pinching, or gently scratching the sur-

face, or by means of a dry electric brush. As the superficial reflexes are not

constant in the normal individual, the absence of a skin reflex is of uncertain

diagnostic import, whilst the presence of the reflex shows the integrity of the

nerve-arc implicated. The most important of the superficial reflexes are : the

plantar reflex, contraction of leg, evoked by tickling the sole of the foot—reflex

arc involving the lower end of the cord
;
the gliUeal reflex, consisting of am-

tractures of the gluteal muscles produced by stimulating the skin of the but-

tocks—arc, through the fourth and fifth lumbar nerves
;
the crenuister reflex,

causing the drawing up of the testicle when the skin of the inner .side of the

thigh is stimulated—arc, the first and second pair of lumbar nerves and their

spinal centres
;
the abdominal reflex, causing contractions of the abdominal

' The confusion is made still worse by the fact that some Continental writers speak of very

bad cases of St. Vitus's dance as chorea magna.
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muscles, chiefly the rectus, when the skin of the sides of the abdomen is stroked

from the ribs downward—arc, from the eighth to the twelfth dorsal nerves;

the epigoMrio reflex, causing a dimpling of the epigastrium on the stimulation

of the same side of the chest in the sixth and fifth intercostal spaces, and some-

times even in the fourth—arc, from the fourth to the seventh pair of dorsal

nerves
;
the erector-spinal reflex, causing contraction of the erector-spinse muscles

when the skin along their edges is stimulated—arc, in the dorsal region of the

spinal cord
;
the scapular reflex, causing contraction of some or nearly all of

the scapular muscles on superficial irritation of the scapular region
—

arc, the

upper two or three dorsal and lower two or three cervical nerves; the palmar

reflex, producing contraction of the flexors of the fingers on tickling the palm of

the hand—arc, through the cervical enlargement of the cord
;
cranial reflexes,

such as contractions of the palatal muscles by irritation of the fauces, sneezing

by irritation of the nasal mucous membrane, cough by irritation of the laryngeal

mucous membrane, closing of the eyes by irritation of the conjunctiva, move-

ments of the iris by light.

Of the deep reflexes
—that is, of those connected with such deep-seated tissues

as tendons and bones—the most important are elicited by striking the patella

tendon ( WestphaVs symptom, patella reflex, knee-jerk) or by flexing the foot

forcibly, so as to stretch the Achilles tendon {ankle clonus). In some cases

tapi)ing of the biceps or flexor tendons in the arm will produce contractions of

the muscles
;
a jaw or chin reflex is obtained by allowing the jaw to hang pas-

sively or by gently supporting it with one hand whilst with the other the blow

is struck on the chin with a hammer in a downward direction. Ankle clonus '

is never (elbow-, wrist-, and jaw-jerks rarely) present in normal individuals.

In testing the knee-jerk the bared leg is so supported that the foot swings free

from the floor, and the tendon above or below the patella is struck with the

edge of the hand, with the fingers, or with a small hammer having an elastic

steel handle and an India-rubber head. Any voluntary movement, such as

clinching the hands at the time of the delivery of the blow, increases (techni-

cally,
" reinforces ") the contraction. The knee-jerk is probably absent in about

2 per cent, of normal individuals.

Paradoxical Contractions are contractions which in certain diseased con-

ditions are produced by suddenly relaxing the muscle, as may happen to the

anterior muscles of the leg when the foot is forcibly flexed.

Spasms—i. e. involuntary, not permanent, contractions of muscles—may
be clonic, that is, of brief duration with intervals of relaxation

; may be tonic,

that is, prolonged without intervals of relaxation. The permanent shortening

or contraction of the muscles is spoken of as a contracture. This contracture

may be due to disease of the muscle itself or the nerve-centres to which it

is tributary, or may be the outcome of a lack of power in the antagonistic

muscles.

A Tremor is a to-and-fro, vibratile movement which is produced by more

^ A clonus is a to-and-fro vibratory movement, and in cases with highly exaggerated reflexes

can sometimes be produced in other joints than the ankle.
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or less rhythmical, successive contractions of antagonistic muscles. It does

not in any way simulate voluntary movements. Tremors are of two kinds :

tremors which occur whether the part be at rest or in motion
;
and tremors

(intention tremors) which occur only upon movement of the part affected or

of some other portion of the nervous system. Intention tremors are almost

invariably the outcome of a multiple cerebro-spinal sclerosis. Persistent

tremors may be due to old age, to alcohol, tobacco, or other poisons, to general

paralysis, or to paralysis agitans. In some cases, especially in mercurial poison-

ing, the toxic tremor may simulate an intention tremor. Senile tremors may
also sometimes cease during absolute repose.

Choreic Movements may be defined to be irregular movements produced

by independent contractions of single or associated groups of muscles, not

vibratory in character, and more or less simulating purposive movements, but

never forming a complicated series of apparently purposive actions. They
may vary in intensity from the slightest irregular movements of the fingers

or toes, or even a mere condition of excessive muscular activity resembling

restlessness, up to the most severe and violent motions. They may be con-

fined to a single group or to associated groups of muscles {local chorea), or

may aifect the entire muscular system {general chorea). When the whole body
is affected the muscular contractions do not take place regularly or consen-

taneously, but momentarily, here and there. In some cases they are under the

control of the will for a short period of time, but always assert themselves

in a few minutes. The choreic movement is usually irregular, but it may be

rhythmical. Rhythmical choreas more or less closely resemble tremors, dif-

fering chiefly in that the movements are much slower and more extensive.

The term " chorea
" has been frequently used in literature as synonymous

with choreic movements, and has also been applied to many diseases of an

entirely diverse nature. Lesions of any of the ganglionic cells connected with

the cerebral or pyramidal tract—that is, of the tract commencing in the brain

cortex and ending in the motor cells of the anterior cornua of the spinal cord

—may produce choreic movements, so that the choreic movement is not more

uniform in its significance than is paralysis.

Generalized choreic movements (chorea of many authors) may be due to

St. Vitus's dance
;
to reflex irritation

;
to organic disease of the nerve-centres,

including in this cases of chorea in the insane
;
to pregnancy ;

to Huntingdon's
disease

;
to changes in the nervous centres occurring in old age ;

to hysteria.

Local choreas have little or no relation with general chorea. Some local

choreas are probably reflex, as in those cases in which violent local chorea

develops briskly in the course of an acute internal inflammation, such as pleu-

risy or pneumonia. In other local choreas {habit choreas) the spasmodic move-

ments have their origin during childhood in a frequently rejwated purposive act

which has grown in a neurotic temperament into a fixed habit of the nervous

system, no longer under the control of the person. A brow may be lifted at

intervals, a shoulder shrugged, an eye winked, a jaw dragged forward, a trick

of gesture incessantly repeated, even a cough or a sniffle perpetually indulged in.
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The habit chorea has a tendency not only to become more and more uncon-

trollable with years, but also to increase in its range. It is probable also that,

in the beginning, some of these protracted habit choreas are not purely volun-

tary movements, but are, at least in part, due to a functional disturbance of

the affected nerve-centres.

Co-ordination.

The function of co-ordination—i. e. the mutual action or reaction of mus-

cles that completed movements may be performed
—may be disturbed in the

whole organism or in the arms or legs separately. When loss of co-ordination

is slight some care is necessary to detect it. If a normal individual be placed

in a strictly erect position, with the heels and toes of the two feet closely

approximated, a certain amount of swaying of the body occurs, especially

if the eyes be shut. If, however, there be loss of co-ordinating jwwer, this

swaying is greatly augmented. This so-called
"
position test

" becomes more

severe and difficult if the patient be required to stand on one foot. In a

doubtful case the patient should be required to stand alternately on each foot,

to walk backward, and to attempt to turn suddenly. Any marked awkward-

ness in these actions should give rise to suspicion.

In making the various tests the practitioner must beware of mistaking for

true loss of co-ordination the inability that arises from muscular weakness,

from muscular stiffness, or from the vertigo of cerebral disease. Especially is

titubation (see Brain Diseases) not to be confounded with the loss of co-

ordination.

The co-ordination in the arms is tested by the power of executing delicate

movements. Thus, the patient may be told to close the eyes, clench the hands

with extension of the index finger, extend the arms widely, and rapidly bring

the index fingers together. If co-ordination be imperfect, the points of the

fingers will not come in contact.

Sensation.

In the study of sensation it is necessary to distinguish algesia, or the power
of feeling pain, from sensibility. Sensibility itself must also be redivided

into the sense of touch, or the power of recognizing contacts
;
electrical sen-

sibility, or the power of recognizing electrical currents
;
thermic sensibility, or

the power of recognizing the temperature of bodies
; pressure sense, or the

power of recognizing weights ;
and the muscular sense, or the power of esti-

mating muscular movements. In all testing of sensibility the doctor has to

depend upon the statements of the patients, and care is sometimes necessary to

avoid being misled. When great accuracy is required the sense of touch may
be tested by means of the sesthesiometer. This consists of a pair of ordinary

compasses with blunted points, furnished with a graduated scale, or of a pair

of points, one of which slides upon a bar so that the distance between the

points when separated is known. On the surface of the body these points are

felt as two points or as a single point according as they are more or less widely
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separated and as the skin is more or less sensitive. The sensibility varies

greatly in different parts of the skin and also on the same portion of the skin

in different individuals. Any wide deviation from the following scale may,

however, be regarded as pathological : the top of the tongue, 1.18 mm.
;

tlie

end of the fingers, 2.25 mm.
;
the side of the first phalanx, 16 mm.

;
the back

of the hand, 3.1 mm.
;
the upper arm and thigh, 3.7 mm. The smallest

required distance is oftener less in the transverse than in the longitudinal

direction of the limbs. In practice it will usually be found better to compare
the affected part with the opposite side of the body, rather than with any
theoretic formula. Care should always be taken to apply the points simul-

taneously and with equal force.

The sense of pressure is tested by laying the hand, foot, etc. upon a firm,

hard surface, like that of a table, and placing graduated weights upon it.

Several forms of apparatus have been devised. A very convenient method is

to more or less partially fill a series of ordinary shot-gun cartridge-shells with

shot, so as to form a regular series of weights which resemble one another

exactly to the eye.

The muscular sense may be tested in the arms by testing the power of the

patient for recognizing the amounts of various weights when lifted.

Thermic sensibility is tested by the alternate application of hot and cooler

bodies. More or less complicated instruments have been constructed under

the name of thermo-cesthesiometers, but vials of water of different temperatures

are sufficient for practical purposes. The temperature-range of most accurate

sensation lies between 27° and 30° C, then between 33° and 39° C, and

lastly between 14° and 27° C. The variations above or below these limits

produce simply sensations of pain. According to the experiments of Noth-

nagel, the smallest perceptible differences of temperature are the following : on

the breast, 0.4° C.
;
on the back, 0.9° C.

;
on the back of the hand, 0.3° C.

;

palm of the hand, 0.4° C.
; arm, 0.2° C.

;
back of the foot, 0.4° C.

;
lower

extremities, from 0.5° C. to 0.6° C.
;
the cheek, 0.4° C. to 0.2° C.

;
the tem-

ples, 0.4° C. to 0.3° C. In practice few normal individuals will recognize, I

believe, differences of temperature so small as those here mentioned.

The results of vaso-motor and trophic alterations are so evident to the

senses that no discussion of them is required here
;
whilst the difficulties that

surround the apprehension of symptoms due to disturbance of intellection are

80 great as to require elaborate discussion in the article upon Mental Diseases.
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By HORATIO C. WOOD.

General OoNsroERATioNS.

At least in the United States, alienists have long been so set apart from

other physicians that they seem hardly to form an integral part of the profes-

sion, whilst to a large proportion of the practitioners of medicine the subject of

insanity is, as it were, a closed book, unopened in the medical schools, unstud-

ied in the after-years. Nevertheless, in tlie great majority of cases the general

practitioner alone has opportunities to study the beginning of mental aberration,

and too often his failure to apprehend works ruin to the patient. Within the

limits assigned in the present volume it is practically impossible to write a

treatise on insanity which shall meet the needs of the specialist, but it does

seem to me possible to make such a statement of the general principles and

the important clinical facts of alienism as shall serve to the student or prac-

titioner of medicine as a general guide, and as a foundation upon which can be

built, if wanted, more detailed knowledge. More than this, I believe that the

great danger of all specialism is lack of breadth of view
;
and possibly the

fact that the writer of this article has worked for fifteen years in general clini-

cal medicine in the wards of large hospitals, and has had large experience as a

general medical practitioner, may give a flavor to the writing different from that

of the work of the pure specialist. Under the circumstances it has seemed es-

sential to devote proportionately more space to the general consideration of the

subject than would be allotted in a treatise on insanity.

For the purpose of studying the symptoms of mental disorder the human
intellectual faculties may be separated into the will, the intellectual facul-

ties proper, such as reason, imagination, etc., and the emotions, such as fear,

anger, etc.

Disorder of one mental faculty is almost invariably accompanied by a greater

or less degree of disturbance of the other mental faculties, but, a prior-i, there

seems to be no reason why one faculty of the mind should not suffer alone, and

cases are said to occur in practice in which a single faculty appears to be under

the influence of disease when no other evidences of mental disorder can be

detected.

The human will acts chiefly upon the lower intellectual and emotional brain-

functions as a repressive force. It inhibits or puts aside this thought or that

distraction or this emotion, rather than brings forward another thought or

emotion. We cannot will ourselves into a passion, though we can by a direct

effort of the will inhibit or repress a rising anger. If we desire to produce a

fit of anger, we do it by bringing before the mind thoughts which act as stimu-

VoL. I.—34 i29
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lants to the desired emotion : the almost unconscious recognition of this fact

has led to the expression
"
working one's self into a passion." As is usually

the case in disorders of inhibitory nerve-function, affections of the will are

most plainly and frequently manifested by weakness or failure of power.
It is true that the excessive obstinacy and self-assertion so often seen in

insanity at first sight appear to indicate abnormal exaltation of the will, but

these extravagances of thought and action may be due to the overpowering
influence of some emotion or some idea which so dominates the will as to gov-
ern entirely the actions of the individual. The obstinacy and self-assertion are,

under these circumstances, really the outcomes of a weakened will rather than

of an overpowering egoism, the person being obstinate or aggressive because

his will is enslaved by a lower intellectual or emotional nerve-centre. Thus,
in melancholia inflexible obstinacy may result from the absolute despotism of

an overwhelming sorrow. In hysteria the will is probably always abnormally

feeble, but the persistence and apparent wilfulness of hysterical subjects are

proverbial.

Weakness of the will is produced by various organic brain-diseases which

lower the nutritive tone of the cerebral cortex. It is caused very frequently

by chronic poisonings, being one of the most pronounced symptoms of alco-

holism and of opiumism. Under these circumstances the subject may show

an extraordinary determination and persistency when dominated by his appe-

tite, and yet he is really most infirm of purpose, entirely unable to decide

upon a course of action in regard to ordinary matters or to carry out his decis-

ion when reached. He is liable to be inordinately influencetl by his associates

and by his environs, cannot resist entreaty and temptation, and so becomes

more and more the sport of his desires and of external influences.

Acute illness, starvation, hardships, age, chronic diseases, any influence

which lowers the nutrition of the higher nerve-centres, may produce weak-

ness of the will. So varied are the causes of abulia (or abnormal weakness

of the will) that the symptoms have no further diagnostic import than to show

a serious functional or structural alteration of the cerebral cortex.

Exaggeration of the will-power is known as hyperbulia, and reveals itself

in some forms of mania and cerebral cortical excitement.

The emotional nature may be by disease depressed, exalted, or perverted :

the alteration often affects persistently a single emotion or a single class of

emotions, or it may attack successively, at shorter or longer intervals, emotions

that are antagonistic. Thus, a subject may be in a continual state of joy or

of emotional depression, or he may rapidly or slowly pass from one state of

emotional excitement to another, now carried away by anger, now prostrated

by fear, now soaring with joy, now overwhelmed by sadness.

In advanced stages of cerebral disease a condition of true emotional enfee-

blement or lethargy may be present, so that external circumstances which nat-

urally affect most vividly this or that emotion fail to produce any response.

This mental condition ought logically to be known as emotional depression.

It is to be clearly distinguished from excitement or over-activity of the depres-
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sive emotions, such as sorrow, and their congeners. Viewed in this way, the

melancholic person is not in a condition of emotional depression, but in one

of emotional excitement—i. e. of excitement of the depressive emotions. Mel-

ancholia is, it is true, frequently associated with depression of the nervous

system, but this is not always the case, and the victim of melancholia agitata

may be in a condition of general nervous erythrism as pronounced as that

which aflFects the maniac with widely-expansive delusions. On the other

hand, high hopes and abundant joy are in advanced general paralysis closely

linked with the most profound evidences of failing nerve-power. If melan-

cholia is to be considered a state of lowered emotional activity, whilst joy
and anger are the outcomes of emotional excitement, it logically follows that

the antagonistic emotions are different manifestations of one cerebral function,

joy being the result of excessive stimulation, sorrow of excessive depression,

of the same brain-cells—a conclusion which I think few persons would be

ready to accept as correct.

The relations between the diverse emotions of which I have just spoken
are of some importance as explaining the fact that in various mental affections

mania and melancholia, or opposite emotional states, may follow each other,

and even appear to be produced by the same brain lesion. Thus, in paretic

dementia the persistent hyperaemia of the brain-cortex may cause throughout
the attack intense sadness, or an emotional depression may suddenly replace

the expansive happiness usual to the affection. To account for such a change
it is only necessary to suppose that there is a shifting of the hyperaemia and

the excitement from one portion of the brain to another.

The lethargy due to absolute loss of mental power spoken of on page 552

really is closely associated in its origin and nature with stupor, differing, how-

ever, from that condition in that consciousness is not lost : both stupor and

emotional lethargy may in the insane be closely simulated. An insane patient

may lie in bed absolutely still and inert, with closed eyes, giving no response
to the loudest questioning and making only a feeble and slow resistance to per-

sonal violence
;
or when, with head bent forward, joints flexed, and face frozen

into an immobile apathy, he sits motionless in his chair, he may seem to be lost

in unconsciousness, but none the less may he have knowledge of his surround-

ings and of his sorrows. The pseudo-lethargy may be the direct result of an

intense emotion or of delusion, and not be consciously assumed
;
but not

rarely it is put on for a definite end, and maintained with a tenacity of pur-

pose which defies detection even during the intoxication caused by ether or by
alcohol. The occasional revelations made by patients after they recover their

reason show that a delusion may act very directly in the production of an

assumed stupor. A man believes that he has received commands from the

Almighty to isolate himself from all communion with his fellows, and in

maintaining the assumed stupor battles for his eternal salvation
;
or the Inna-

tic conceives that his attendants are conspiring against him, and will do him

great evil if once they are assured he is alive. In some cases the pseudo-

lethargy is the result of an overwhelming emotion produced by the delusion.
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The man about to be devoiire<^l by foul beasts or by the flames of hell is dumb

through fear, or, as the German alienists say, is thunderstruck. Occasionally

the insane sleeper is convinced that he is dead, and by this delusion his will is

so far paralyzed that it is unable to act, and the man really cannot move,

although the lower nervo-muscular apparatus is intact.

The intellectual functions proper may suffer from actual exaltation, giving
rise to increase of power ;

from an exaltation which is so unbalanced as to

produce a derangement of action
;
from a real depression or loss of power.

Absolute increase of menial power is a rare condition, and is never present

in any advanced stage of disease. T^\\e. subject of a pronounced mental exal-

tation has a passion for intellectual labor, accompanied by a corresponding

power of accomplishment. It is no longer an effort to fix the attention upon
an intricate subject for successive hours. The sense of fatigue is lost, and the

brain works on without pain, the quality as well as the quantity of the result

being beyond that which the individual in his normal condition can pro<luce.

This state of mental exhilaration sometimes comes on during protracted

mental labor. It is probably always associated with hyperaemia of the

brain-cortex, and is usually accompanied by pronounced insomnia. It is a

very dangerous condition, and should be the signal for immediate cessation

of mental effort and for medical treatment. It is sometimes developed with-

out obvious cause as a prodrome of severe mental disease. Thus, I have seen

it precede a fatal outbreak of acute phrenitis, and it may usher in paretic

dementia.

If one or more of the mental functions are excited entirely beyond the

control of the will and judgment becomes impossible, a mental condition is

produced which in its most severe acute form is sometimes spoken of as

delirium, and in its milder or more chronic forms as insanity.

Failure of the mental powers is a very common result of functional and

organic brain disease. When complete it constitutes the condition known as

dementia.

It is often of vital importance to recognize the dawnings of mental failure.

The failure usually manifests itself first in loss of memory. This will be

sufficiently discussed later. (See page 666.) Next to memory in the order

of implication, and sometimes even preceding it, is the power of fixing the

attention. The mind of man naturally wanders from subject to subject. A
continuous thoughtful application depends upon the exertion of the inhibitive

power of the will in repressing distracting thoughts and shutting out new per-

ceptions. The power of persistent attention to one subject is to a great extent

acquired by training. Its exercise is a large feature in all severe intellectual

work. Consequently, when the brain is exhausted not only do the reasoning

faculties labor with difficulty, but increasetl effort is required from the weak-

enetl will to maintain the necessary fixity of attention. Mental toil becomes,

therefore, most irksome, as is recognized by the common expression of sufferers

that ** work is becoming more and more of an effort." Failure of memory
and failure of the power of fixing the attention have no particular diagnostic
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import. When they coexist and are associated with any other evidences of

mental derangement they indicate a serious disease of the brain itself. The

loss of the power of fixing the attention, however, when it exists alone, usu-

ally depends upon simple cerebral asthenia—a condition in which there may
also be some loss of memory.
A symptom which may depend upon either mental excitement or loss of

mental power is incoherence* An incoherence due to a heightened but irregu-

lar cerebral activity results from the excessive rapidity of the intellectual acts,

as well as from their lack of connected sequences. Before one idea is fully

translated into words another rushes into expression, and a hopeless confusion

of talk results. The ideas tumble out as it were over one another. Incohe-

rence from lack of mental power, on the other hand, arises either from the ina-

bility to complete the mental act or from the lack of the power of translating it

into suitable words. In typical cases there is little difficulty in distinguishing

between these varieties, which it is allowable to call respectively active and

passive incoherence. The rapid utterances of the raving maniac usually show

most plainly that his mind is pouring out broken hints of an infinite series of

jostling ideas; whilst the slow, confused, disconnected, hesitating words of the

dement no less unmistakably portray his inability fully to conceive an idea

and embody it in words. There are, however, many cases of disease in which

mental excitement coexists with failing power, and in which, therefore, the

incoherence is of mixed type.

Besides the symptoms of mental aberration connected with the intellectual

and emotional faculties already spoken of, there are certain specific manifesta-

tions—chiefly, although not altogether, dependent upon disorder of the purely

intellectual faculties—which need careful consideration. Closely connected—
indeed, in large part due to disorder of the perceptive faculties—are halluci-

nations and illusions.

An hallucination is the perception by any of the senses of an object which

has no existence. It is the conscious recognition of a sensation of sight, hear-

ing, feeling, taste, or smell which is not due to any impulse received by the

perceptive apparatus from without, but arises within the perceptive apparatus

itself: in other words, an hallucination is a subjective sensation, which assumes

the definite attributes of an objective sensation. It is commonly simple
—i. e.

connected with a single sense. Thus, the vision is usually seen, not seen and

felt. The false voice is heard, the mysterious presence is felt, but the presence

and the voice usually do not coexist. In the order of their frequency of impli-

cation the senses may be enumerated as follows : sight, hearing, touch, smell,

taste. The particular characters of the perceived object vary indefinitely, and

involve the whole range of perceptions. Every variety of color and form, of

sound and odor, of feeling and taste, may be perceived.

In some cases, as in mirage, a false 'perception may amount almost to an

hallucination
;
that is, an impulse from without may give rise to such a dis-

torted, misleading conscious perception that the person really sees or feels or

hears that which has no existence. A distorted sensation—or, in other words,
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the perception of an object in characters which it does not possess
—is fre-

quently spoken of as an illusion. In nature there is no sharp line between

illusions and slijjht distortions of the perception of objects, or between illusions

and hallucinations. An hallucination may be caused by an external stimulus

so slight that it cannot be discovered, but it may arise entirely from within

the nervous system.

An hallucination has no definite diagnostic import. It may come from

exhaustion of the nervous system, especially when there is at the same time

an intense desire. Thus, the wife, worn out with long watching and grief,

sees in obedience to her yearnings the living form of her dead husband. The

monk, exhausted by long prayer and fasting, if consumed by ardent devotion,

is comforted by saints or angels, or, if he be tormentetl by suppressed sexual

desires, is haunted by troops of tempting devils or voluptuous sirens. The

person perishing with thirst sees or hears cool springs, babbling brooks, or

plashing fountains; gorgeous feasts float before the vision of the starving; and

the shipwrecked mariner is tantalized by rescuing barks.

Hallucinations may be the result of the immediate action of a poison, as in

the beatific visions of the hasheesh-eater, or may be the outcome of the pecu-

liar nervous state which follows the abuse of narcotic stimuli, as in delirium

tremens. Conditions of the nervous centres at present inexplicable may call

hallucinations into being, as in hysteria. More rarely the hallucination is the

result of an organic brain disease, when its nature is almost invariably pointed

out by coexisting symptoms, such as epileptic paroxysms or local palsy. The

structural alteration in such cases is commonly in the nerve-tract especially

connected with the affected sense.

An hallucination does not necessarily depend upon or prove the existence

of intellectual unsoundness. It is, however, very apt to be associated with

such unsoundness, because the condition of the sensory brain tract which pro-

duces it is apt to accompany a similar condition of the higher or intellectual

centres. Moreover, it often affords us a means of testing the condition of the

brain-centres. If the judgment fails to correct the testimony of the disordered

sense by that derived from other senses, the subject is of unsound mind.

When, for example, the individual believes that the vision that he sees or the

voice that he hears really exists, then is his judgment dethroned. It will be

readily seen that in such a case it is not the seeing of the vision, but the loss

of the power of weighing evidence, that is the proof of the intellectual degra-

dation. As will become very apparent during the discussion of delusions, the

hallucination in the case jiist imagined has given rise to a delusion.

An hallucination which is not very vivid is sometimes spoken of as aps«M/o-
hallucination. Certain authorities attempt to make a sharp separation between

pseudo and true hallucinations. It is affirmed that the pseudo-hallucination

always remains to the individual who has it a subjective phenomenon, whilst

the genuine hallucination apjKiars to the individual as reality itself. It is clear

that the pseudo-hallucination of some writere is simply an hallucination which

is recognized by the intellect as a subjective phenomenon, and therefore does
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not give rise to an insane delusion. The true hallucination of such writers

is a combination of an hallucination with an insane delusion. In nature there

seems to be every possible gradation between the faintest delusion or hallucina-

tion and the illusion or hallucination which is completely believed in by the

individual and most completely dominates him.

The word delusion may be defined to be a false belief, but as it is used by
alienists the term means something more than this. By Spitzka the insane

delusion is said to be " a faulty belief out of which the subject cannot be rea-

soned by adequate methods for the time being." The objection to this defini-

tion is that there are many faulty or false beliefs held by perfectly sane persons

out of which such persons cannot be reasoned, but which are not insane delu-

sions. Thus, either the Christian or the Mussulman, under such definition, is

the victim of an insane delusion. To meet the necessities of the case the defini-

tion should be modified so as to read,
"A faulty belief concerning a subject

capable of physical demonstration, out of which the person cannot be reasoned

by adequate methods for the time being."

The parallelism between a delusion and an hallucination is very close. A
delusion is a false belief; an hallucination is a false perception. The delu-

sion becomes an insane one only when the false belief cannot be dissipated by
absolute proof of its incorrectness. The hallucination becomes an insane one

only when the false perception cannot be corrected by the judgment through
the other senses. In either case the essence of the insane mental state is loss

of power to receive and weigh adequate evidence.

Thus, John Smith hears voices where there are none : he is insane only

when he is unable to correct the evidence received through the sense of hearing

by that received through the senses of sight and feeling. If he persistently

believes that persons speak to him, although he cannot see or touch them, his

judgment is in abeyance. On the other hand, John Jones believes that a cer-

tain barn exists upon a certain field where there is no barn. Under these

circumstances he has a delusion, a belief which has grown up in his mind

from some cause unknown. Now, if, when taken to the field, he is incapable

of receiving the evidence of his senses and persists in his belief that the barn

is there, he is insane
;
but if he receives the evidence of his senses and per-

ceives that the barn does not exist, he is not insane. In case of insane hal-

lucinations or delusions the truth or falsity of the vision or of the belief is not

essential. The essential thins; is the condition of the mind of the individual

—a condition which prevents it from receiving evidence. Hence an insane

belief may be true although insanely held.

In the supposititious case given above assuredly the mental state of the

individual is in no wise dependent upon the absence of the barn, although

such absence renders a test of the subject's mental condition possible. The

distinction just drawn may seem unimportant and so trite as to be unworthy
of discussion, but the failure to understand it has been one cause, in my expe-

rience, of the inability on the part of le?irned lawyers to comprehend the

subject of insanity.
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Not long ago, after due process of law, an insane man by the name of

Taylor was hung in Philadelphia for the unprovoked murder of a prison-

w.arden. It was in evidence that the man believed that all the attendants

of the prison were Catholics, and were " down on " him because he was a

Protestant, and were destroying him. The prosecuting attorney asked,
"
Sup-

posing it were proved that the prison attendants were Catholics, would it not

have to be acknowledged that the man's belief was correct, and that he was

not insane?" Apparently neither lawyer nor judge could be made to under-

stand that the falsity or the truth of the prisoner's belief in the Catholicism

of the attendants had little to do with the question of his insanity. It was

proved that he had other delusions of persecution, and his having adopted a

belief in regard to the Catholicism of his attendants which was in accord with

such delusions, without any evidence of their alleged Catholicism, and having
reasoned insanely upon the subject and acted in accordance with conclusions so

reached, showed that his action rested upon mental unsoundness. Surely the

"Because I am a Proteataid, therefore they are destroying me," ought to have

made the mental condition of the prisoner clear. In the language of Spitzka,
"
Repeatedly does it occur in the alienist's experience that the facts of a case

and the delusion happen to correspond." This is well illustrated in a case

reported by him. An artist's model asserted that he was the finest-built man
in tlie United States. He really had a magnificent figure, but his announce-

ment was, notwithstanding, that of a paretic dement, for inquiry elicited the

statement that the "
girls looked at him because he had a peculiar expression

in his eyes which they fancied," and he revealed other unmistakable evidence

of general paralysis.

An insane belief or delusion may rest upon an hallucination, may be built

upon a foundation of disordered sensation, may spring from the most trivial

circumstances, or may, so far as can be judged, be self-engendered in the mind.

Thus, the voice that is heard as an hallucination gives rise to the delusion of

an ever-present persecutor ;
a persistent distress in the abdomen to a delusion

of pregnancy or that the bowels are dropping out, etc. The following case

from my notebook illustrates very forcibly the curious way in which a delu-

sion develops in the mind without the slightest foundation in verity : A man

'after a malarial fever began to have suspicions in regard to the chastity of his

wife. For a time he kept these to himself, but finally he accused her of infi-

delity. After this had continued for some weeks he presented himself with

his wife at my clinic, saying to me,
" I think my wife goes with other men :

she thinks I am crazy. I am uncertain whether she or I am right." On

being questioned, he stated that he first noticed her looking l)ehind her, as

though she were looking for some one, when they walked together; that he

afterward saw a handkerchief lying on the bureau in her room, just as she

would have left it if she had been flirting with some one out of the window,

and that when he saw a chair by the window of her room and a man at the

corner of the street he was convinced that his suspicions were correct : in this

he was corroborated by finding three dollars in a trunk, which he believed his
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wife had received " for evil courses," although she had declared that he him-

self had given it to her. He further stated that he watched her eyes. In a

very eager, tremulous manner he said,
" I got a lamp, and when I found her

eyes were dark beneath, I told her there was something wrong with her, and

then she began to think there was something wrong with me. -I firmly believed

she was going with other men." The man had an inherited tendency toward

insanity, and had lost much sleep. "When his whole case was thoroughly

explained to him, he said that he " now understood it, and was glad to hear

it, and that it gave him power to brace himself against the notion," ending

with the assertion that he believed that " he had a good woman." In reply to

a question, he said,
" I do not think there is danger of my hurting my wife,

but these things come on me so that I cannot control myself at times, and I

am willing to go to an asylum if it is thought to be right."

The relation l)etween the emotional state of an insane man and his delu-

sions is very close. Expansive or happy delusions accompany emotional

exaltation, while horrible or sorrowful delusions go hand in hand with depres-

sive emotions. Thus, the melancholic woman is oppressed with the belief that

she is hopelessly damned, that her husband is unfaithful, or that she is preg-

nant with devils; whilst the maniac, overflowing with animal spirits, is a

prophet sent of God, is owner of uncounted millions, or mayhap is about to

become the mother of the Messiah. The emotional state and the delusions

constantly react upon one another. Some alienists believe that the character

of the delusion is directly dependent upon the dominant emotion.

The nature of delusions varies so indefinitely as to render any attempt at a

thorough classification futile. There are, however, certain classes of delusions

which are so frequently met with and so characteristic as to require especial

study. The most important of these are—1. Expansive Delusions; 2.

Hypochondriacal Delusions
;

3. Delusions of Persecution.

Expansive Delusions usually concern the personality of the individual who

has them, either as to his prowess, his mental or physical attainments, his pos-

sessions, or his future prospects. The patient boasts that he is the strongest

man in the world, asserts that his mental powers are immense, or that he is a

king or other notability, or more commonly talks of his millions of money,
his gold-mines, his farms of unlimited extent, his vast stables full of unnum-

bered horses of the choicest breeds, his far-reaching and gigantic business

schemes, etc. This condition constitutes the delire de grandeur, and, whilst in

the majority of cases it depends upon the existence of general paralysis, it may
be present in many forms of mental disease. I have seen it very pronounced
in cerebral syphilis, and have watched the millions of dollars possessed by the

subject shrink to thousands, and the thousands to hundreds, as the brain lesions

grew less under the administration of mercury. Then even the hundreds dis-

appeared, and his own poverty was confessed
;
but the assertion still remained

that " his uncle was worth a million," until at last this too vanished in the

recognition of the desolate truth.

Hypochondriacal Delusions relate to disease of the person of the patient,
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and are usually, but not always, associated with a depressive emotional state.

They sometimes rest upon a substratum of ill-feeling, or even of actual disease,

in the part alleged to be hopelessly affecrted. They are often obviously absurd,

as that the legs are made of glass. Of all forms of delusion, this is the one

in which the gradations between the sane and the insane belief are most sul>-

tile. Every step can be found between the slightest exaggeration of symptoms
and the hypochondriacal foundationless belief. Unless a hypochondriacal delu-

sion is upon its face absurd, the physician nuist be very careful in basing uiH)n

it an opinion that the subject of it is irresponsible, since many invalids are

hypochondriacs and have exaggerated beliefs bordering closely upon delu-

sions, but are, nevertheless, of sufficiently sound mind for the performance of

the ordinary duties of life.

Delusions of Persecution are not always associated with- a pronounced

depressive emotional condition. They are always the source of great annoy-
ance and distress to the subject, and are usually associated with hallucinations

which I think are most apt to be connected with the sense of hearing. Very

commonly obscene, reproachful, or threatening voices are heard at all times

and in all places. Usually the delusion of persecution does not attach itself in

the mind of its victim to one person, but to classes of people or to unseen

spirits. Sometimes, however, the delusion does affix itself to one individual,

as in a recent case in which a woman travelled across the continent of America

to kill a doctor who she believed was placing a spell upon her. Of all the

quiet classes of the insane, those who have delusions of persecution are the

most dangerous. They are impelled by motives of revenge and of fear to kill

those who are persecuting them. This is especially the case when the delusion

attaches itself to one individual
;
but even voices in the air may lead to sudden

violent assaults upon bystanders who are for the moment thought to be the

source of the words. Moreover, the lunatic may at any time fix in his mind

upon any acquaintance or notable person as the origin of his persecution and

make his plans in accordance.

A very important division of delusions is into systematized and unsystem-
atized. A systematized delusion is one concerning which the subject reasons,

and which he defends more or less logically. Any character of delusion may
be systematized. If a lunatic asserts that he is worth a million of dollars, and

simply sticks to his belief when it is denied, he has an unsystematized delusion

of grandeur ;
but if he should attempt to defend his delusion by describing

how he had inherited his wealth or how he had acquired it through investments

or business ventures, his delusion would he systematized. Again, a person suf-

i'ering from melancholia believes that his soul is lost. If, when op}X)sed, he

simply reavows his belief and assigns no reasons for it, his delusion is unsys-

tematized
;
but if he says he is lost because he has committed the unpardon-

able sin, quotes Scripture to show that such a sin warrants his doom, and per-

haps tells why and when he sinned, his delusion is systematized.

Great diagnostic value has l)een attached by some recent writers to the dis-

tinction between systematized and unsystematized delusions, and much has been
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predicated upon it in the classification of insanities. According to my experi-

ence, however, in nature every gradation is to be found between the most thor-

oughly systematized delusion and that which is most completely isolated. I

have seen various cases in which it was doubtful whether the delusion should

be classed as systematized or unsystematized ; and, Avhilst I acknowledge that

in typical paranoiacs the delusions are systematized and in typical general in-

sanities they are unsystematized, I am of the opinion that in this character, as

in others, the two groups of general and partial insanities pass in nature insen-

sibly into each other.

There are certain conceptions or general ideas which may arise in the brain

of a person, and to a greater or less degree dominate his actions, although the

reason may not be unsettled and the falsity of the conception may be recognized

by the individual whom it controls. Such a phenomenon is known as an Im-

perative Conception, and differs from a delusion in that its falsity is recognized,

although the individual is powerless to withstand its influence. Closely allied

to the imperative conception is the Morbid Impulse. Some alienists, indeed,

teach that the imperative conception gives rise to the morbid impulse. In cer-

tain cases this undoubtedly happens, as when the imperative conception of per-

sonal defilement gives origin to the impulse of escaping from that which defiles;

but a morbid impulse may arise without any discoverable imperative conception.

Thus, I long had under my care a man in whose family insanity was distinctly

hereditary, but in whom the only symptom that I could find was an impulse to

assault bystanders
—an impulse apparently born of no reason, although felt

with such urgency as to fill the patient with a terror of himself. Once, upon

returning home, I found this man sitting in my office terribly excited, and

greeting me with,
"
Doctor, doctor, I nearly did it ! I nearly did it !" It

appeared that he had spent forty-eight hours without intermission in a vortex

of political excitement, and suddenly the impulse to kill had come on him with

such power that only by fleeing to my office was he able to save himself. The

impulse to throw one's self from a precipice, caused by standing on its brink,

is a familiar instance of a mild morbid impulse without an apparent foundation

of an imperative conception; whilst the reasonless dread which many persons

have of a snake, toad, cockroach, or other harmless creature probably depends

upon an incipient imperative conception of personal defilement.

The act which results from a morbid impulse is sometimes s}X)ken of as an

Imperative Act. An imperative conception is viewed by some alienists as an
"
undeveloped delusion." It is, however, not a proof of general mental

unsoundness, but in some cases finally the reason of the patient fails to

recognize the untruthfulness of the imperative conception, which conception

thereby becomes converted into a delusion, precisely as an hallucination may

give rise to a delusion.

A very important and common imperative conception is a morbid fear.

This may take almost any form, and may be simply an exaggeration of a

normal feeling or may arise de novo. Thus, in some persons the fear of a

thunderstorm is so violent as to destroy for the time being all rationality ;
in
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others the natural dislike for filth is increased until it dominates every action

of life. On the other hand, the horror of walking in an ojien place, which

is sometimes so overwhelming, seems scarcely to be based ujxjn any natural

feeling. To many of these morbid fears names have been given by systematic

writers. The fears, however, vary so in their detail that it is not possible to

express them accurately and fully by any system of nomenclature. A few of

these names may be cited, as representing the more characteristic forms of

morbid fear. The following list, taken from Dr. Beard, portrays very well

the absurdities of nomenclature :

Astraphobia, fear of lightning; Topophobia, fear of places (a generic

term, with these subdivisions : Agoraphobia, fear of oi>en places ;
Claustro-

phobia, fear of narrow, closed places) ; Anthrophobia, fear of man—a generic

term, including fear of society ; Gynsephobia, fear of woman
; Monophobia,

fear of being alone
; Pathophobia, fear of disease—usually called hypochon-

driasis
; Pantaphobia, fear of everything ; Phobophobia, fear of being afraid

;

Mysophobia, fear of contamination.

As illustrating imperative conceptions a few cases from my own experience

may be cited. A very strong shoemaker, past middle life, was oppressed with

the idea that he could not walk unless he had some covering over his head.

On a stormy day the natural cloud-canopy sufficed, and on a clear day an

umbrella carried over his head gave a measure of relief, so that he was able

to command his movements. He could walk in a thick wood, but, as he

himself said, if ten feet of clear sky intervened between the w^ood and a

spring, he would die of thirst before he could cross over. No other symp-
tom of physical or mental ailment could be detected.

A lady had a dread of personal defilement. Hundreds of times daily she

washed her hands, without avail
;
bank-notes fresh from the press were the only

money she would use
;
a door-knob she would never touch, but would remain

in the room until some one opened the door
;
in putting on her clothes only

the inside of each piece was touched by her fingers, and this as daintily as pos-

sible. Without entering into further details, suffice it to state that her whole

life was arranged in order to avoid as much as possible contact with any

person or thing. On my asking her to shake hands her embarrassment was

extreme : though naturally polite and feeling under some obligation to me,

she was nevertheless entirely dominated by her imperative conception. Finally

she said,
*' Dear doctor, don't ask me : you know you touch so many j>eople."

A gentleman entirely rational, able to manage his business affairs well and

to converse on all subjects, was completely ruled by im|>erativo concei)tions

and morbid impulses, the connection and the indej>endence of which are well

illustrated by his case. Thus, for many years he had an impulse continually

to rub his arms against his sides, and this he did incessantly until coat after

coat was rubbed into holes. No morbid conception could be found underly-

ing this or some of the other impulses which he had. Nevertheless, he did

have imperative conceptions with outgrowing secondary impulses. For many
months he was markedly mysophobic. Then he had the conception that he
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must lay things down straight and could not do it. Most of his waking

moments were at this time spent in putting down and arranging. When
he placed a book on the table, over and over and over again he would lift

it up, straighten it, pick it up and relay it, etc. Often at night he would

be two or three hours getting away from his coat, which he was perpetually

arranging upon the chair on which he had laid it. There was no delusion,

and on my asking the man why he yielded to the impulse, he said,
" I can

resist it for a while, but after a time the same overpowering sejisation comes

as when I hold by breath, and I must do it. I have found that if I say very

fast,
' It is straight, it is straight,' over and over again, at the same time crack-

ing my fingers briskly by shaking my hand, the impulse often suddenly van-

ishes, with immediate relief."

The end of this unfortunate victim of disordered nerve-centres was very

tragic. By great care and eifort he had succeeded in concealing from the gene-

ral public his mental weakness, and was engaged in business enterprises of large

magnitude. In the course of one of these it so happened that he became

involved in a lawsuit which finally necessitated his going upon the witness-

stand. The newspapers of the morning of the day upon which his testimony

was to have been taken announced his sudden and unaccountable suicide.

Excessively sensitive and proud, when he found himself in such a position

that he must reveal to the public his extraordinary peculiarity, he preferred

to such exposure death by his own hands.

The relation of imperative conceptions and morbid impulses to insanity is

a matter of great theoretical and practical interest. They are undoubtedly fre-

quent in the insane, and usually careful examination of a case in which they

are present will reveal distinct symptoms of alienation. They may, however,

exist in persons whose intellectual actions are in other respects entirely nor-

mal, and in whom the judgment is not dominated by the conception, although

the conception may cause him to perform actions which are against his judg-

ment. To himself the sane subject of an imperative conception seems pos-

sessed by a demon whom he must obey.

The relation of morbid conceptions and impulses to legal responsibility for

acts committed involves questions of great practical difficulty. The victim of

the morbid impulse cannot properly urge such impulses as excuses unless the

deed in question be immediately produced by them. When the act is com-

mitted because the actor is forced to do it by a morbid impulse, the actor

is, of course, morally blameless
;
but who can tell whether the impulse was

resisted to the uttermost? Moreover, the needs of society, and the ease with

which such impulses could be alleged or counterfeited, very properly cause us

to pause in attempting by them to excuse a criminal act. The clearest possible

proof should be required that the impulse was really morbid and irresistible.

By the use of the word " mania "
as a suffix numerous names have been

formed which are sometimes incorrectly used as denoting the morbid impulse,

although they in fact are only correctly applicable to the mental state underly-

ing the impulse. In pyromania the morbid impulse is to set fire to buildings ;
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in kleptomania, to steal
;

in homicidal mania, to kill
;

in suicidal mania, to

commit suicide
;

in arithromania, to be perpetually making calculations or

counting in abstract numbers, or perhaps reckoning a nuiltitude of some

supposititious concrete thing.

The so-called
" manias "

are not, however, distinct insanities at all : most

of them are formed of reasoning insanities; but a morbid impulse may arise

in almost any form of insanity. Again, what seems a morbid impulse is often

the result of ,a logical deduction from false premises by the diseased mind.

Thus, the man who, not believing in a future existence, commits suicide because

he is suffering from the unutterable misery of melancholia, is logical and rea-

sonable in his suicide, and does not kill himself through any morbid—i. e.

unreasoning
—

impulse. Suicidal and homicidal maniacs are simply maniacs

who have a tendency to kill themselves or others.

Morbid Desires are exaggerations or perversions of natural appetites, and

are chiefly seen in regard to hunger and the sexual passion. Mere depravity
and wickedness may convert man into a monster : neither cannibalism nor the

lowest sexual degradation is necessarily the offspring of disease. Nevertheless,

disease may affect the appetite for food or for sexual congress, as it does other

functions of the nervous system.

In mania, in paretic dementia, in hysteria
—

indeed, in almost any form of

insanity with excitement and exaltation—the sexual passion may become an

all-devouring, insatiable lust. In the female this condition is known as

nymphomania; in the male, as satyriasis. The victim of it talks incessantly

and indecently about sexual congress, makes furious love to all persons of the

opposite sex, exposes the person, ete. Erotomania is a very frequent condition

in which there is the appearance but not the reality of sexiial excitement. The

subject of it conceives a strong attachment for some person of the opposite sex

whom perhaj^s he or she has never seen, and lives in an attitude of a perpetual

worship. Sometimes the object is in public life, and is followed from place to

place with a pertinacity and publicity which may amount to actual persecu-

tion. Even if opportunity offer, the erotomaniac makes no effort at cohabita-

tion. Satyriasis leads to sexual excess and to ra|>e. Erotomania is a platonic

affection, which involves the higher conceptive sphere rather than the lower

nerve-centres and leads to sexual abstinence.

Human character is the result of the established balance between the will,

the intellectual attributes, and the emotional forces of the individual. When

any of the correlated factors are altered there must be a corresponding change
in character. Character is, therefore, always seriously implicated in mental

affections. Not rarely changes in the intellectual or emotional nature so sul)-

tile or hidden as not to be readily jierceived register themselves with astound-

ing distinctness on the dial-plate of character. Hence alterations of character

are of the weightiest diagnostic import. They may be the first evidences of a

developing pure insanity, but when sudden and severe they usually point
toward dementia paralytica. A primary sudden criminal outbreak in dementia

paralytica is generally sexual in its direction. Thus, in a case formerly under
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ray care the first marked disorderly action was an attempt to rape a servant-

girl. After this it was discovered that very large and foolish purchases had

been made as the beginning of a grand business scheme entirely foreign to the

daily occupation of the man. An estimable citizen goes to a distant city and

attempts to turn a hotel into a bawdy-house ; another, whilst still performing

acceptably the duties of an important public office, tries to seduce, and, this

failing, to rape, his own daughter.

In dementia paralytica, as in the pure insanities, the moral degradation

may, however, run in other than sexual channels. The temperate man sud-

denly becomes addicted to drink
;
the honest man all at once appropriates

large sums of money, which, it may be, he spends in licentious revels
;
he who

has always been exceptionally self-controlled becomes violently passionate ;
the

amiable, loving husband and father changes into a household demon. Careful

examination under these circumstances will usually detect, other symptoms of

the coming or already-present insanity.

Before entering upon the discussion of the classifications of insanity the

question how much of abnormal mental action is compatible with sanity

seems naturally to present itself. Its answer involves the definition of the

words sanity and insanity, and, like these definitions, probably will always be

unsatisfact(3ry. Insanity is not a definite disease, but an abnormal state, vary-

ing indefinitely in its intensity, separated by no tangible line from sanity,

arising from a number of diverse diseases, and terminating in most various

ways.

Moreover, the manifestations of insanity are simply alterations, exaggera-

tions, or perversions of the normal faculties, and therefore offer nothing that

is absolutely new. Emotional depression deepens into the profoundest melan-

cholia, emotional exaltation lifts itself into the highest mania, by a gradation

as insensible as that by which the beach slopes into the deep ocean or the

mountain rises into the air
;
and who shall say where the dividing-line is

between the state in which the man is master of the mood and that in which

the mood is master of the man ? The insane impulse is but an exaggeration of

that which bids a man standing on the verge of some great height to plunge

headlong, or which, spreading from breast to breast, fills a mob with reckless

rage or scatters it in causeless panic. Who shall say when the man could by
violent effort control the impulse, and when the impulse of necessity over-

powers the man ? Thus it is in all forms of insanity.

For his own purposes of science, or even of treatment, the physician needs

no definition of insanity, but the relations of man to man are so altered by

insanity that the law must take particular notice of the subject of insanity.

Even, however, for the purposes of the law insanity is not a fixc<l term,

because it is a well-assured axiom that a man may be legally sane—i. e.

responsible
—for one class of acts, and insane—i. e. irresponsible

—for another

class of acts.

As already contended, there can be no scientific definition of insanity

except that it is a state of mental aberration. Such a definition docs not meet
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the needs of the court-room, which demands an arbitrary although shifting

line between the sane and the insane. The term insanity as use<l by judges
and lawyers is legal rather than scientific, and the law ought clearly to define

the word. It does, however, no such thing. It does not frame an authori-

tative definition of insanity, but through the mouths of its exponents puts

forth an abundance of contradiction.

Probably as good a definition of insanity as the expert can frame to meet

the clamor of lawyers is, that insanity is a condition of mental al)erration suf-

ficiently intense to overthrow the normal relations of the individual to his own

thoughts and acts, so that he is no longer able to control them through the

will. The difficulty of applying this definition to the individual case consists

in the fact that the will does not all at once lose its grasp on the lower facul-

ties, but that little by little these slip from under its control. Of degrees of

responsibility none but the All-knowing can judge, and to say with assured

correctness just when the lost control has been lost is not given to mortals.

In a court of justice it becomes the expert to state as nearly as may be the

exact mental condition of the prisoner, leaving to the judge the decision as to

his legal responsibility
—i. e. the relation of his mental condition to the law

of the commonwealth in which the trial is held.

Insanity being a symptomatic condition, and not a disease, it is illogical to

consider its different forms as distinct diseases. The best that can be done is to

describe the diseases of the brain and the insanities which accompany them so

far as we know such diseases, and, when our knowledge of diseases fails, to

discuss forms of insanity not as diseases, but as symptom-groups.
The purposes of discussion necessitate the naming of these symptom-groups.

Naming symptom-groups naturally leads to the delusion that these groups are

diseases
;
hence melancholia, mania, etc. are constantly written about as though

they were terms of equivalent force to typhoid fever or scarlatina, whereas they

are simply the names of symptom-groups of the same rank as diarrhoea, paral-

ysis, or dropsy.

This is shown by the following facts :

1st. Similar mental symptoms may be produced by various organic brain

diseases
; or, as Dr. Charles F. Folsom says,^

"
tumors, new growths of all

kinds, exostoses, spicules or portions of depressed bone, embolisms, hseraor-

rhages, wounds, injuries, cysticerci, may give rise to any of the symptoms of

the various psycho-neuroses and cerebro-psychoses."

2d. Almost any form of insanity may exist without demonstrable organic

lesion. This is shown by the well-known fact that in a large number of

autopsies upon the insane skilled observers have failed to detect alteration of

brain-structure.

3d. Antagonistic forms of insanity may be produced by lesions which are,

so far as we can perceive, identical, as is witnessed by the circumstance that

in ]>aretic dementia the usual expansive delusions may be replaced by a pro-

found melancholy. Further, lesions usually acct)mpanied by insanity may
* American System of Practical Medicine, voL v. p. 202.
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exist without mental disorder. Dr. Folsom says :

"
Indeed, nearly every

pathological condition of the brain known in insanity
—in kind, if not in

extent and degree
—may be found in diseased or injured brains where there

has been no mental disease in consequence."

4th. The form of the insanity may change in the individual without appre-

ciable cause and without conceivable change of disease.

5th. Almost every grade of case exists in nature, uniting by an unbroken

series the various insane-symptom groups. Thus of the two most antagonistic

forms of acute insanity, acute mania and acute melancholia, Bucknill and Tuke

say :^
" Between acute mania and acute melancholia no distinct line of demarca-

tion can be drawn. The domains of the two diseases overlap so much that, in

practice, cases not infrequently present themselves which may with equal pro-

priety be referred to one or the other."

The considerations which have been brought forward show that the various

forms of insanity are not entitled to be considered as distinct diseases, and that

at present we cannot connect cerebral lesions and mental symptoms in their

causal relations. More than this, the rapid recoveries which sometimes occur

in apparently hopeless cases of insanity show that the symptoms cannot depend

upon alterations of the brain-substance sufficiently gross to be detected by our

present methods.

I shall narrate, as showing this, a single case, that of a lady with whom I

was thrown in almost daily contact for many years : At about the age of forty-

five she was taken with religious melancholia of the most pronounced character,

which was accompanied by agitation, and sometimes by frenzy. This persisted

for fifteen yearSj There had been in all this time not the slightest wavering of

the mind of the woman in regard to her future life. She firmly believed that

her soul was irretrievably lost. At the same time her general emotional nature

had undergone a retrograde change : she had become exceedingly jealous of

attentions paid to other persons, and had lost many of the peculiar traits of

refinement which had been her especial characteristics. After being in an asy-

lum for some time she recovered intellectual power sufficient to enable her to

take charge nominally of her husband's house, which was really managed by
her attendant, but there was no wavering in her delusion nor even any tem-

porary abatement of her misery.

One night the attendant noticed this lady on her knees at the bedside. This

•was the first time in fifteen years that she had been known to kneel in prayer.

The nurse, being a wise woman, did not disturb her, and there she remained

all night. In the morning she joined the family, and said that she had found

Christ, and that she was perfectly well and happy. Her old disposition had

returned, and her peculiar jealous sensitiveness had disappeared. The woman
who had been buried for fifteen years had emerged in one night without even

the grave-clothes about her. This continued for one week. Then the old

cloud came on her, and for days she was in the old condition
;
but suddenly

the sunlight again broke through the clouds, and she remained well for three

1 Phila. edition, 1874, p. 427.

Vol. I.—35
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or four days, to relapse, and after some hours again to regain her sanity. These

attacks continued to recur at gradually lengthening intervals. Finally she had

been perfectly sane for several consecutive months, when suddenly she was

seized with a serous diarrhoea, causeless as far as could be ascertained, and

hoix^less as far as relief by remedies was concerned. In forty-eight hours she

was dead. I believe that the cause of that death was the same obscure some-

thing which had so potently aflPected for years the emotional life : that which

for so many years had dominated the nerve-centres of higher life attacked and

paralyzed the lower centres of animal life, and death came speedily.

We can scarcely conceive the nature of a lesion which, after having for fif-

teen years held the nerve-centres in an iron grip, suddenly let go its hold. For

its demonstration the microscope is useless. Our best instruments show us in

human spermatozoa nothing but irregular, transparent specks of protoplasm,

not to be distinguished one from the other. Yet the records of past generations

are written in the little formless particles, in which also are enfolded the poten-

tialities of future successions of men. Structure and function seem so widely

independent that it is almost hopeless to expect that we shall ever understand

the infinitely delicate changes which take place in the complex protoplasm of

the brain, and to be able to say why waves of emotional and mental paralysis

sweep over the individual. I believe that the changes are physical, but I

believe that it is not within human power to recognize their nature. The

microscope is a coarse, blundering tool, powerless to reveal the ultimate

changes of nervous protoplasm gone mad.

I have ventured to occupy space with the above considerations, partly

because they seem to me very important, and partly because, for the purposes

of brevity, I shall omit the section of Pathology in the articles upon the pure

insanities.

A scientific, thoroughly satisfactory classification of insanities is in the

present state of our knowledge probably not possible. Holding as I do the

belief that many of the so-called insanities are mere symptom-groups arbi-

trarily separated, the simplest arrangement seems to me the best. In accord-

ance with this I shall adopt the following classification, which is quite similar

to that of Krafft-Ebing :

Gi'oup I.—Complicating Insanities.—The outcome of a distinct organic

disease of the brain, not dependent upon acquired or inherited constitutional

diathesis.

Meningitis, tumors, and most other oi^nic brain diseases may be asso-

ciated with disturbance of cerebration, but usually the mental symptoms are

subordinate to other evidences of organic brain disease, and most of these dis-

eases have been discussed in the present volume under the head of Organic

Diseases of the Brain. In both the acute and chronic forms of perien-

cephalitis, however, the evidences of mental aberration so predominate over

the physical disturbance that the subjects usually find their way to insane asy-

lums, and the disease is usually treated of in text-books on insanity, and this

custom is here followed.
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The mental aberration and deterioration of old age are commonly supposed
to be dependent upon organic' change. In accordance with this view I shall

consider it in the present group. Amentia, or imbecility from arrest of devel-

opment, may also well be considered as among the organic insanities.

Gh'oup II.—Constitutional, Insanities, in which the cerebral disorder

is due to an acquired or inherited constitutional disease, including in the latter

term diathesis, constitutional diseases, and subacute and chronic poisonings

involving widespread areas of the body.
The most important of the diathetic insanities are the gouty, the epileptic,

the hysterical, and the syphilitic. Numerous poisons disturb cerebration, but

the only toxsemic insanity which it seems necessary to notice at this place is

that due to alcohol.

Group III.—Pure Insanities, in which the mental disorder is not

dependent either upon demonstrable organic brain lesion or upon a diathetic

or other poison. The pure insanities seem to me very naturally divided into

two subgroups, which may be known as the Functional Insanities and the

Neuropathic or Constitutional Insanities.

The Functional Insanities are those insanities which are liable to occur in

almost any person, or at least which do occur in individuals who have pre-

viously shown no mental warp, and who may recover and during later life

remain free from mental aberration. Constitutional Insanities are the out-

growth of an original vice of nervous construction, such vice of construction

not being sufficient to reveal itself by anatomical peculiarities, but showing
its presence throughout life in functional aberration. The general tendency
of constitutional insanity is to increase in severity as the patient grows older,

and a constitutional insanity, once developed, is rarely if ever permanently
recovered from. It is especially these forms of insanity which grade so insen-

sibly into sanity. At the bottom of the series is the typical human Individ--

ual
;
then the man who is original and strikingly independent in thought and

act
;
then the man who is so set apart by mental peculiarities from his fellows

that he is known as eccentric
;
then the lunatic, eccentricity grading by an

unbroken series into a complete insanity, the subject of which is not to be

influenced by the motives which usually dominate men, and is indeed incapa-

ble of reasoning correctly or indeed of controlling his own acts.

Functional Insanities. Neuropathic Insanities.

Melancholia. Constitutional affective insanity (folie

raisonante).

Mania. Moral insanity.

Confusional insanity. Paranoia— insanity with irresistible

ideas.

Terminal dementia. Periodic insanity (folie circulaire).
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GROUP I.—ORGANIC INSANITIES.

Acute Periencephalitis.

Definition.—A very acute, usually fatal, disease of the brain, attended by

stupor, wild delirium, general disturbance of the psychic functions, by rest-

lessness, convulsions, and other disturbances of the motor function, and by

fever; dependent upon acute hyperaemia and subsequent inflammatory changes
in the brain cortex.

Synonyms.—Acute peripheral encephalitis; Phrenitis mania gravis ; Typho-
mania

;
Acute delirium

;
Delirium grave ;

Bell's disease (Luther Bell).

Pathology.—Excessive hyperaemia affecting both the cerebral cortex and

its membranes is the first alteration in the present affection. This is rapidly

followed by oedematous exudation, with a choking up of the lymph-spaces
both of the pia and the cortex by the corpuscular elements of the blood. The

periglanglion space, as well as the interstitial lymph-sheaths, becomes crammed

with these bodies. I have myself seen also minute apoplectic haemorrhages in

the gray matter. In one case which I examined the ganglionic cells themselves

appeared to have undergone some change.

Etiology.—Acute periencephalitis appears to occur fully as frequently in

women as in men, and usually during active adult life. Abuse of alcohol,

profound grief, protracted worry, especially when accompanied by great over-

work, partial starvation combined with the gnawing anxiety of deep poverty,

certain acute fevers, sunstroke, blows upon the head,
—these are commonly

assigned as the causes of the disorder, which also in some cases appears to

have been the result of chronic disease of the skull or its membranes. The

affection may also develop as an exacerbation of chronic periencephalitis, and

I have seen it come on without apparent cause during locomotor ataxia.

Recorded cases of death from alleged acute hysteria have probably been

instances of this disease. The combination of overwhelming mental and

physical strain is perhaps the reason of the comparative frequency of the dis-

order during pregnancy following seiluction.

The symptoms may come on with extreme suddenness or may be preceded

by prodromic evidences of cerebral disturbance. These prodromes in rare

cases take the form of increase of mental power, in others of brief nocturnal

attacks of wandering, delirious restlessness
;
or there may be short periods of

impaired consciousness, especially upon waking in the morning, or, as in one

of my cases, even an epileptiform convulsion. The fully-developed disorder

naturally divides itself into two stages
—

first, that of acute maniacal delirium
;

and second, that of apathy and collapse, with coma.

The delirium is always of an excited type, accompanied by violent inco-

herent sj)ecch, and usually by a fury of fighting and of destruetiveness. Hal-

lucinations and half- formed delusions are present, and often bear a close

relation to the cause of the attack. The abandoned mistress will in her

ravings recount her past shame and present agony. The business-man will

be perpetually occupied with an incoherent jumble of business transactions.
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Almost invariably along with the delirium there is great physical restlessness,

which grows more intense until it causes the patient to leap from his bed and

to attempt to run away. Very commonly violent assaults are made upon the

attendants. Convulsions are rare. The delirium may at first be not continuous,

occurring only at night, or at least be interrupted by brief intervals of compar-
ative rationality during the daytime. Finally, however, there is persistent

intense mania. In one of my cases the patient during the day told his wife

that she must protect herself from him—that he loved her most fondly, but that

he was going into a condition of insanity in which he would certainly kill her.

From this time until his death he was furiously maniacal during the night,

although for several days he would recognize his friends during the daytime,
and for a moment or two talk rationally. There is usually absolute insomnia.

The pulse is rapid, and, if in the beginning it possesses a show of force, it is really

soft and compressible. There is no desire for food, and generally an absolute

refusal to take it. There is also distinct fever, the temperature rising some-

times to 106° F. According to my observation, the temperature varies with

a stormy irregularity which is almost characteristic, rising and falling many
degrees many times during the twenty-four hours. Its variations are connected

with the mental and physical excitement of the patient, maniacal outbursts

producing an immediate rise of the temperature. In advanced stages the

temperature may fall much below the normal. The pupils may be contracted,

dilated, or normal. In the course of a few hours to several days the second

stage of the disorder develops. There is now quiet, with coma or else mutter-

ing, delirious unconsciousness, failing pulse, cool skin, and general evidences

of collapse. In the early part of this stage, when aroused, the patient may

respond incoherently or perhaps give some slight evidences of comprehending
what is said to him, but rapidly sinks lower and lower until he dies from

exhaustion. Early in the disorder the skin becomes very harsh, and finally

cyanotic ;
in the later stages irregular desquamation, or even ulceration, may

occur. In a case quoted by Spitzka the anaesthesia was so complete that the

patient gnawed oif a portion of one of his fingers. Pemphigus-like vesicles,

phlegmons, decubitus, gangrenous patches of skin, or gangrenous extremities

not rarely appear, but are frequently absent, and are not characteristic.

Diagnosis.—Diseases having no connection with the brain may sometimes

simulate an acute periencephalitis. This is especially true of the abrupt mania-

cal outbreaks which sometimes occur in a latent overlooked pneumonia. The

fact that acute delirium is a disease of middle life, whilst the so-called cerebral

pneumonia occurs almost exclusively in young children or in persons broken

down by age, excesses, or privations, should put the practitioner on his guard,

and a physical examination would detect a pulmonic disease. Typhomania is

distinguished from acute meningitis by the absence of general hyperaesthesia,

stiffness of the muscles of the back or extremities, and of pronounced head-

ache. In acute mania the bodily temperature is usually normal or subnormal,

and, according to KrafiPt-Ebing, the rise of the temperature in such a case to

100.5° F. indicates strongly delirium acutum.
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Progrnosis.—The prognosis is highly unfavorable : about two-thirds of the

cases end fatally, and when recovery occurs the mind is almost universally left

more or less affected. Alcoholic cases are especially dangerous : the more vio-

lent the delirium, the insomnia, the motor disturbance, or Ihe fever, the worse

the outlook.

Treatment.—In the early stages of delirium acutum general or local blood-

letting by means of leeches, irritating purgatives, the local application of cold

to the head, seem to be strongly indicated, whilst "hypodermic injections of

morphine and of hyoscine, with the administration of chloral by the mouth,

serve to allay the excitement. Much better results are obtained by rei)eating

the remedies at short intervals in comparatively small doses than by giving

large doses at long intervals. The Italian physician Solivetti has claimed ex-

traordinary results from hypodermic injections, every eight hours, of 1 gramme
of ergotin. Certainly the use of ergot would seem to be indicated, and the se-

verity of the disorder thoroughly justifies the risk of any local trouble from

hypodermics. A filtered solution of the officinal extract of ergot in freshly-

boiled water should be used. In the later stages of the disorder alcoholic and

cardiac stimulants may be employed pro re nata. Throughout the disease

every effort should be made to obtain absolute rest, with freedom from the

causes of excitement, whilst milk, eggs, and similar nourishing, non-irritating

foods should be administered as freely as the patient will take them.

Chronic Periencephalitis.

Definition.—A chronic disease, dependent upon a })eculiar inflammatory

degeneration of the cerebral cortex, which gives rise to change of character
;

progressive mental deterioration, with delusions of grandeur, emotional exalt-

ation or emotional depression ;
occasional maniacal outbreaks and epileptic

attacks
; progressive physical deterioration, as shown by irregularity of the

pupils, disorder of speech, loss of control over the movements of the hands

and legs,
—all symptoms finally being swallowed up in a complete paralysis

of intellection and of voluntary motion.

Synonyms.—Paretic dementia
;
General paralysis of the insane

;
Paresis

;

Dementia paralytica ; Periencephalo-meningitis.

Etiology.—Heredity plays a very unimportant r6le in the production of

general paralysis, a positive taint being present only in about 15 per cent, of

the cases. The disease is very uncommon in females, and exceedingly rare in

females of the upper classes, whilst it is remarkably frequent in officers and

other military officials, in whom, according to Mickle, it also occurs at an

earlier age than in other persons. Thus in civil life the affection is most fre-

quent between forty and fifty, and extremely rare under thirty or over sixty,

whilst in sailors and soldiers it is affirmed by Mickle that the average age is

about thirty-three. These peculiarities are, however, probably simply depend-

ent u\K>n differences of exposure to the three great causes of the disorder—
namely, alcoholic and venereal excesses, syphilis, and habitual long-continued

over-exertion, accompanied by the strain of excessive ambition or of worry.
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The connection between the disease and syphilis is distinct. Mendel affirms

that in general paralysis 75 per cent, of the victims oifer a distinct history of

syphilis, whilst only 18 per cent, of the victims of other insanities investigated

by him were syphilitic. The relations between the two diseases are evidently

precisely those which exist between syphilis and locomotor ataxia : dementia

paralytica, indeed, occurs not rarely as a complication of tabes dorsalis, whilst

spinal scleroses are not rare in dementia paralytica. Sunstroke and blows

upon jihe head are also set down by authorities as among the exciting causes

of periencephalitis.

Pathology.—At autopsies upon old cases of chronic periencephalitis are

usually found hyperostosis and exostosis of the skull
; pachymeningitis in

some form (often absent) ;
arachnitis (with consolidation of the arachnoid with

the brain) ; atrophy of the convolutions, especially of the frontal lobes
;
and

internal hydrocephalus.

Two distinct views prevail as to the nature of the disease-process : one,

that it is a diffused interstitial cortical encephalitis, in which the connective

tissue is primarily aifected
;
the second, that it is a difiPused parenchymatous

inflammation, which commences in the nerve-elements proper and involves

secondarily the neurogliar tissue.

On section the brain-cortex is usually found discolored, sometimes less,

sometimes more firm, than normal, often containing minute cysts or cavities

varying in size from a pin's point to a millet-seed. Microscopic examination

reveals degeneration or perhaps complete disappearance of the ganglionic cells

and a peculiar alteration of the white fibres, which renders them much more

apparent than in the healthy brain, besides pronounced degeneration of the

neuroglia and large numbers of peculiar many-processed connective-tissue cells

(Deiter's or spider-shaped cells). The blood-vessels are usually injected,

altered in character, with distension of the adventitial lymph-spaces. The

spinal cord is very frequently degenerated. Changes in the sympathetic

ganglia have also been noted by recent investigators.

Symptomatology.—The symptoms of general paralysis vary so greatly

that it is exceedingly difficult to reduce them to order. Four stages of the

disease are recognized by some writers, but the individual case usually passes

by such imperceptible degrees from bad to worse that these divisions must be

looked upon as arbitrary. Moreover, in various cases the time relations of

these stages vary, and some of the stages are often altogether absent or jiass

unobserved. Nevertheless, for the purposes of discussion I shall speak briefly

of these four stages, and then take up the consideration of the individual

symptoms of the disorder.

The first or prodromic stage often passes without recognition. The symp-
toms may resemble those of an ordinary cerebral neurasthenia—loss of power
of fixing the attention, apathy, inability for mental exertion, and some emo-

tional departure from health. In some cases vaso-motor phenomena are pro-

nounced, showing themselves in facial congestion, headache, vertigo, tinnitus

aurium, hemianopsia, and even peculiar disturbances of vision, simulating an
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acute glaucoma. At the same time a slight alteration of character is evident

to the close observer, the patient being in some way not himself. Kraff't-

Ebing gives as almost characteristic the i>eculiar alteration of the relations

of the patient to time and space, which render him exceedingly unpunctual
or cause him at times confusedly to lose himself in well-known streets. Al-

though this stage is so often overlooked, yet after the disease has declared

itself the books and correspondence of the business-man or the office histories

and records of the professional laborer will, in their loss of accuracy and dignity
and in their general evidences of failing power, afford a history of a slowly-

progressive mental degeneration.

The second stage of the disease is that in which the mental aberration is

pronounced and distinct. The disordered cerebration may be accompanied by
distinct disturbance of the motor faculties, but I have seen it persist for more

than a year without the slightest failure of the general physical powers.
The third stage of the disease is that in which motor symptoms become

marked, as shown in inequality of the pupils, flabbiness and loss of expression
of the face, disorders of articulation, general loss of endurance, and mayhap
distinct paresis of the extremities.

The fourth stage of the disease is that in which the dementia is complete,
and the general widespread paralysis and loss of power profound, the patient

being reduced to a mere living automaton.

For the purposes of discussing the mental phenomena of paretic dementia

the cases may be divided into four groups, it being remembered that in nature

every grade of case exists between these groups, whilst the march of the men-

tal malady is sometimes so irregular that in one portion of its career the case

would be properly assigned to one group, whilst at another period it would

represent another variety of the disorder.

In the first form of paretic dementia are included those cases in which

progressive failure of power constitutes almost the whole mental disturbance,

the mental faculties consentaneously growing less and less until the patient

becomes childish, and at last completely demented, without emotional disturb-

ance or delusions having been present. (It is these cases especially that are

popularly spoken of as softening of the brain.)

The second variety of paretic dementia is that in which delusions of

grandeur or expansive delirium are present. The character of these delusions

has already been sufficiently pointed out. (See page 537.) It is essential to

remember that these delusions may exist in so mild a degree that they may
be very readily overlooked. Further, in many cases they are replaced by a

bien-Hre which may be looked upon as a condition of undeveloped delusion.

Thus the man sunk in the deepest poverty will be excessively happy and

jolly, misfortunes having no power to depress him, although he makes no

assertiq;! of the jK)ssession of great power or wealth. In all cases of the present

variety of general paralysis there is progressive mental failure, and it is there-

fore evident that the cases in which a simple bien-Ptre exists may Ix? looked

upon as midway between the first and the second variety of the disease.
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Maniacal outbursts may occur in any variety of general paralysis, but they

are more common and more frequent when there are delusions of grandeur.
The third form of general paralysis is that in which there is emotional

depression, and even pronounced melancholia, with depressive delusions. Not

rarely the depressive delusion relates to the person of the patient, who believes

himself ill, deformed, or wanting in some member or function. In this way
arises the so-called hypochondriacal variety of general paralysis.

The fourth form of general paralysis is that described by Dr. Fabre, in

which excitement and depression alternate so as to make a periodic or circular

insanity. The existence of this variety has been confirmed by Dr. W. Julius

Mickle/ who further says that when there are only two phases these succeed

each other suddenly, but that in some cases there are three periods
—

(1) excite-

ment, (2) calm, (3) depression, in this diifering, therefore, from non-paralytic
circular insanity, in which the usual order is (1) excitement, (2) depression,

(3) quietude or lucidity.

The motor symptoms of paretic dementia consist of epileptiform convul-

sions and paralysis. The paralysis is characterized by its incompleteness and

its connection with tremors and disorders of co-ordination. In the earliest

stages of the disorder the loss of control over complicated muscular move-

ments is first manifested in the hands, and may be very pronounced at a time

when the general muscular power is but little weakened. Thus, a man may
be able to lift many pounds, although he cannot write his own name. The

acute development of such a loss of muscular control, occurring in a man of

middle age, without obvious cause, is a serious symptom, and probably, in the

majority of cases, is prodromic of general paralysis. It is especially to be

noticed very early in engravers and other persons whose daily vocation

requires great technical skill.

A varying inequality of the pupils may occur very early, although more

constant in the later stages of the disease. It may be associated with exces-

sive dilatation or contraction. When there is no affection of the eye or its

nerves, no focal brain lesion, and no disease of the neck or of the cervical

spinal cord, this symptom is very characteristic.

The departure of the speech from the norm in general paralysis is partially

of mental and partially of physical origin. As a consequence of the loss by
the lips and tongue of their delicacy of movement there is a difficulty of pro-

nunciation, which is especially manifested with lingual and labial consonants

and in the syllables of long words. This causes a peculiar stuttering or hesi-

tation, with some thickness of speech and an occasional elision of syllables, so

that the speech somewhat resembles that of intoxication. In advanced stages

of the disease the uncertainty of the movements of the lips and tongue is

plainly visible to the eye, and is associated with tremor, or, more correctly,

with tremulousness. In general paralysis the mind thinks slowly and imper-

fectly : it fails not only in the formation of ideas, but also in the quick asso-

ciation of these ideas with suitable words. There is, consequently, slowness

^ General Paralysis, London, 1880.
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as well as hesitation of speech. In some eases the mental actions seem to be

performed in a rhythmical manner, giving rise to a peculiar utterance which

somewhat resembles that used by the school-boy in scanning Latin poetry, and

hence often spoken of as the "
scanning speech." There is also in many cases

a use of improper words. Not rarely the paralytic talker drops a word from

his sentence or repeats a word
; mayhap he elides or repeats a whole clause.

Movements of the jaws similar to mastication may take place, and even cause

grinding of the teeth or champing of the jaws.

The loss of adroitness and exactitude of movement may first appear in the

hands. The handwriting becomes shaky and irregular, and the letters are ill

formed, even widely separated from one another, sometimes resembling hiero-

glyphs rather than members of the Roman alphabet. Very frequently the

finely-graded strokes of correct writing disappear in a common, thick, uncer-

tain line. The writing not only shows the physical degradation, but has the

same mental characteristics as the speech. The ideas are often incongruous

and devoid of proper association and the words incorrectly used. Letters are

dropped out, syllables omitted or repeated, and words or even clauses elided or

interjected.

The gait may be early affected. It becomes awkward and uncertain
;
the

steps may be long and slightly irregular; and the patient's lack of control over

his movements comes out sharply when he attempts suddenly to turn or to

alter his position. As the disease progresses the gait becomes slow, heavy, and

unsteady, whilst the widely-separated feet readily trip over an inequality or

unexpected obstacle. In the advanced stages the posture of the patient resem-

bles that of old age, the body being bent awkwardly forward or to one side.

With difficulty he walks with a slow, unsafe, swerving gait, in the most

advanced stages tottering forward, aided by an arm or some support, and day

by day losing control over his limbs until he becomes bedridden.

Epileptic convulsions may occur in the beginning of a general palsy, and

may, indeed, usher in the first distinct symptoms of the disease. Under such

circumstances their significance may readily be overlooked. This is especially

the case when the major attacks are replaced by or associated with petit mal,

in which the only symptom of the seizure may be a sudden pallor with mental

confusion or a momentary unconsciousness, or a dilatation of the pupils with

drawing of the head, or a sudden fixation of the countenance with an outpour-

ing of cold perspiration, or an automatic repetition of coherent or incoherent

phrases. Such paroxysms are apt to be interpreted as syncopal, or sometimes

as apoplectiform. Not rarely epilepsy in general paralysis takes upon itself

the Jacksonian form, the convulsion being limited to isolated groups of mus-

cles, or to one side of the face, one leg, or one arm, or being hemiplegic.

Usually the attack begins with an aura, which is especially apt to be ver-

tiginous. Sometimes the convulsion is preceded for several days by excessive

restlessness, tinnitus aurium, and great psychical excitation. In other cases

it liegins with vomiting.

The epileptic attacks are apt to become more and more frequent as the dia-
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ease advances, and the observation of Esquirol that a succession of epileptic

fits frequently closes the scene in general has received abundant confirmation.

When the true epileptic status occurs during a general paralysis the successive

convulsions are often very diverse, one being complete, the next partial
—in

one the head being drawn to the right, in the next to the left, and so on.

Frequently after the paroxysms convulsive tremblings persist in single mus-

cles or in groups of muscles for many hours, and are followed by a more

or less pronounced partial palsy. To use the words of Dr. Nichol, paralysis

follows the convulsion or spasm as the shadow follows the body. During the

more severe paroxysms consciousness is always lost, but, especially when the

convulsive movements are more or less local, it may be perfectly maintained
;

occasionally it is afifected as in hysteria. After severe seizures the mental con-

dition of the patient is almost always distinctly aggravated.
It is affirmed by many authors that in general paralysis apoplectic

attacks followed by a temporary hemiplegia sometimes seem to replace the

epileptic paroxysms. Vaso-motor disturbances may occur among the pro-
dromes of dementia paralytica, revealing themselves in loss of tone in the

pulse ;
in sudden attacks of localized vaso-motor paralysis, often affecting the

face and head and accompanied with vertigo (" rush of blood to the head "), or

giving rise to localized superficial alterations of temperature, or even to local-

ized sweatings. In the later stages the widespread cyanosis, superficial oedema,

and coldness of the extremities, with the frequent neuro-paralytic hypersemia
of the internal organs, indicate the loss of power in the vaso-motor centres.

Probably to a trophic rather than to a vaso-motor disturbance belong the fre-

quent attacks of her})es zoster and other herpetic eruptions.

Disturbances of sensibility beyond a mere passing numbness are very rare

in the early stage of dementia paralytica. Violent lancinating pains, when

present, are proof of the development of tabes. In the advanced stages general

sensibility is lessened and may be almost destroyed, or, what is perhaps more

frequent, tactile sensation may be preserved to some extent whilst the anal-

gesia is complete. This condition often leads to accidents which are only to be

prevented by the greatest care. Thus, I have known a paretic dement scald

himself to death by getting into an overheated bath, and all kinds of injuries

are from time to time reported in the journals. Violent sexual excitement is

often one of the earliest symptoms of general paralysis, but in the progress

of the disease it gradually gives way to impotence, excessive libidinousness

often persisting after the total loss of sexual power.
Disturbances of temperature, especially a tendency to an evening rise and

to irregular paroxysmal alterations of temperature without apparent cause, are

very frequent in general paralysis. Especially characteristic is a tendency for

violent fever to be produced by every slight cause. The epileptic parox-

ysms are often accompanied by a marked rise of temperature, which cannot

altogether be dependent upon the convulsion, since it frequently precedes

by as much as eight or ten hours the development of the attack, and often

lasts twenty-four hours after the fit. Moreover, violent epileptic fits may
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occur without elevation of the temj^erature, and both Mendel and Westphal
have put on record cases in which a violent, long-continuing epileptic paroxysm
was accompanied and followed by a marked fall of temperature. Usually,

however, a distinct drop in the temperature at the close of an attack of uncon-

sciousness marks the occurrence of a true apoplexy. Irregularity in the

temperature of the two sides of the body seems not to be rare in advanced

dementia, in which condition there is also a tendency to subnormal temi)erature.

Diagnosis.—A positive diagnosis in the prodromic stages of general paraly-
sis is not possible, so that the greatest care must be exercised in making state-

ments to the friends of the patient, although suflficient certainty may exist for

the purposes of treatment. Marked alterations of character occurring at this

time are very significant. (
See page 552.) In the more advanced stages of the

disorder it is essential to separate syphilitic and fo<;al organic disease. For

diagnosis between dementia paralytica and cortical syphilis see page 730. Focal

disorders are at once distinguished by the fact that in them the tendency is to

localized paralysis, whereas in general paralysis the tendency is primarily to

loss of co-ordination, and latterly to a widespread muscular weakness rather

than a distinct localized paralysis.

In those cases in which the mental disorder precedes for a great length of

time the development of physical symptoms the diagnosis must be between

dementia paralytica and a pure insanity. Irregularity of the pupil under such

circumstances would be an almost deciding symptom, and usually mere loss

of power in the execution of fine movements, such as those of writing, but-'

toning and unbuttoning the clothing, dancing, etc., can be detected in the

paretic dement even when the general muscular power is ver}"^ good. If this

cannot be done, a study of the memory becomes important. Distinct and pro-

gressive failure of memorj' in a patient whose mental symptoms correspond to

those of a commencing general paralysis is almost positive proof that the case

does not belong among the pure insanities.

Prognosis.—The prognosis of acute i)eriencephalitis is very unfavorable

if the diagnosis be positively made out : the most that can be hoped for is to

obtain a remission of the disease.

Treatment.—The treatment of general paralysis must be for the most

part hygienic or symptomatic. In the very beginning of the case, whilst the

diagnosis is still doubtful, repeated local bloodletting by means of leeches

to the temple, or the re|)eated use of the actual cautery or of other counter-

irritants to the nape of the neck, may be of advantage. Such measures are

esiKKjially effective where cortical disease follows sunstroke or blows upon the

head.

It is very doubtful whether drugs have any direct power over the diseased

processes, but corrosive sublimate may be given in doses of one-twentieth of

a grain three times a day, continued for many weeks, or the iodide of potas-

sium, five to ten grains a'clay, may be substituted. Some alienists have claimed

very good results from the employment of ma&sive doses of ergot. The solid

extract should be employed, and it may be given in doses of from fifty to sev-
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enty grains a day, continued for many weeks, unless distinct physiological effects

are produced. For the relief of symptoms, hyoscine, morphine, siilphonal, and

other narcotics may be used in times of wakefulness or excitement, whilst tonics

and laxatives are to be employed pro re nata.

The hygienic treatment consists in the protection of the patient by very
warm clothing and the administration of a non-stimulating but abundant and

nutritious diet
;
the use of massage, moderate bathing, careful outdoor exercise,

etc. In all cases it is essential that physical as well as mental and emotional

excitement be avoided as much as possible.

The treatment of the latter stages of the disease should be purely hygienic
and symptomatic, especial care being exercised to see that the patient be pro-

tected from faecal and urinary discharges, and that every precaution be taken

to prevent decubitus. It is often necessary to keep the patient on a liquid or

semi-liquid diet, as fatal pneumonia from particles of food getting into the

lungs is a not very rare occurrence.
.*

GROUP II.—CONSTITUTIONAL INSANITIES.

The constitutional insanities are not distinct forms of disease, but groups
of symptoms of various and varying character which are the outcome of con-

stitutional vice or disease. Thus there is nothing in the symptoms of a gouty

insanity which would enable us to diagnose the nature of the case. The cause

of the mental aberration in such a case can be recognized only by recognizing

the presence of lithsemia. The importance of distinguishing an insanity of the

present class lies in the fact that relief is to be obtained not by treating the

insanity, but by treating the diseased condition which is the cause of the

mental disorder.

The most important of the constitutional insanities are the gouty, the epi-

leptic, the hysterical, and the toxsemic.

Gouty Insanity.—It is well known that gouty paroxysms are frequently

accompanied and preceded by peculiar nervous irritability. At such times

there is a depression of Spirits, with an irritability so great that it can scarcely

be controlled by the patient. In some cases these symptoms become so inten-

sified as almost to amount to insanity ; moreover, hallucinations, delusions, loss

of mental power
—

indeed, almost every conceivable manifestation of mental

disorder—may be directly or indirectly caused by gout. Carrol in 1859 said :

''Gouty mania is occasionally seen ;" and in 1875, Dr. P. Berthier^ published

a collection of 44 cases of nervous disease attributable to gout
—1 of halluci-

nations
;

1 of migraine ;
4 of tetanus

;
3 of chorea

;
1 of hypochondria ;

7

of epilepsy ;
1 of paralysis ;

and 26 of mental affections, including in these

dementia, melancholia with stupor, mania. Although in some of these cases

the evidence is not at all positive that gout was the materies morbi, yet in

others the relation seems to have been clearly made out.

In his paper read before the International Congress at London, 1881
(iii.

640), Dr. Raynor supported the following conclusions :

' I>es Nevro&es diathesiques, Paris.
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1. Protracted gouty toxaemia, when not very intense, usually results in sen-

sory hallucinations or melancholia.

2. Sudden and intense toxaemia results in mania or epilepsy.

3. Intense and protracted toxaemia usually results in general paralysis.

4. If there be a tendency to vascular degeneration' from phimbism, alcohol-

ism, etc., varying degrees of dementia are produced.

In the discussion which followed the reading of Dr. Raynor's paper, Drs.

Savage and Crichton Browne of London both expressed the belief that gout

does cause insanity, the latter, however, qualifying by the statement,
"
only

where there is hereditary predisposition to insanity."^

The conclusions of Dr. Raynor are borne out by a case of my own. A
lady at regular intervals of four years had had a number of attacks of severe

gout, associated with great depression of spirits, at times amounting almost to

pronounced melancholia. Finally, at the end of four years of health, the

patient was seized with symptoms of acute dementia or stuporous melancholia,

associated with marked tenderness of the nerve-trunks, and, in certain por-

tions of the body, violent neuralgia, and a urine that was loaded with uric

acid and urates. Death occurred after some weeks from oedema of the lungs.

At the autopsy there were found gouty kidneys and a remarkably pronounced

atheromatous degeneration of the cerebral vessels, the lumina of some of the

arteries at the base of the brain being almost obliterated.

Hysterical Insanity.—The peculiar mental organization (see p. 594)

which underlies constitutional hysteria in its aggravated forms may amount to

a distinct and characteristic pschycosis whose relations with neuropathic insan-

ity is very evident. This psychosis has been characterized so vividly and

succinctly by Dr. Folsom that I quote his words :

"
It is characterized by

extreme and rapid mobility of the mental symptoms—amnesia, exhilaration,

melancholic depression, theatrical display, suspicion, distrust, prejudice, a curi-

ous combination of truth and more or less unconscious deception, with periods

of mental clearness and sound judgment which are often of greater degree than

is common in their families
; sleeplessness, distressing and grotesque halluci-

nations of sight, distortion and perversion of facts rather than definite delusions,

visions, hyperaesthesias, anaesthesias, paraesthesias ; exceeding sensitiveness to

light, touch, and sound
;
morbid attachments, fanciful beliefs, an unhealthy

imagination ;
abortive or sensational suicidal manoeuvres, occasional outbursts

of violence
;
a curious combination of unspeakable wretchedne&s alternating

with joy, generosity, and selfishness,
—of gift-s and graces on the one hand and

exactions on the other. The mental instability is like a vane veered by every

zephyr. The most trifling causes start a mental whirlwind. There is no dis-

ease giving rise to more genuine suflPering or appealing more strongly for sym-

pathy. Yet when this is freely given it docs harm. One such person in the

house wears out and outlives one after another every healthy member of the

family who is unwisely allowed to devote herself with conscientious zeal to the

invalid."
' For diucussion of Epileptic Insanity see the article on Epilepsy, page 617.
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In nature the mildest hysteria grades without break in the series into \hQ

most severe, and the difficulty is to decide when hysteria has crossed the line

that separates responsibility from irresponsibility ;
but certainly in some cases

of hysteria the mental symptoms are sufficient to indicate restraint. Further,

in some cases of hysteria an acute mania or a peculiar automatism with loss of

conscious self-control may occur. (See page 594.)

Toxemic Insanities.

The only insanities of the present class requiring notice here are those

springing from the abuse of alcohol. Such mental disturbances may be

divided into the subacute and chronic forms, to which the names delirium

tremens and alcoholic insanity may be assigned.

Delirium Tremens.—Delirium tremens is a peculiar series of acute symp-
toms which are produced by excessive drinking. The affi?ction is especially apt

to develop upon the sudden cessation in the use of the stimulants, but may come

on during the debauch. In their mildest form the symptoms constitute that

condition known by old drunkards as "the horrors," in which the sleep is dis-

turbed, the hand tremulous, the mind weak and confused, and the patient

troubled with frightful imaginings, vague alarms, and an apparently causeless

depression of spirits. When the attack is more severe, hallucinations of sight,

of hearing, and, more rarely, of touch, occur. These hallucinations always have

in them an element of terror or of horror. Disgusting objects, such as snakes,

toads, rats, and mice, and similar unclean creatures, crawl over the bed or the

person. Voices predicting evil or bringing messages of remorse or uttering

threats of punishment are heard. The patient may seem violent, and may even

attack his attendants, but the violence is that of terror, and not of aggression.

The attack is an attempt at defence. There is great insomnia, and usually

when the patient can be made to sleep the mind is clear after the awakening.
This is not, however, invariably the case.

I have seen delirium tremens gradually pass through successive days of

wakefulness and nights of sleeping into a chronic mania not readily to be dis-

tinguished from that arising from other causes. In the earlier attacks of

delirium tremens occurring in very robust people, when all the mucous mem-
branes are irritated, and when probably there is direct irritation of the brain

and its meninges, there may be a slight febrile reaction and even a strong and

excited pulse; but the disease is typically asthenic, with loss of muscular

power, tremulousness, and rapid, feeble pulse, and when death occurs it is

from exhaustion. Cardiac failure is in such cases always to be guarded

against.

Sometimes the patient suffering from delirium tremens has sufficient ration-

ality to receive his physician with a quiet, gentle courtesy and to answer ques-

tions without irritation. It will be noted, however, that he is evidently pre-

occupied, and that occasionally he turns his head or casts furtive glances from

one part of the apartment to the other
;
and a little finesse will reveal the fact
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that during the whole time he is seeing visions or hearing sounds, or is at least

laboring under a profound apprehension of attack.

Diagnosis.—The diagnosis of delirium tremens is usually easy, even when

the history of the case is not clear. The peculiar terror underlying all the

delusions, hallucinations, and attempts at violence is characteristic, as is also

the treraulousness of the hands when extended. When pneumonia occurs

during a period of delirium tremens the type of the delirium may change,
tremors may be lost, and the patient may become so violently aggressive as to

lead to a mistaken diagnosis.

Treatment.—In the treatment of delirium tremens the first indication is

for restraint to prevent injury by the patient to himself or to others. Freedom

in a well-padded room may be allowed, but in the majority of cases such a

room is not available, and properly-constructed straps securing the person in

bed are, in a violent case, much better than restraint by means of nurses, the

strap exciting less of antagonism than does an attendant, and being more

steady and certain in its restraint. The second indication is for the support
of the system by means of highly nutritious and stimulating food. Milk,

strong soups or beef essence with eggs stirred into them just as they have

ceased boiling, and similar liquids usually constitute the best articles of diet.

As the digestion is in these cases often deranged, it is essential for the practi-

tioner to remember that the food which nourishes is not that which enters the

stomach, but that which is digested ;
so that the effort should be by frequently

repeated small portions of nutriment to get as much material worked up as

possible. Again, the mucous membrane, which has been accustomed to the

local effects of alcohol, is often simply beneficially stimulated by amounts of

red pepper and other spices which would produce gastritis in a normal

stomach
; hence, even though the stomach of the drunkard be inflamed,

highly-seasoned food is usually of great service. The limjt of the amount of

food given in these cases should be the limit of possible digestion.

In the medical treatment of delirium tremens the first indication is in most

cases to relieve abdominal engorgement and to remove effete materials from

the system. Very frequently the best practice is to begin by the exhibition

of three grains of ipecacuanha in pill form every fifteen minutes until free

vomiting is produced, and even if the patient be suffering from excessive

nausea and vomiting, this practice is often of service. On the other hand,

when great feebleness exists the use of such an emetic may be improper.
After the ipecacuanha has acted a grain of calomel may be given every hour

until free purgation is induced, and not rarely an effervescent mixture con-

taining citrate of potassium is very useful in acting as a depurant through
the kidneys. Again, profuse sweating produced by pilocarpine or the hot

bath may sometimes be useful, and there are robust cases, which can be

successfully treated by veratrum viride, in repeated doses until vomiting
results.

The second indication for medical treatment is to quiet nervous excitement.

For this purpose the bromides and the hydrobromate of hyoscine must be relied
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upon. These drugs should be given steadily day and night at regular inter-

vals, the hyoscine being withdrawn if it be found in any way to disagree with

the patient.

The third indication is to produce sleep. For this purpose various hyp-
notics have been used. Sulphonal may be employed ; paraldehyde has been

exhibited
;

but the combination of chloral and sulphate of morphine far

exceeds in efficiency and general applicability all other hypnotics. The chloral

(fifteen to twenty grains) and morphine (grain one-quarter to one-third) may
be exhibited at bedtime, and repeated in half-doses at intervals of an hour, pro
re nata, care being exercised not to overdo the exhibition of narcotics.

The fourth indication is to support the system by means of stimulants.

One of the most important questions to be decided is as to the necessity of

using alcoholic drinks. In many cases of delirium tremens alcohol does harm

rather than good, and in the majority of cases its use is not essential. The
moral reasons against its employment are very strong, and therefore commonly
it is not wise to use it. On the other hand, in feeble subjects or in old alco-

holics the exhibition of alcohol in some form or other may be necessary to the

saving of life. In many cases of delirium tremens strychnine is serviceable

as a stimulant, but when there is any fear of cardiac failure digitalis is the

most reliable of all remedies. It must be given in very large doses, and

usually enormous amounts are well borne. Various clinicians have claimed

very good results from the exhibition of half-ounce doses of the tincture, but

it seems to me that a safer method is to give from ten to twenty minims at

intervals of from two to four hours, watching closely the effect, and with-

drawing the remedy as soon as any evidence of the digitalis pulse can be

perceived.

Alcoholic Insanity.—The prolonged use of alcohol may lead to a grad-

ually increasing funcjtional disturbance of the nervous system, ending it may be

in structural change. Under the continuous influence of the narcotic the brain

performs its functions slowly and imperfectly and the mental movements
become sluggish and weak

;
the memory is greatly impaired ;

the power of

fixing the attention steadily diminishes, but the intellectual weakness is espe-

cially shown by the lessening of the power of the will, so that not only is the

judgment uncertain, but its dictates are not carried out. There is also a dis-

tinct tendency to emotional depression, and often a peculiar suspiciousness
which is the groundwork for delusions. A step farther, and hallucinations

haunt the victim. The route to insanity and irresponsibility from this con-

dition is short. Out of such a state is easily developed the most characteristic

and frequent form of alcoholic insanity
—

namely, that with depressive delu-

sions. In some cases this variety of alcoholic insanity appears suddenly with

symptoms for a time not to be distinguished from delirium tremens. Indeed,
T think it perfectly correct to say that a patient may pass from delirium

tremens into alcoholic insanity.

It is affirmed that headache and other symptoms of sudden congestion of the

brain especially usher in the attack of alcoholic insanity. When the symptoms
Vol. I.—36
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are active, hallucinations' are very numerous, constantly changing, and almost

always are such as to inspire terror or disgust. In a very short time tliey are

accompanied by delusions of persecution : voices of reproach, threatening, or

remorse, mocking faces, unclean beasts, tormenting devils,
—these and similar

visions drive the victims into profound melancholy, and finally may lead to

suicide or murder. According to Spitzka, the delusions of chronic alcoholism

almost always relate to the sexual organs, to the sexual relations, or to poisoning.

Underlying this variety of alcoholic mania is frequently an intense fear which

may lead to violence, as when a man kills his wife because he fears that she will

poison him. Not uncommonly the depressive sexual delusion leads to an out-

burst of uncontrollable jealousy and rage, so that wife-murder from motives

of jealousy is not a rare result of alcoholic mania. There is in some of these

cases a very marked relation between the presence of alcohol in the blood and

the insane outburst. The maniacal drunkard may be, when not under the

influence of the poison, fairly rational, but is converted by alcohol into a

wild beast, although he has few or none of the ordinary symptoms of intoxi-

cation. The man may walk straight and talk rationally on general subjects,

but be profoundly under the influence of a depressive or persecutive delu-

sion which disappears when the blood is freed from alcohol.

The relation between depressive alcoholic insanity and mania a potu is,

as has been already stated, very close. Insomnia, emotional excitement, espe-

cially connected with fear, hallucinations, and delusions, are common to each
;

but the tremors are more marked in delirium tremens, and when an attack of

alcoholic insanity is acute and tremors are pronounced it may be considered to

be mania a potu.

Dr. F. Lentz* calls attention to a form of alcoholic insanity with expansive
delusions and hallucinations of sight and hearing, which, very strangely, in

most instances relate to God and a future state. Visions of supernatural

beings, and especially of the Deity bathed in an aureola of light, perpetually

delight the patient ;
the ministrations of angels seem to bring relief, or may-

hap the voice of God himself is heard in command or instruction.

It would appear that two forms of alcoholic insanity must be recognized
—

one a lypomania, or melancholia with delusions of persecution ;
the other a

megalomania, with a strong tendency to religious hallucinations.

GROUP III.—PURE INSANITIES.

Melancholia.

Definition.—An acute or chronic pure insanity, characterized by the domi-

nance of depressive emotions.

Melancholia usually comes on gradually, with insomnia, increasing depres-

*

Spitzka says they are usually of vision
;
Dr. F. Lentz (De rAleoholigme) says that they are

almost exclusively of hearing: my experience is that both forms of hallucination are frequent
*
Op. ciL. p. 491.
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sion of spirits, malaise, failure of digestion, and often a whole range of minor

nervous disturbances similar to those of an ordinary neurasthenia.

The basis of the fully-formed disease is a psychical anguish or depression,

manifesting itself on all occasions and dominating all the life. It does not

diifer save in its intensity from emotional depression in health resulting from

profound grief or other sufficient cause. It is only, after all, a multiplied

exaggeration of a mood, but it aflf'ects all cerebration. Through it the whole

outside world is hung in black, and every perception of this world is painful

(2)sychical dysthesia), or all perceptions are flattened down by the absence of

desire and are scarcely felt by the consciousness (psychical ancesthesia), or

mental acts or perceptions cause intense disgust {^psychical hypercesthesia).

During all of this time there may be no loss of reasoning power, no true

intellectual insanity. The patient fails to be interested in the life around him,

not because he is incapable of understanding the problems of life, but because

nothing but himself is of interest to him or occupies his thoughts, or perchance

because all other things fill him with disgusj, and the mere effort to drag away
his attention from his own feelings gives to him great pain (psychical hyper-

cesthesia). In the lighter degrees of the affection the patient will simply say

that he is horribly depressed and cares for nothing. With the apathetic total

lack of energy so characteristic of the disease, the subject sits all day in a chair,

quiet, perhaps with the hands folded, seemingly thinking of nothing, with an

expression of perfect indifference and apathy on his countenance. There is no

interest in business, in wife, or family, not because the relations are not recog-

nized, but because the man is absorbed in his own woe, and is paralyzed by
the psychical pain that attends any effort.

When the symptoms are more active and severe, instead of simple apathy
thei:e is wringing of the hands and perpetual moaning and lamentation, not

for any definite reason that the patient can assign, but simply because of the

depression of spirits. Under these circumstances it will be found that all his

thoughts are tinctured with this emotional depression. If the man be a busi-

ness-man, he sees nothing but ruin before him. If he have a conscience which

is not void of offence, the memory of his past misdeeds, like a Nemesis, for

ever haunts him. If his children are ill, they are going to be swept away by
death. The whole landscape is covered with a black cloud, which throws

everything into the darkest shadow. .Nevertheless, there may be even yet no

intellectual delusions. When the patient is aroused he talks well and reasons

well. If you can get him to forget himself for a moment, his intellectual

actions are perfect. After a time delusions make their appearance. They
are in typical cases always unsystematized. They usually develop gradually,
and not rarely are the outcome of some real feeling which the patient has.

They may exist with or without hallucinations. Both hallucinations and

delusions ahvays take the depressive type. Hallucinations of hearing are

the most frequent. The patient hears voices, but they are evil voices. Those

who have committed murder have sometimes asserted that they had two voices

in them, one crying,
" Kill ! kill !" the '^^her voice trying to restrain them.
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Men have held their hands in the fire until they were burnt black because

they have heard voices telling them that it was better to enter into the next

world maimed than to go with a whole hand guilty of blood or other offpnce.

Sometimes hallucinations of sight occur, but these are less common than

hallucinations of hearing. Troops of spirits from the other world pass before

the patient
—never angels or spirits from heaven, but always demons of sorrow

and of woe.

Delusions of touch are rare, and delusions of smell are still more uncom-

mon. I do not recall a case in which I have seen a patient with delusions of

smell. They, however, are occasionally present. The melancholic never smell

pleasant odors. It is always sulphurous vajwrs or horridly foetid exhalations

that oppress them.

The sensory disturbances of melancholia are distinct and sometimes severe.

Headache may be among the prodromes, but usually the complaint is not so

much of distinct true headache as of indescribable distress, a sense of empti-
ness or of pressure or of some other parsesthesia in the head. In the height

of the disease paresthesia, more or less widespread, or partial anaesthesia, ir-

regular hypersethesia, and neuralgia, are often present. The most intense suffer-

ings of melancholia are those produced by a peculiar horrible distress referred

to the upper chest, and commonly known as "
praecordial anguish." This

appears to be simply an exaggeration of the cardiac distress sometimes pro-

duced in normal life by sudden and overpowering sorrow. Especially frequent
in the morning hours, it may occur at any time of day, and, whilst usually

paroxysmal, may continue for a length of time. The attacks usually come

on suddenly, and rapidly reach their height until perchance the agony and

its accompanying terror so dominate the consciousness that it is obscured or

lost in the wild delirium in which, with blind disregard of himself and others,

the patient convulsively attacks and destroys all within his reach—stripping

himself or hei-self naked, breaking, mashing, cutting, tearing, even perchance

disembowelling himself or twisting off the genitalia. Self-mutilation, murder,

suicide, utter destruction of sensate and insensate objects,
—these are the not

infrequent outcomes of a despairing fury inspired by agony and unutterable

terror (raptus melancholicus).

During a paroxysm of psychical anguish the respiration is usually rapid
and sujjerficial ;

the heart's action quick^ irregular, with small, thready pulse ;

the skin cool and white : not rarely the paroxysms end abruptly with a pro-

fuse sweat—facts which have given origin to the belief that tlie praecordial

anguish is a neurosis of the sympathetic system.
In melancholia the sexual function is usually very much depressed, often

for a time being set aside. In the female, at the menstrual period, the gen-
eral symptoms are apt to be worse, and hysterical nervous disturbances are

not uncommon. Even early in the disonler sleep is broken, unrefreshing,

disturbed by horrible dreams or veritable visions of terror, and during the

height of the disease it is often almost altogether put aside. The physical

health and the general nutrition are always lowered, the tongue coated, the
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breath heavy or perhaps very foul, the apj)etite almost or completely want-

ing, or replaced, it may be, by an absolute loathing for food. The urine is

scanty, heavily loaded with urates, oxalates, or phosphates ;
the muscular

system relaxed, the desire for and indeed almost all power of exertion being

lost. In severe cases progressive emaciation may go on rapidly to great wast-

ing, accompanied by subnormal temperature, dry and harsh or clammy and

cold skin, and cold cyanotic extremities.

Cases of melancholia seem to naturally group themselves into melancholia

simplex (simple melancholia), melancholia attonita (melancholy with stupor),

and melancholia agitata (melancholy with motor excitement).

The cases of simple melancholia are divided by Kraift-Ebing into—
First, melancholia without delirium, which includes those cases of melan-

cholia which are not accompanied by intellectual insanity
—cases which are

usually associated with neurasthenia, hysteria, hypochondriasis, and similar

affections, which are often called forth and called into being by untoward cir-

cumstances acting upon a neuropathic subject. Among the millions of men

gathered into the American armies in the late war mild melancholia, the result

of nostalgia or homesickness (not of cowardice), amounted in some cases to a

true insanity.

Second, melancholia with prsecordial anguish.

Third, melancholia with delusions and hallucinations.

Fourth, melancholia religiosa, in which the delusions lead the subject to

believe that he is deserted by God, and that through eternity he shall suffer

the pangs of damnation
;
or perhaps convince him that he is already pos-

sessed with devils (melancholia demoniacd).

Fifth, melancholia hypochondria, with hypochondriacal delusions. In a

large proportion of the cases the delusions are connected with the sexual

organs. This form of melancholia shades by insensible degrees into hypo-

chondriasis—i. e. that condition in which the subject centres all his thoughts

upon his own health and grossly exaggerates his own symptoms, or perhaps

imagines symptoms which do not exist. Hypochondriasis by insensible

degrees again grades into the natural state through a series of cases in

which there are various degrees of excessive solicitude concerning health.

Melancholia Attonita (melancholia with stupor.)^
—This is a very

' The katatonia of Dr. Kahlbaum, which by some authorities is believed to be a distinct

insanity, is thus defined by Spitzka :

" Katatonia is a form of insanity characterized by a pathetical emotional state and verbige-

ration, combined with a condition of motor tension.

"The illness begins with an initial stage resembling that of an ordinary melancholia. This

is followed by a period in which the patient presents an almost cyclical alternation of atony,

excitement of a peculiar type, confusion, and depression, which finally merges into a state of

mental weakness approaching, if not reaching, the degree of a terminal dementia. Any single

one of these enuiperated phases may be absent.

" The excited stage presents symptoms of a kind different from those of ordinary melancholia,

and constitutes a connecting link, as it were, between the symptoms of an agitated melancholiac

and those of a lunatic with fixed delusions. Some of the patients present exaggerated, others

diminished, self-esteem, and not rarely does the developing delirium assume an expansive tinge.
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severe form of melancholia, in which the patient passes the time in a con-

dition of partial or even complete stupor, seeniingly motionless and emotion-

less. In extreme cases the mental condition can scarcely be distinguished

from that of primary dementia : the cerebral power seems to he completely

abolished. The careful observer can, however, usually distinguish this state

from that of primary dementia by noticing an occasional anxious look, a wrink-

ling of the forehead or other muscular contraction, which shows that the indi-

vidual has still some power of thought or perception. The two states are also

separated by the fact that the melancholiac after recovery has some memory
of events which have happened during this condition of stupor.

In melancholia with stupor mild muscular contractures, and esjiecially

marked rigidity of the muscles, are common. In some cases there is distinct

catalepsy. Sensation may be normal, but there may be either anaesthesia or

hyperesthesia. The quick, small pulse, the dry, harsh skin, the aged expression

of the face, the slow superficial respiration, the subnormal temperature, the

general failing secretions (including menstruation), the loss of digestive power,

the tendency to emaciation,
—all these are but the evidences of the general

depression of the functions and of nutrition which is so marked in this form

of melancholia.

Melancholia Agitata is that variety in which there is great excite-

ment, the patient being continually on the move, rushing up and down,

lamenting loudly, wringing the hands, tearing the hair, destroying his clothes,

etc. The agitation may rise to the point of complete frenzy. The melan-

cholic frenzy differs from that of mania in being founded upon a state of

intense terror and fear.

Melancholia may pursue an acute, subacute, or chronic course. In even

the most acute cases many weeks are required for recovery, the subacute con-

tinuing many months, the chronic many years. The recovery is usually grad-

ual, but I have seen sudden recovery after sixteen years' illness. Remi&sions

are common. About 60 per cent, of the cases get well, the proportion being

much larger in the mild cases and much less in melancholia with stupor.

But all katatonics exhibit a peculiar pathos, either in the direction of declamatory gestures and

theatrical behavior or of an ecstatic religious exaltation. Frequently the patients wander about

imitating great actors or preachers, and often express a desire and take steps to become such

preachers and actors."

The hallucinations of katatonia are always depressive and accompanied by a melancholic

depression of spirits, which b said, however, never to be so painful as in melancholia. Severe

occipital headache and cataleptoid attacks are asserted to be characteristia The cataleptoid

condition is typical and extreme, the patient remaining for long periods corpse-like and immo-

bile. I have seen two cases which perhaps ought to be classed as katatonia. Whilst tmder

observation there was no headache and no period of excitement, but the cataleptoid condition

was very marked. For hours the patient would remain standing or sitting, perfectly immobile

in whatever position he might be placed. Certain forms of melancholia attonita (melan-

cholia agitata) resemble katatonic insanity, and the line of se^mration seems a very uncer-

tain one. Masturbation is alleged to be frequent in katatonia, and was markedly present in

one of my cases. It is, however, very common in all classes of mental weakness approaching
dementia.
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Death may take place from tuberculosis, colliquative diarrhoea, or other compli-

cations, and a small percentage of the cases end in terminal dementia.

Treatment.—In the treatment of melancholia the first indication is to

obtain, as far as possible, bodily and mental rest. Arguing with the person,

attempting to convince him of the wisdom of overcoming his feelings and

delusions, are usually worse than useless : the attempt should be to divert his

thoughts to other objects. When they can be carried out without too much

friction, rest in bed, with massage, electricity, and the other concomitants of

the so-called "rest-cure" are important. The second indication is the main-

tenance of the bodily power by means of properly regulated tonics and as

nutritious a diet as can be obtained. In many cases forced feeding is essen-

tial. The third indication is the cure as rapidly as may be of any existing

disease, since melancholia may originate in or be kept up by gastro-intes-

tinal catarrh, haemorrhoids, or other abdominal disease. The fourth indi-

cation is to subdue nervous excitement, and to procure sleep by the use of

carefully-selected narcotics. If there be much excitement during the day,

hydrobromate of hyoscine, in doses of the one-eightieth to the one-hun-

dred-and-twentieth of a grain, at eight to twelve hours' interval, often acts

most happily. At night chloral may be used with much certainty of action,

but I think its continued use is more detrimental than that of sulphonal or

even of opium. In some cases of melancholia the use of opium in the form

of the extract, at regular intervals of six to eight hours, acts most happily.

Prolonged warm baths, or, better still, hot packs, are from time to time of

great service in quieting agitation and producing sleep. Beer or other alco-

holic drinks may sometimes be given with advantage as narcotic stimulants,

but the moral danger of their use must not be forgotten. In all cases of

melancholia great watchfulness against sudden destructive suicidal or homi-

cidal outbreaks is essential, as it is impossible to foretell with absolute cer-

tainty even in mild melancholia what will happen in the next few hours.

Mania.

Definition.—A mental condition in which there is great emotional exalta-

tion dominating the individual, and accompanied with a greater or less degree

of mental aberration.

Acute mania is sometimes developed with great suddenness
;
more often it

is preceded by a prodromic stage of emotional depression. The depressive

stage may last from a few days to three months. There is often a sense of

lassitude, with inability or disinclination to work, a lack of the usual power
of fixing the attention, depression of spirits, and a feeling of unrest which

causes the subject to worry perpetually about himself; the bowels are costive,

the appetite is poor, and dyspeptic symptoms are often troublesome. The

resemblance of this condition to a mild melancholia is so close that it is fre-

quently spoken of as the melancholic stage of mania. Usually, after a time,

the subject gradually returns to his normal state, except perhaps that his per-

ceptions are abnormally quick and that he is abnormally happy or even gay.



568 MENTAL DISEASES.

Rapidly now the emotional excitement rises, delusions and hallucinations

apj>ear, and the maniacal stage is reached. When the affection as at its

height its victim raves incessantly, shouting out a perj^etual stream of inco-

herent threatenings, revilings, obscenities, and blasphemies. AV^ith a pro-

digious and untiring strength he rushes about his apartment, struggles with

his attendants or his mechanical restraints, tears into shreds whatever clothing

he can lay his hands upon, destroys all about him that is breakable, smears

his excrement over his person and surroundings, and so passes whole days and

nights in unceasing fury. The insomnia is almost complete, and if for brief

intervals sleep comes it is filled with dreams and is broken and fitful. The

hallucinations and unsystematized delusions are constantly changing. There

is usually great sexual excitement, as shown by satyriasis or nymphomania.
There is often a marked blunting of sensation, so that the maniac does not feel

the wounds he inflicts upon himself in his blind fury. A remarkable feature

is the tirelessneas : it seems as though no continuance of effort could produce

exhaustion. The appetite is usually excellent, the digestion remarkably

j)owerful, the general muscular tone is increased, co-ordination and quickness

of movement are remarkable. In spite, however,' of the apparent jjerfection

of health, and in spite of the taking of enormous quantities of ftxxl, the bodily

weight almost invariably falls progressively.

In most cases of acute mania periods of excitement alternate with |>eriods

of comparative calm. The usual duration of the disease is from three to six

months, although recovery may occur in a few days or be postponed for over

a year. Death may take place from exhaustion, or the mental aberration may

pass into chronic mania or into a condition of slight mental impairment.

Complete recovery takes place in about 70 per cent, of the patients.

In very many cases of acute mania the symptoms are milder, but of simi-

lar character to those just detailed. Restless, licentious, blasphemous, incohe-

refat, obswne, the maniac lacks the fury of the previous picture, or, occupied

by his own hallucinations and delusions, he may be rapt in a delirium of

enjoyment. In a still milder form acute mania shows itself in incoherence,

irrationality, restlessness, evidences of hallucinations and delusions, with

market! insomnia, and total loss of modesty and of care for or notice of

the usual relations of life.*

' The so-called "transitory frenzy" is defined bv Spitzka as "a condition of impaired con-

scionsncss chanicterized by either an intense maniacal frenzy or a confused hallucinatory delir-

ium, whose duration does not exceed the i>eriod of a day or two." In its symptoms it resembles

a verj" violent acute mania, excepting in that its duration is but a few hours, and that afterward

the patient has no remembrance of what took place during the attack. It scarcely differs symp-

tomatically from the maniacal fury which sometimes replaces the epileptic convulsion, except-

ing in that it does not recur. It is well known that an epileptiform convulsion may occur only

once, and yet exactly resemble the convulsion due to idiopathic epilepsy. The relation between

transitory mania and epileptic mania seems, in fact, to he the same as that which exists between

an isolated epileptiform convulsion and a convulsion which forms one of a true epileptic series.

The imjwrtance of this subject lies chiefly in its medico-legal relations. TIuls, in a case

reiK)rte<l by Dr. Theo. Diller (Alienist and Xeurologist^ 1892) the patient killed his own mother

whilst in a paroxysm of transitory fury which developed during convalescence from infuenta.
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In the mildest possible form of this disease—hypomania—the hallucinations

may be wanting, and the mania reveal itself only in a change of character, a

peculiar egotistic hilarity, perpetual extravagances, restlessness, increased sex-

ual appetite with lessened control of the will-power, leading to great sexual

excesses and a tendency to brutal violence. The diagnosis in these cases is

often very difficult, and can be made only by noticing the complete alteration

in the life, disposition, and mental, moral, and physical habits of the individ-

ual. Indeed, I believe that precisely as does melancholia
(*.

e. depressive emo-

tional condition) so also does mania
{i.

e. exalted emotional condition) grade

insensibly by rare cases into the normal condition, and that there are states in

which the will still exerts its control, although the mental and moral attributes

are so altered that the man is not his natural self. Every one has his hours

and sometimes days of exaltation, as well as his hours and days of depression,

and exactly when or how far the mood triumphs over the individual who

shall say?
Chronic Mania may develop as the result of an acute mania, or may

come gradually without a preceding stage of violence. It is a condition of

general mental aberration characterized by the presence of varying or non-

systematized delusions and by a condition of exalted emotional excitement.

In most cases the chronic maniac, although more or less disturbed intellect-

ually all the time, suffers from irregular exacerbations, in which the condition

of excitement may become extreme and the symptoms rise in severity until

they resemble those of an original acute mania. During these paroxysms,

and often indeed in the intermissions, there are incoherence of speech, lack of

power of association of ideas, delusions, often increased activity of the per-

ceptive faculties, with hallucinations and mental and physical excitement.

The symptoms of chronic mania are similar to those of acute mania, but are

less severe in type. They are also modified by the progressive failure in the

intellectual power as the patient drifts toward dementia. The hallucinations

and delusions are unfixed, constantly changing, are not systematized, usually

are conformed to the emotional excitement of the patient, or, if they should

take for the moment a depressive or disagreeable form, do not affect the mood

of the individual. They may be concerning any conceivable person, thing, or

place, or may take forms not reached by the most vivid imagination in its

sane moments. The moral sense is completely altered or abolished : those to

whom the individual had previously been attached become objects of hate
;

modesty there is none, the patient revelling in obscene si>eech and immodest

gestures, and often suffering from sexual fury. Like acute mania, chronic

mania varies greatly in its intensity ; indeed, the mild form of mania known

as hypomania is especially apt to pursue a slow course. Chronic mania not

rarely changes into chronic melancholia : whether primary or secondary, it is

of long duration. Occasionally recovered from, it usually terminates in from

two to five years in dementia.

In this case the relations of the patient to his mother were such that no prosecution was entered

upon, indeed, rather strangely, no coroner's inquest seems to have been held.
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OONFUSIONAL INSANITY.

Deflnition.-^An acute insanity prcxluced by nervous shock or exhausting

disease, without distinct constant emotional depression or exaltation, with

marked abatement of mental power (ranging from a mild mental confusion to

complete imbecility), often, but not invariably, accompanied by hallucinations

and great mental excitement; with loss of physical power, usually disturb-

ances of temperature ;
the whole commonly ending in complete recovery.

Synonyms.—Primary curable dementia
; Stuporous insanity ; Stupiditat ;

Delusional stupor ;
Mania hallucinatoria

;
Wahnsinn

; Surgical insanity; Puer-

peral mania
;
Post-febrile insanity ;

Mania following typhoid and other acute

fevers.

Etiology.—Almost all writers on insanity recognize that a violent sudden

emotional strain may produce great mental disturbance, and even complete loss

of mental power. I have seen the chagrin and worry of having cashed a large

forged check produce in a bank-cashier a typical confusional insanity. Various

acute diseases are occasionally followed by insanity. The reasons for believing
that these insanities following acute disease are of similar character are, first:

Though the cases vary very much in their details, the general scope of the symp-
toms and the general course of the disorder are identical. There is always
mental confusion, a mixture of excitement and failure of mental jx)wer ;

and

the cases nearly always end in complete recovery if free from organic disease.

Second : The belief that the insanity has a specific relation to the disease or to

the surgical operation which it has followed necessitates the acknowledgment of

a dozen or more acute insanities connected with sjiecific diseases. Thus, I have

seen the insanity after ovariotomy, perineorrhaphy, removal of the breast for

cancer, and various other surgical operations ;
also after rheumatism, typhoid

fever, diphtheria, epidemic influenza, and various other acute diseases. All

these affections have one influence in common— i. e. they all tend to exhaust

or impair the nutrition of the nerve-centres
;
and it is known that impairment

of the nutrition of the centres by lack of food, combined with anxiety, is

capable of causing symptoms similar to those which are present in insan-

ities developed after disease.

Symptomatolog-y.—In various chronic diseases attended with great bodily
and mental exhaustion the brain-tissue gradually passes into a condition of per-

verted and exhausted nutrition similar to that of confusional insanity. Prob-

ably most of us have seen in long-drawn-out cases of consumption such a

gradual impairment of the mental faculties, associated with a superactivity

of tiie imagination, as to render the unfortunate individual a distress to himself

and to his friends. As the disease progresses the mental disorder goes farther,

and especially during the night the patient l>ecomes delirious.

Almost every history, of shipwreck, followed by long exposure and starva-

tion, affords a recital of failing mental power, accompanied by increasing

activity of the imagination, until desire and thought-pictures give rise to

hallucinations which are at first recognized by the sufferer to be false, but at
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last become to him living realities, luring him to leap overboard into what

seems to him a land of plenty, but is in truth a watery abyss of death.

In times of famine or amongst the very poor of certain parts of Europe
habitual privation occasionally produces a series of symptoms in which the

delirium is subordinate to the complete mental failure, and that form of con-

fusional insanity known as primary curable dementia results (Stupiditdt
—

Kraft-Ebing)
—a condition which, it must be remembered, may also be caused

by sudden shock, and which grades through a series of cases into the second

variety of confusional insanity.

In extreme cases representing the so-called primary curable dementia there

is almost complete paralysis of the mental function, with a loss of nerve-tone in

every portion of the body, so that the patient continues in a condition of more

or less profound stupor or stupidity, wi^h shifting kaleidoscopic anomalies of

motor and vaso-motor innervation, and perhaps at times of delirium or of

hallucinations. The muscular strength is markedly reduced
;
the pulse feeble

and small, usually quick, and greatly increased by voluntary effort or even by
active passive movements

;
oedematous swellings are frequent, and shift from

part to part with remarkable inconstancy, but when, as in many cases, the

patient for hours at a time holds the position of standing or sitting in which

he has been placed, the oedematous swelling of the lower portions of the body
shows the excessive vaso-motor weakness. The pupils are usually somewhat

dilated and react feebly and slowly. The cutaneous reflexes are lessened, the

sensibilities diminished or perhaps almost altogether lost. The tremors of

excessive weakness are sometimes present, and there is a condition of partial

catalepsy. The bodily temperature is usually subnormal, and in spite of the

most careful and even forced feeding the bodily weight sinks. An almost

constant phenomenon is an enormous increase of the phosphates in the urine.

In the worst cases, without thought and without perception, speechless and

motionless, reacting scarcely at all to any external stimuli, with even the vege-
tative life reduced to tlie lowest ebb, the unfortunate victim of the disease still

continues the automatic life.

In the second form of confusional insanity {hallucinatory insanity) the mental

symptoms may seem to be contradictory, since many of them are those which are

commonly believed to be the outcome of paralysis of cerebral functions, and

others are such as are sometimes thought to be evidence of excited, though per-

verted, cerebral activity. In the first group belongs that depression of conscious-

ness which in the mildest forms may he shown only by a peculiar quietude and

by apathy, but which in varying degrees of greater severity manifests itself by a

stupor which ever grows as the disease becomes more severe in intensity, until it

deepens into a complete, persistent loss of consciousness. Another outcome of

cerebral wea,kness is the peculiar mental confusion which is the most character-

istic manifestation of the disease. It may reveal itself chiefly in the inability of

the patient to talk coherently and persistently
—words dropping out of the sen-

tence or being uttered imperfectly, because the mind is unable to get the right

word
;
ideas changing in the middle of a sentence, because the power of confin-
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ing the attention to one consecutive line of thought is lost—so that the attempt

at conversation on the part of the patient results in a jumble of half sentences,

clauses, and words hopelessly intermixed one with another. Even, however,

in mild cases of disease the mental confusion usually manifests itself, not

merely in the inability of the patient to hold a connected conversation, but in

his want of power to appreciate persons and things about him. In the more

extreme instances no objects or faces are recognized, and even in the very mild

forms of the disorder the patient may recognize some of his friends, yet be

unable to place himself, insisting that he is away from home, and pathetically

begging to be taken to his own house. Clinical experience has shown that

during the acute stage of a fever an inability to recognize familiar objects, and

a confused, repeated request to be taken home, are of the most serious prog-

nostic import : it is, however, in the disease now under discussion of no such

moment.

The confusion of the patient is not altogether the outcome of pure mental

weakness, but is usually in part due to the extraordinarily numerous and vivid

hallucinations which aifect all the senses, and compete for recognition by the

consciousness with impulses which really originate in external objects. The

weakened judgment is unable to distinguish between the contending claims of

subjective and objective sensations, so that realities and imaginations are inter-

mingled in a hopeless chaos
; moreover, the memory is pronouncedly affected

and old forms and familiar sights are forgotten, and the connection of external

objects with the past is, for the time being, severed.

A peculiar delusion, that I have so repeatedly seen in these cases as to

think it is somewhat characteristic, is that another j^erson or persons are in

bed with the patient.

The delirium is commonly mild and lacking in aggressiveness, but it may
take on a very active form, or the patient may be habitually quiet, but subject

to paroxysms of fury resembling those of acute mania. In these outbreaks

the patient may be violently erotic
; indeed, any form of mania may be coun-

terfeited. More commonly, however, underlying even the aggressiveness and

violence there is a foundation of fear which often resembles that of delirium

tremens, and when with this condition of fear there is associated distinct treni-

ulousness, the likeness to delirium tremens is very pronounced ; indeed, I

believe that delirium tremens should be considered a form or variety of con- .

fusional insanity.

The physical condition and symptoms in this form of confusional insanity

are similar in nature to, but usually less pronounced than, those of so-called

primary dementia. Ijittle attention has been paid by writere to the bodily

temperature, and unfortunately I have seen the disease almost exclusively in

consultation, under circumstances which too often have rendered temperature-

sheets unattainable. It is certain, however, that the temperature varies in dif-

ferent cases. It may he normal, but in severe cases there is usually either an

habitually low temperature or a marked tendency to paroxysms of subnormal

temperature. On the other hand, there may be a very distinct febrile reaction.
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This I have especially seen in puerperal cases. When fever exists at all, the

swing of the therraometrical mercury is remarkable for its irregularity and its

extent, and a very high temperature is- often followed by a sudden and marked

fall below the norm. In order to show the peculiarities of temperature the

following reproduction of the chart of a case of the puerperal form of the disease

is appended :

Fig. 44.

<{ «6 ar «8 29 JO 31 I » 3
' '

S ' ' * » 10 IJ
'

12

The figures at the bottom represent the days of the month, beginning June 21st.

Diagnosis.—Very rarely ought there to be any trouble in recognizing

the true nature of confusional insanity. The history of the attack, the know-

ledge that the outbreak has been preceded by an exhausting disease, trauma-

tism, or emotion, the failure of bodily nutrition and of general nerve-force,

the lack of dominant emotional excitement, the stupor, the peculiar mental

confusion, the kaleidoscopic character of the hallucinations,
—all these make

diagnosis easy.

Prognosis.—The prognosis in confusional insanity is favorable. Krafft-

Ebing states that 70 per cent, of his cases have recovered, and in my own

experience, even when the mental confusion has amounted to complete and

absolute imbecility, complete recovery has almost invariably occurred, pro-

vided that there have been no pre-existing organic bodily lesions, such as un-

sound kidneys or degenerated arteries. Death may, however, occur in com-

plicated cases. If the mental recovery be not complete, the result is lack of

mental power, but never a reasoning insanity, never a state resembling that of

paranoia.

It must be remembered, however, that an emotional shock may produce an

absolute, permanent overthrow of the intellectual faculties. Thus, Bucknill

and Tuke record a case in which a young lady of refinement and education

was assaulted and raped by a band of ruffians, and became at once a speechless

idiot for life. In a second case a young lady, having by mistake fatally

poisoned her father, from the time of his death " was lost to all knowledge or

notice of persons and occurrences around : food she never took except when it

was placed upon her tongue; the only sound which escaped her lips was a faint

yes or no."

Treatment.—Usually the first question to be settled in the treatment of

confusional insanity is as to whether the patient shall be sent to an asylum or

kept at home. The proper answer to this depends absolutely upon the pecuni-

ary circumstances of the sick person. If there be abundant means to provide

a sufficiency of trained nurses, it is much better to keep the patient in his own
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house. Nothing can be done in an asyhim that cannot be as well done at home,
and as the person returns to mental health the sliock and depression of finding
himself within the walls of an insane asylum may greatly retard or prevent
convalescence. If, however, the j^ecuniary means be restricted, it is essential,

in severe oases, to employ asylum treatment. Unless there can be an abundance
of thoroughly trained nurses there is little chance that the patient will be prop-

erly fed and cared for, and the feeding is of the greatest importance. The

appetite is usually nil, but the powers of digestion are commonly much better

than they seem, so that forced feeding is well borne. Again, not rarely the

patient refuses food either in part or altogether, and then artificial feeding must
be resorted to, which, of course, requires skilled attendants. In all cases the

administering of nutritious and even rich food at short intervals, in as large

quantities as the stomach will tolerate, should form the basis of treatment. In

a most severe case a patient of my own took daily for weeks sixteen raw eggs
in six pints of milk, with most happy results. Usually it is necessary to give
the food in liquid form.

A point to which I think sufficient attention is not given is the maintenance

of the bodily warmth of the patient : by overheated rooms, by hot-water beds

or bags of hot water, and by the warmest clothing obtainable every effort should

be made when the temperature is subnormal to restore it. An alarming, if not

fatal, fall of temperature is liable to occur suddenly and unaccountably, and to

be overlooked till the patient passes into a collapse which may be hopeless.

The nurses ought, therefore, to be instructed to continually watch the tem-

perature of the patient, and in the absence of a physician to institute the

proper means for heating the body whenever the bodily heat falls below

97° F.

Rest, massage, and exercise are three hygienic measures which must be care-

fully applied in every case. Their use is, of course, directed against the physical
side of the disorder, and they are to be employed precisely as they would be in

similar bodily conditions without distinct disturbance of the mental functions.

It must be remembered that the underlying bodily condition is one of exhaus-

tion, so that rest rather than exercise is needed. In bad cases the rest must at

first be absolute, and it sometimes happens that the exhaustion is too extreme

even for the use of massage. Later in the treatment massage and electrical

stimulants are often of very great service. It sometimes happens, especially

in severe cases, that aft«r a time the bodily strength increases without a cor-

responding growth in mental power : under such circumstances I have found

a removal from the home surroundings to the seashore, mountains, or other

j)laces of resort, combined with the encouragement of out-door exercise of a

not too severe type, to be followed by the happiest results.

Drugs are to be employed with a twofold object : First, and chiefly, to

increase the nutrition of the nerve-centres and general tissues of the body :

for this purpose iron combined with bitter tt)nics, administered in small or

large quantities according to the individual character of the case, strychnine

given in ascending doses to the limit of physical tolerance, and phosphorus
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continuously exhibited in such small doses (y^ to ^i-^ of a grain) as not to

disturb digestion, I have found to be of great service. Second, to obtain sleep

when there is wakefulness or to quiet delirious excitement. Here the bromides

naturally suggest themselves, and they are often used in very large quantities :

it should be remembered, however, that the bromides are powerful depressants,

not merely to the functional, but also to the nutritive, activity of the nerve-

cells
;
and I am sure that I have seen very distinct injury done by their free

use in confusional insanity. In an individual case the selection of a hypnotic
or quietant is to be based chiefly upon the results of trial. In some instances

opium seems to act favorably ;
more commonly hyoscine is of advantage.

Chloral and sulphonal ought certainly to be tried on occasion. As a calmative

the hot-pack is often very serviceable, and I have seen a very active delirium

apparently greatly benefited by free blistering of the scalp.

Terminal Dementia.

Almost any form of active insanity may be followed by a long-continued
condition in which the mind is so far lost that even the distinctive character-

istics of the original insanity have more or less completely disappeared. This

state is the so-called secondary or terminal dementia. The completeness of

the mental ruin varies : in some oases, apathetic, mindless, without thought or

emotion, the individual lives on, a mute, almost motionless, vegetating autom-

aton
;

in other instances, restless, full of obtrusive or destructive activity,

noisy, with incoherent talk, the dement, although overflowing with animal

spirits, and perhaps also possessed by a peculiar aggressive egotism, is useless

for any purpose
—mayhap is almost uncontrollable and very troublesome.

Sometimes the mental condition is simply that of a weak-mindedness, and the

harmless imbecile seems like an overgrown child. No medical, hygienic, or

moral treatment can in these cases avail anything to restore the lost mental

power, and the only thing to do is to take care of the individual. Not rarely

a little intellectual power remains
;
and if with this there be docility, the

dement may be usefully employed about a farm, in the wards of a hospital, or

in other situations in which he can be carefully watched over and constantly

directed and taken care of.

Neuropathic Insanity.

Etymologically, the term "
neuropathy

" means disease of the nervous sys-

tem. By modern neurologists, however, the term is commonly used in a

more restricted sense, and especially as the basis of the adjective
" neuro-

pathic," to designate the condition in which abnormal symptoms are produced

by an original and acquired vicious development or failure of development of

the nervous centres.

Insanities, nervous diseases, drunkenness, syphilis, alcoholism, excessiv^e

poverty and lack of the necessities of life,
—these and other similar active

causes in the parent lead to degradation in the offspring ;
whilst onanism,

taught perhaps even in infancy ;
the overcrowding, the under-feeding, and the
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multitudinous ills whioli come to the young life born in the midst of extreme

poverty ;
various injuries in early life

;
acute and chronic diseases setting in

before the nervous system has unfolded itself,
—these and a thousand other

similar possible ills frequently cause in the unfortunate children of the human

race a nervous system which for ever dooms its victim to an unhappy pecu-

liarity amongst his fellows. Once engendered, the neuropathic constitution

magnifies itself through generations, and so root-stocks appear from which

spring criminals, lunatics, and a multitude of other beings concerning whom
the world wonders whether they should be considered sane or insane. In

very truth, there is no line, at least none that can be drawn by the finite

mind. The offspring of such parentage may perform all the duties of life,

but his mental organization lacks something or has sufferetl some twist.

Perverse, drifting almost of nece&sity into criminal acts, eccentric, such unfor-

tunates are a long series of human atoms whose faulty brain-organization sepa-

rates them from their more fortunate fellows. When this separation is sufficiently

wide, when the mental organization is so bad that every one can perceive that

the man is the victim of his own imperfectly-developed brain, he is said to be

insane. But when the unfortunate individual is a little more like the normal

human being, he is looked upon simply as eccentric, perverse, or wicked, and,

unloved and unpitied, drifts through life, sometimes to poverty, sometimes to

the hospital, sometimes to the jail, and, it may be, to the hangman's scaffold.

Sanity, insanity, criminality, power over self, free will, mental attributes,
—

these and similar terms are household words with all of us, but no man knows

whence they come or what they are, or how far the individual is master of

himself or is driven by the hand of fate as represented in the physical con-

formation of the nerve-cells and fibres of his brain.

• As has already been insisted upon, insanity is not a disease or a distinct

entity. Necessity for an arbitrary line between sanity and insanity is not of

scientific but of legal origin, and when the medical expert affirms that he is

unable to measure out accurately the exact degree of human responsibility, he

simply acknowledges that he himself is a finite being and that the problems of

life baffle his utmost thought. It has been reserved forjudges upon the bench

and lawyers at the bar to arrogate to themselves the attribute of infinity ;

whilst ministers of the gospel but too often teach that the last and liighest

revelation of a merciful God is that this poor, broken humanity, helj)less so

often in the iron grip of its own perverse nature, shall be punished by flames

eternal.

In olxKlience to some mysterious law of nature the neuropathic victim may
be j>ossessed of very high intellectual jwwer, there being, indeed, a close rela-

tion between mental aberration and that power of original creative thought to

which we give the name of genius. This has been denied by no less a physi-

ologist than Claude Bernard, who lays stress upon the fact that genius is not

heritable, whilst madness is. This is, however, no proof of the absence of

relations between the two. Genius is not madness, but simply a |K>ssible off-

siioot from a stock of mad ancestry. Genius may exist, as in Goethe, com-
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bined with the highest of reasoning powers, but perliaps more usually it is

associated with mental and physical qualities which are but too plainly the

outcome of defective or peculiar mental organization.

It cannot be a mere accident that so large a proportion of those whom the

world speaks of as " children of genius
" have had an intellectual life spent

upon the border-land of insanity, or a moral history setting them apart from

the normal human being and showing but too clearly the traces of their ances-

try. Space is wanting to do more than call attention to the monomania of

John Bunyan, whose immortal dream was no doubt to himself often more

than a dream
;
to the overweening egotism of Byron ;

to the agonies of mental

depression which overshadowed the life of Cowper ;
to the hereditary madness

which led to orgies of insane cruelty in so many of the world's ablest despots,

whether among the more ancient Romans or in the more recent Russian dynas-

ties of Rurik and of the Romanoffs
;
to the hallucinations which caused Swe-

denborg to affirm that the hand of Christ "squeezed my hand hard," and

Luther to declare that the devil came into his cell, stamped through his

cloister, and drove him from his bed
;
to the glorious visions which inspired

Joan d'Arc with a faith almost divine and an energy irresistible; to the

direct communications with God which enabled the son of Abdallah to link

together millions in a confederacy of religious belief against which Chris-

tianity has beaten as yet in vain. Edgar Poe, Heine, Munger, Baudelaire,

Gerard de Nerval, Maupa&sant, Swift, Pascal,
—these and many other examples

might be cited as showing how close genius is to the mind diseased
;
but need of

brevity forbids. I cannot, however, forbear mentioning at somewhat greater

length the immortal Victor Hugo, whose uncle died insane, whose brother

Charles (perhaps more talented than himself) entered for life the madhouse

before twenty years of age, whose daughter is insane, and of whom the Lon-

don Medical Times is not far wrong in affirming that some of his finest pro-

ductions are those indelibly stamped with madneas. A remarkable fact in the

mental history of this greatest of poets was that along with his extraordinary

imagination there was a shrewdness almost as great. No banker could have

more carefully managed his fortune—no politician could have more tenderly

nursed his popularity. He who had amassed over a million of dollars died

the idol of a communistic democracy
—he who had played at fast and loose

with all political parties was buried amidst a tumult of universal sorrow.

Already in the mildest forms of neuropathic brain-weakness the cases

arrange themselves into two groups. In the one the disordered enervation

shows itself especially in the realm of intellectual action
;

in the other the

morbid or ill-developed nervous system betrays itself in the sphere of morals.

In the first group belong chiefly those who are known in the community as

" harmless crjmks," whilst the second group is made up chiefly of the so-called

" criminal classes." Of course in the actual life every grade exists between

the man whose eccentricities show themselves perhaps in the extreme piety

as well as in the disordered intellection, and the man M'hose eccentricity is in

the sphere of moral character.

Vol. I.—37
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In common with most alienists I believe that there are neuropathic subjects

who should be considered to have passed over the boundarv-line of insanity,

although they have no actual delusions. I am fully jH^i-suaded that some of

these subjects are actually imaccountable beings, who are the sport of their

own morbid nervous organizations. Probably in all such cases both the

moral and the intellectual character is affected, but in some subjects the |>er-

turbation is most obvious in the moral, in others in the intellectual, sphere ;

consequently, these cases of insanity are divided by some of the best alienists

into reasoning insanity {folie raisonnante) and moral insanity.

Sometimes in recLsoning insanity emotional exaltation exists, when the cases

are spoken of as being maniacal
;

in other subjects the depressing emotions

are dominant and the individual is melancholic. Reasoning insanity includes

those cases in which, perhaps along with high intellectual endowments, there

€xist imperative conceptions or morbid impulses of such power as to dominate

the life of the patient. (See page 539.)

As has already been shown, the morbid impulse is very closely related to,

indeed, often springs from, the imperative conception, whilst the imperative

conception has the closest of relations with delusions. The sequence of cases

in nature from eccentricity to reasoning insanity without delusions, and from

reasoning insanity without delusions to paranoia with delusions, is unbroken.

A very curious form of reasoning insanity is folie du doute, or doubting insan-

ity, in which the patient is entirely without confidence in the mtegrity and

reliability of his own mental processes. This mental condition may be looked

upon as an exaggeration of self-distrust, and when it is complete leads to

insanity of conduct. Thus, a patient said to me,
" Two and two make four

;

so my intellect tells me, but how do I know that my intellect is in its conclu-

sion right?"
" I change my baby's diaper at night ;

a moment later I remem-

ber doing it, but how do I know that my memory is correct or that the feeling

of dryness which my hand gives me is true?" And so the unfortunate woman
and the almost equally unfortunate baby spend hours in the processes of uncov-

ering and being uncovered.

Moral lunatics are those who are not only devoid of all conscience, but

actually are driven by their natures to what seem to others horrible crimes.

Thus, in the case reported in the Ameiican Jownal of Insanity the lust for

blood and the sight of suffering were only satisfied with torture and murder.

This man was a moral imbecile driven by a furious impulse to torture and

kill : to tie up horses in the woods and gradually whittle them to death, to

mutilate living cats, to torture chickens, to break the legs and tear to pieces,

whilst living, small birds, were his greatest pleasure ;
but the very heaven of

his joy was reached by assaulting, torturing, killing human beings. When
twelve years old ho tt>ok his toddling brother into the w{x>ds and nearly

flogged him to death. He attempted to strangle a younger brother and to

smother his infant sister
; had stabbed various people, essayed to suffocate

a harmless imbecile, and to choke another inmate of the asylum, and com-
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mitted at least two criminal assaults on women, the last during an escape from

the asylum.
Lack of space, however, forbids further consideration here of these strange

insanities, and the curious reader is referred to larger treatises on the subject.

Amongst the moral insanities must be classed the various sexual perver-

sions. Without doubt, vice may gradually lead a man on to all the besti-

alities of sodomy, but there are certainly individuals who are born with a

perverted sexual sense which leads them to enjoy from the earliest puberty

only the embraces of their own sex. Such men often, but not always, have

feminine voices and feminine ways, mincing as they go, dressing in private in

women's clothes, aifecting all the airs and ways of the silly type of woman-

hood. I have examined in prison such men, whose statements that they did

not masturbate were confirmed after careful watching and long study by an

experienced prison surgeon. They affirmed that from earliest puberty women

had been to them objects of aversion, and on the rare occasions when, under

stress of circumstances, intercourse had taken place, no pleasurable orgasm had

accompanied emission
;
but of man they spoke w-ith rapture, and their eyes

would glisten with lustful excitement at the mere sight of a handsome, well-

formed man.

Prognosis and Treatment.—In all cases of neuropathic insanity the

prognosis is very grave in regard to the mental condition, but very favorable

in regard to life : the insanity being founded upon original or acquired neur-

opathy, remission is the most that can be hoped for.

It is also evident that there can be no specific treatment. The object of

the practitioner is, by moral and physical hygiene, to give robustness to the

nervous system, and by means of narcotics, very carefully and sparingly used,

to subdue nervous excitement when it shall rise too high. In the majority of

cases the victim of an insane neuropathy enjoys life, on the whole, better

within a well-regulated asylum ;
and in a large proportion of cases it is only

possible to protect society from the lunatic and the lunatic from himself by

sequestration.

When, in the neuropathic subject, delusions appear, the case is absolutely

and undisputably one of insanity, so that, whatever may be our opinion in

regard to the propriety of acknowledging the forms of insanity just spoken

of, all must agree that paranoia, or neuropathic insanity with a more or less

uniform mental state, and periodical insanity, or neuropathic insanity with

periodical alterations of the mental condition, represent true insanities.

Paranoia.

Definition.—Insanity dependent upon original neurotic vices accompanied

by more or less distinctly systematized delusions, persistent, and without cycli-

cal ohanges.

Etiology.—In the great majority of cases of paranoia there is a distinct

hereditary neuropathy, but in a small proportion of the cases the constitutional
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neurosis can be traced to drunkenness or other vice in the parents, or to injury

or disease occurring during early childhood.

Sjmiptoinatologry.—Paranoia usually develops slowly, blossoming out

of a character which has, from the very beginning of life, shown clearly the

tendency to neuropathic madness. In rare cases the symptoms of insanity are

developed suddenly in an acute maniacal or delirious attack. The delusions

of paranoia are very frequently, but not always, accompanied by or even

dependent upon hallucinations, which are said to be most frequent in the

sphere of hearing, next in that of feeling, then in seeing, tasting, and

smelling.

The course of paranoia is essentially chronic, and it is doubtful whether

permanent positive cure can ever occur in a disease which is so intimately

connected with an original vice of nervous development. Nevertheless, inter-

missions are not rare, and may continue for months or even years. They
sometimes seem to be almost complete, but usually some evidences of mental

aberration are discoverable. After a shorter or longer time distinct insanity

recurs—not, however, in the form of a new attack so much as in that of a con-

tinuance of the old, the new attack being, as it were, knotted to the insane

life which has gone before it. In judging of any individual case as to the

present mental condition it must be remembered that the paranoiac not rarely

hides his delusions and simulates an intermission.

Exacerbation also occurs in paranoia, accompanied it may be with great

cerebral excitement, sleeplessness, and very pronounced psychical symptoms,
such as ecstasy, violent hallucinatory delirium, fierce mania, stuporous demen-

tia, etc. Again, some other form of insanity may develop during a paranoia ;

thus, dementia paralytica is probably more frequent in the victims of a con-

firmed neuropathy than in ordinary life, whilst alcoholic, hysterical, or

epileptic madness are comparatively infrequent.

Paranoia very rarely, if ever, ends in complete dementia, but rather in

a condition of psychical weakness and good-natured stupidity, through

which may be preserved a certain show of the artistic, professional, or

technical abilities originally possessed by the subject. Almost every large

asylum has in it such patients, to whom the asylum has become a beloved

home, and by whom much of the work of the institution is performed.

Paranoiacs may be divided into those cases in which the symptoms develop

about the period of puberty and those in which the active symptoms come on

later.

Early Paranoia.—The paranoia of pubescence, or hebephrenia, usually

occurs in children whose mental life has given evidences of abnormality very

early in life. According to Krafft-Ebing, in Europe such children are espe-

cially prone to believe themselves " Cinderellas for whom no fairy has awaited ;"

to become dissatisfied with their surroundings ;
to dream of higher positions in

society ;
to perceive in themselves unlikeness to their own family and a 4ike-

ness to some family of higher rank
;
and as the years go by to persuade them-

selves that they are the thing that they originally longed to be—namely, the
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neglected offspring of count or prince or other social dignitary. Probably,

owins: to the fact that the difference between social classes in America is

comparatively slight, this peculiar development of paranoia is with us rare.

More common is an obtrusive self-assertion, combined with a mawkish

sentimentality and sexual irregularities. Not rarely, at the time when the

character of the boy should develop into that of the man, an arrest in the

character seems to take place, and the silly egotism of adolescence becomes

the permament stamp of the degraded mentality.

The psychosis frequently commences with depression of spirits, which is,

however, usually not so absolute as in original melancholia, and is very often

associated 'with an almost hysterical desire for sympathy, obtrusiveness

replacing the peculiar reticence of true melancholia. Very often the mental

deterioration is rapid, and it may be so complete as to simulate a dementia.

Abnormalities of sexual life are almost universal. In the great majority of

cases the patients are inveterate and excessive masturbators, and especially in

women life is sometimes given up to a neurotic dream of love, which centres

about some person
—

usually of high rank—with whom the subject may not

even have acquaintance.

Late Paranoia.—Late paranoia develops after the completion of puberty,

and very frequently not until the fortieth or fiftieth year of life. Almost in-

variably, however, the subject of the disorder has been from early life eccen-

tric in thought and in action. In a large proportion of cases the disease

develops gradually, the delusions forming in the mind so slowly that it is

almost impossible to say when their seeds have germinated. On the other

hand, in some cases the first distinct mental aberration is a violent attack of

delirium which may simulate an acute mania. Again, a severe catarrhal

attack, a sudden uterine disorder, a pregnancy, a typhoid or other constitu-

tional fever, may be the abrupt starting-point for a paranoia which may

readily be mistaken for a confusional insanity.

The cases of paranoia differ very much in the nature of their delusions and

in their general symptoms, but for the purposes of discussion they may be

arranged in groups, it being remembered that these groups merge into one an-

other, and that sometimes the character of the individual case changes during

its course.

The most common form of paranoia is that attended with delusions of per-

secution. In the beginning the subject feels that the world is becoming hostile

to him, or suspicion attaches in his mind to a certain individual or individuals

as viewing him with distrust : as time goes by suspicion becomes more intense
;

a look, a whispered word, a momentary gesture, a sermon, are in his thought

proof of hostile intent. The manner becomes unquiet, whilst the face per-

chance puts on a hunted, anxious look. Little by little suspicion increases to

belief, and gradually or suddenly, as the case may be, the paranoiac knoivs that

he is the object of persecution, that attempts are being made by poison or in

other ways upon his life, that he is accused of crime and threatened by the

police, etc. In its delusions the mind often responds to its environment.
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Tliiis, in Europe the paranoiac frequently believes himself the object of

political persecution : in America private individuals rather than government
officials that oppress him.

Very frequently the delusions have a sexual tinge : the world is conspiring

against the man's sexual life or sexual power, or suspicion is directed against

the fidelity of the wife or on the part of the wife against the fidelity of the

husband. Usually, about the time when the delusions become fixed, halluci-

nations appear, and in a majority of cases they are chiefly or wholly confined

to the sense of hearing: voices of denunciation or reproach, of threatening, of

obscene allusions,
—these fill life with terror. Less common are hallucinations

of feeling : insects crawl over the surface, snakes inhabit the interior, unclean

embraces terrify the nights. Somewhat less frequent are hallucinations of

taste : especially in cases with delusions of poisoning, the food smacks of arsenic,

chloroform, etc. The sense of smell is sometimes implicated, but it is curious

how rarely, except in active delirium, optical delusions appear : to hear the

persecutor is most common, to see him is most rare.

In persecutory paranoia the emotional state is one of depression, but in

its depth and in its relations this depression differs entirely from that of true

melancholia. The victim of melancholia believes himself worthy of all his

sorrow—to himself acknowledges his guilt and is humiliated by remorse. The

paranoiac, depressed though he may be by his persecutions, knows that these

persecutions are undeserved and rebels against them. Again, except in periods

of excessive fury, the melancholic lunatic is not dangerous to others, whilst the

paranoiac is always an object of danger to his fellows : his impulse is to resist

persecution or to revenge himself for wrong, and so, in self-defence or driven

to fury by a sense of injustice, he assaults his fancied persecutor. The danger
is especially great when the paranoiac believes that his persecution originates

in one individual
; nevertheless, there is some danger when the persecution is

thought to be general, and at any time the upbraiding voice may, in the mind

of the paranoiac, attach itself to a passer-by.

Closely allied to the paranoia just described is that form of the disorder in

which the subject believes that his earthly possessions rather than himself are

attacked by mankind. At first quarrelsome and litigious only, little by little

this paranoiac, having spent his time in attempts at lawsuits, becomes when
these fail a violent denunciator of judges and judiciary systems, and finally,

posing to himself as a martyr or saint militant, fights society for his own rights,

or perhaps, taking a wider or more ambitious sweep, contends in every possible

way for the general rights of mankind. At large such paranoiacs may be

anarchist leaders; shut up in an asylum, they may be most troublesome by their

efforts for liberty through the law.

Of different tyjie is the religious paranoiac. Almost invariably this mad-

ness has blossomed out from an early character of excessive piety and religious

zeal, founded in a great majority of cases on a neurasthenic as well as neuro-

pathic constitution. In very early life setlentarv and retiring in habit, unwill-

ing and perchance unable to labor, careless of social duties, these subjects from
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the age of puberty give themselves up to religion and to onanism, for the rela-

tion between religious and sexual ecstasies is remarkable, and sexual perversions

are in these people very frequent. At last, when the nervous system has been

weakened by fasting, by sexual excess, by acute illness, or perchance without

apparent cause, the visions which constitute the pathognomonic symptoms of

the disorder appear, hallucinations of sight being in this form of paranoia

much more fre((uent than those of other senses. The religious paranoiac sees

the heavens open, the Virgin and the Son Himself smiling on him, or with

strange ecstatic joy looks out upon a procession of the blessed. Later, voices

of rapturous singing, of prophecy, or of commendation, it may be from God

Himself, add to the overpowering joy of the vision.

Egotism underlies alike the paranoiac hallucinations of persecution and of

ecstasy, but in the one case the ego is the persecuted of mankind, the other the

praised of Heaven. Often, however, the religious paranoiac has his depressed

moments, when the soul contends with devils for eternal salvation.

Allied to religious paranoia is erotic paranoia, in which the subject believes

himself to be in love and to be love<l by some person usually higher in polit-

ical, professional, and social life. Such a paranoiac may spend the day in

weaving to himself a romance of love and the night in erotic dreams. Hal-

lucinations of hearing seem in this form of paranoia much more frequent than

those of seeing.

Paranoia finally ends in a condition of mental enfeeblement, through which

may be preserved much of some peculiar talent or power ordinarily possessed.

Not rarely, before this stage is reached, the form of the paranoia changes.

Thus, by a gradual or by sudden transformation the persecuted paranoiac

becomes to himself the child of fortune, a person of high birth, an inheritor

perchance of a throne, whilst the erotic paranoiac, disappointed and repulsed,

saddens into a victim of undeserved persecution.

Diagnosis.—It may seem easy to determine the existence of an insanity

which is attended by delusions, but in the case of paranoiacs great difficulty

sometimes arises in deciding how far an opinion held should be classed as a

belief or how far as a delusion. This is particularly the case when the belief

or delusion is concerning some matter or matters which are incapable, from

their very nature, of positive demonstration. Thus, in the matters of relig-

ious belief every man who holds strongly to a certain faith might consider

every person who believes in a diflPerent faith to be insane. The history of

modern Spiritualism seems to offer an almost insoluble problem : are those

whom the mass of mankind believe to be the dupes of modern Spiritual-

ism, and who themselves believe that they habitually hold communion with

spirits, to be considered insane? And how far distant is their mental plane

from that of the woman who is convinced that Providence has, as the result

of her prayers, put back the ordinary course of nature, caused a cyclone to

cease, or put far from her an incurable affection?

In a case of which I had cognizance a successful administrator of affairs of

moment and detail upon the frontier of the United States said to a friend :
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*' My life in this frontier post, from its monotony, would be absolutely insup-

portable if it were not for my daily mail which I get from my dead friends.

I had a letter from your brother last week, and every morning I live in

expectation of receiving a letter from some deceased friend or relative." The
letters really came from a " medium "

in the Eastern United States. On
another occasion the gentleman said :

" There is one thing that gives me great

comfort, and that is that I am a descendant of the Virgin Mary." Some one

intimating a doubt of that genealogy, he continued :

" I know that I am a

descendant of the Virgin Mary, because I had a letter from her, and she savs

so
;
and she certainly ought to know." Most alienists, I think, would claim

that this man was a paranoiac, and yet how narrow is the space between hira

and the ordinary believer in Spiritualism !

The delusions of paranoiacs may, on the other hand, be so conformable to

what is seen in ordinary life that the recognition of their true nature becomes

very difficult. I was once met in the boudoir of a palatial mansion by a

handsome young woman, perfectly lady-like and self-restrained in her man-

ner, who, with much quiet show of modest reluctance, told me the story of

her having been infected with syphilis by her husband, and of the death of

their child through the hereditary disease. Thorough examination convinced

me that neither the woman nor the child had had syphilis. When I assured

my patient that she was not diseased, she expressed herself much relieved, but

was unrelenting toward her husband, whom she accused of all manner of in-

fidelities. At first I entirely believed the woman's story, but after a time it

became evident that her charges against her husband were imtrue, and that

she was a paranoiac with fixed sexual delusions. This woman's intellectual

powers were good, she held her place firmly in society, but a study of her past
revealed abundant traces of the ungovernable egotism which underlies much
of paranoia.

Periodical Insanity.

Definition.—A condition dependent upon original or acquired neuropathy,
in which attacks of insanity occur at regular or irregular intervals.

In .some women the attacks of periodic insanity have a tendency to recur

at the monthly epoch, hence the so-called menstrual insanity. Epileptic and

certain other diathetic in.sanities might well come under the heading of peri-

odical insanity, but for convenience' .sake have l^een treated of in other parts.

(See page 617.)

The cases of true periodical insanity are naturally arranged for study into

two classes : first, those in which the recurring attacks are of similar type ;

second, those in which the attacks vary in form.

In the first form of jwriodical insanity the earlier attacks may be so light as

to ap{)arently differ from those that follow, but when the paroxysms have once

been fully developed they maintain an extraordinary constancy, even as to the

details of .symptoms. The same imjK'rative concej)tions and impulses, the .same

delusions, hallucinations, and even the same language, ai-e rej>eated with an
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almost stereotyped regularity. During the intervals the patient may be

reasonable, capable of attending to business, and neither in conduct nor in

conversation give distinct evidences of his disease
;

but usually a peculiar

nervousness, a ready excitability, a persistent hysteria, or some other distinct

evidence of the neuropathic diathesis, can be made out, and, as the disease

advances, almost invariably there is a deterioration of character and of mind,

so that even during the intermission the individual is indiiferent, apathetic,

with blunted emotions and decreased mental energy, and yet, it may be, at the

same time more irascible.

The paroxysms of periodical insanity usually develop more abruptly than

do attacks of simple mania and melancholia, from which affections the fully-

developed periodical insanity may alsp usually be distinguished by the pres-

ence of pronounced imperative conceptions, of strong propensities or impulses,

accompanied by a peculiar perversion of the moral sense.

Mania penodiea may begin abruptly or may be ushered in by a very short

period of depression. The peculiarity of the mania is that the exaltation is

accompanied by a peculiar moral i^erversion which leads to what is sometimes

known as the delirium of action. In other words, the subject is driven by

impulses coming from within to perform various forms of impulsive criminal

acts—to steal
;
to expose the jjerson in public; to commit sexual crimes or to

enter upon an orgie of sexual excesses
;
to burn, to wander from place to place,

to commit murder, or to end the scene by suicide. Delusions are not common,
but hallucinations are more frequent. The mental disturbance is often accom-

panied by palpitation, rushes of blood to the head, cold extremities, disturb-

ances of secretion, myosis, mydriasis, nystagmus, insomnia, loss of appetite, or

other evidence that the whole nervous system takes part in the general process.

The relations between the emotional exaltation and the morbid impulses
which play so important a role in this form of insanity vary. Sometimes

the mania predominates, sometimes the imperative conception ;
and under the

latter circumstances are developed those cases in which criminal acts are per-

formed by persons perhaps not otherwise evidently insane. Some instances of

kleptomania (impulse to steal), of pyromania (impulse to burn), and of period-

ical sexual perversion come under this variety of insanity. If the history of
" Jack the Ripper

" be ever known, it will probably be found that the man is

the victim of periodical mania, chiefly showing itself in sexual perversion, and

that the murders which he performs are in obedience to the abnormal sexual

impulses and are attended with a furious, almost epileptic, orgasm.
Habitual drunkenness is usually the result of vice, the habit having been

formed through self-indulgence at a time when the impulse to drink could

have been resisted successfully; but there does appear to be a neuropathic
state in which at intervals the subject is drawn by an impulse beyond his con-

trol to indulge in a narcotic orgy
—a state which may properly be viewed as

a periodical insanity, to which the name of dipsomania is ajiplicable, and in

which the law should give authority for restraint. In one case of my own in

which the narcotic impulse recurred at intervals circumstances made it possi-
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hie to confine the patient, and after some weeks of almost absolute insomnia,
with furious struggling and almost manaical raving, the narcotic impulse dis-

appeared without being drowned in gratification.

Periodical Melancholia is a very rare affection, in which the emo-

tional depression may or may not l)e accompanied by delirium. The symp-
toms may closely simulate those of ordinary melancholia, except in the great

constancy and severity of suicidal impulses. The diagnosis must rest on the

recurrence of the attacks.

In Circular Insanity, or CYCixyrnYMiA, the cycles vary in length from

a few days to many months : as a general rule, the more violent the symptoms
the shorter is the time required to complete a cycle. The arrangement of the

cycle varies in different individuals, but is constant in the one case. In this

way a melancholia may be followed by a mania, and this by a lucid interval,

or the mania may first appear, or the lucid interval may follow the melancho-

lia. The passage from one mental condition to another may be abrupt, but

more commonly it is gradual. The mania may be violent, resembling in all

its symptoms an attack of ordinary acute mania. It may be so mild as to

simply amount to a condition of mental exaltation in which the subject is

dominated by all sorts of immoral impulses and tendencies, which lead to a

line of conduct that has been aptly spoken of as insahity of action. In like

manner, the melancholia varies in intensity from the most profound, hopeless,

despairing apathy to a slight depression of spirits. Sometimes the lucid inter-

val is wanting, and mania follows melancholia and melancholia follows mania

in perpetually-recurring alternation. There are certain cases in which the

sym])toms of a circular insanity are so slight that the patient does not at

any time, to the eye of the ordinary observer, overstep the bounds of sanity.

Such individuals are avoided by their friends as moody and unreasonable :

to-day sanguine, talkative, energetic, and extravagant, to-morrow they are

taciturn, apathetic, or full of vain regrets for acts that they have done or

enterprises that they enteral u|x)n while in the condition of exaltation.

The individual attacks of circular insanity offer in their symptoms no

peculiarities ; indeed, the mania or melancholia of a circular insanity seems

in every symptom to corres|)ond to a similar insanity not of the cyclical

type.



FUNCTIONAL NERVOUS DISEASES.

By HORATIO C. WOOD.

'

Neurasthenia.

Definition.—A condition of lack of power of the nerve-centres, not depend-
ent upon the existence of organic disease in any portion of the body.

Synonyms.—Nerve-weakness
;
Nerve-exhaustion.

Etiology.—Neurasthenia is not, in the proper sense of the term, a disease,

but a bodily condition, which may or may not be secondary to organic diseases

not directly connected with the nervous system. The common cause of primary
neurasthenia is overwork, combined with excessive mental emotion, especially

of a depressing character, such as anxiety. The power of creating nerve-

energy varies indefinitely in the human individual, whilst an enormous

expenditure is required for the performance of the vital functions of respira-

tion, circulation, and digestion. There are persons Avho, on account of original

feebleness, are scarcely able to afford the nerve-force necessary for merely liv-

ing
—such persons are neurasthenics from birth. Overwork is not an absolute,

but a relative, term. Whenever the daily expenditure of nerve-force is

greater than the daily income, physical bankruptcy and neurasthenia must

result.

Nervous exhaustion may involve a few nervous centres, constituting a local

neurasthenia, or may implicate the whole nervous system and produce a general

neurasthenia. A local neurasthenia is always, however, attended by a general

lack of tone and has a great tendency to pass into a general neurasthenia.

Sexual excesses j^roduce spermatorrhoea or other forms of exhaustion of the

sexual nerve-centres, in most cases soon followed by general neurasthenia,

constituting a group of cases which may be known as sexual neurasthenics.

Writer's cramp is a local neurasthenia which 1 have frequently seen to be the

herald of a general breakdown. Cerebral a«5thenia, the result of mental over-

work, commonly soon develops into general loss of power.

Symptomatology.—The symptoms of a developing neurasthenia vary

greatly in accordance with the part of the nervous system which is the first to

give way under strain. When the overwork has been chiefly mental, loss of

the disposition to work is usually the first symptom, a more and more painful

effort of the will being each day necessary for the performance of the allotted

task. The pow'er of fixing the attention upon the kind of work which has

produced the disturbance is at first interrupted, but by and by it becomes dif-

ficult to hold the attention to any subject. Weakness of memory, disturbance

of sleep, sense of weight or of constriction in the head, or other abnormal

sensations soon appear.

587
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A developing local neurasthenia may be masked, however, by functional

excitement, probably due to active congestion of the nerve-centres. The

working power of the failing brain is often for the time markedly increased :

the subject may glory in a wild intellectual exaltation, accompanied by an

uncontrollable brain-activity, and an almost complete insomnia—a condition

which is prone to end in some serious and sudden breakdown.

Gradual as is the development of the neurasthenia in most cases, an almost

abrupt paroxysm may occur after unnoticed premonitions. Thus I have seen

a man fall in the street with an overpowering' vertigo, the first pronounced
neurasthenic disturbance.

In general neurasthenia the spirits may be moderately good, but usually
there is marked depression, which may deepen into a decided melancholy and

a condition bordering on insanity. The will-power becomes weak, morbid

feelings develop, and more and more dominate the patient, who at last may
become a confirmed hypochondriac. Neurasthenia does not, however, often

lead to complete insanity unless there be an inherited taint.

Cerebral asthenia may coexist with the power of enduring physical labor,

but sooner or later physical power fails. In this stage (or not rarely as an

earlier local neurasthenia) weakness of sight, with loss of ix)wer in the ocular

muscles, often develops. The nature of the optical trouble can usually be

recognized by noticing that vision is good at the first look, but fails when the

eye is steadily used for a few minutes, although the organ is optically perfect.

Neurasthenic vaso-motor weakness is oft«n pronounced. Excessive blush-

ing on the slightest provocation, great flushing of the face after the use of

alcohol or other stomachic irritant, waves of heat passing over the body, occa-

sional pallors provoked by exertion or apparently causeless, and cold extrem-

ities,
—these are some of the phenomena which mark the lack of power in the

centres that control the blood-vessels. Secretion also is affected. Night-
sweats are frequent or the hands and feet are bathed in perspiration, whilst

any emotion or excitement produces a violent perspiration or often a sudden

diarrhoea.

Excessive irritability of the heart is very common in neurasthenia. Exces-

sive quickness of the pulse, especially exaggerated increase upon exertion, is

an ordinary phenomenon. Excessive palpitation, and even pronounced short-

ness of breath, are not rare. Irregularity and intermittency are not rare, and

are usually especially pronounced during excitement or under the influence of

gastric or intestinal irritation. When the tobacco habit has been acquired the

tobacco heart is almost always present. An apical systolic murmur may often

be heard, even when there is no distinct ansemia. These murmurs are usually

soft in character, and may persist for months without change. Often, but not

always, they can be made temporarily to disappear by putting the patient to

absolute rest in a horizontal position.

Gradually the sti'ength fails. Under the influence of excitement much

exertion may be possible and not felt at the time, although after one or two

days it is followed by complete prostration. Atonic dyspepsia is not rare.
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Itching, formication, various parsesthesiae, violent neuralgia, nervous head-

aches, often render life a burden. Especially is neuralgia prone to be present

when the neurasthenic is of gouty parentage. Very frequently neurasthenia

is the underlying foundation of hysteria, and almost invariably in prolonged
neurasthenia there is some hysteria, so that the line between the neurasthenic

and the hysteric is scarcely more than an imaginary one.

Treatment.—In nervous exhaustion recovery can only be obtained through
rest and food, aided by the use of remedies for stimulating nutrition. Minor

disagreeable symptoms may be met as they arise by drugs. Strychnine,

arsenic, and phosphorus given for a length of time are often of service as

alterative nutrients, but the chief reliance must be upon hygienic treatment.

Local neurasthenia, whether existing by itself or as the foundation of a

general neurasthenia, requires rest of the organ primarily worn out. Thus in

sexual neurasthenia sexual abstinence is absolutely essential. In brain-tire it

is the brain which must be rested. To rest an overwearied, excited brain is

often not an easy task. In attempting it the effort should be to obtain the fol-

lowing results : first, the removal of all cares, anxieties, and all brain-work,

especially brain-work of such character as has been connected with the break-

down
; second, the maintenance of the interest of the patient, so that the past

shall for the time being be forgotten, and the present not overweighted with

irksomeness
; third, invigoration of the physical health of the whole body, and

especially of the nervous system. In order to obtain the first of these measures

of relief isolation of some sort is essential
;
for the second, mental occupation is

usually required ;
for the third, fresh air, exercise, or some substitute is to be

superadded to abundant food and rest.

The proper method of meeting these indications varies greatly, not only

with the varying physical conditions and idiosyncrasies of patients, but also

with their diverse domestic and pecuniary relations. To give detailed direc-

tions for every case is impossible, and I shall therefore limit myself first to

simple cases of brain-tire in which the muscular strength is preserved j second,

to cases of profound general neurasthenia.

In brain-tire travel is usually recommended, and travel affords, when prop-

erly directed, separation from old cares and thoughts, a maintenance of interest

by a succession of novel sights and experiences, and the physical stimulation

of fresh air and exercise. In bad cases general travel is too stimulating.

Ocean-voyaging gives complete isolation, fresh air, mental stagnation, and, if

the patient be fond of the sea, complete enjoyment. Camping in the wilder-

ness offers also all of these advantages, and as a further good the possibility of

obtaining exercise in exactly the amount desired. The subject may live in his

tent and be nursed and fed by his guide or may do the work of a day-laborer.

Quiet travel in the mountainous districts of foreign countries is often very

efficient, but sight-seeing, and even visiting cities, must be avoided. The quiet

of Switzerland or the Tyrol may bring restoration when the bustle of London

and Paris might complete the ruin. In all cases strict attention must be paid
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to the individual tastes of the sufferer in deciding what measures should be

carried out.

There are cases of neurasthenia in which the slightest exercise, or even the

unconscious effort and excitement of seeing personal friends, is an injury. In

these cases the so-called
" rest-cure" often acts most l)eneficially. Rarely does

it itself give permanent relief, but it often lays the foundation for later c<jm-

plete restoration by means of outdoor life and exercise taken after a certain

amount of strength has been gained. A word of caution seems neceasarv

against the routine employed in this rest-cure. It is simply the carrying out

of a principle, and although, in the pages of a book like this, it is necessary
to give a fixed formula, success in practical life will depend upon the skill of

the practitioner in modifying this, and adapting formulae to the needs of the

individual case. The principles of the rest-cure are absolute rest, forced feed-

ing, and passive exercise. The rest must be for the mind as well as for the

body, so that in severe cases complete and absolute isolation must be insisted

u[)on ;
and especially when there is a decidedly hysterical element is it necessary

to separate the patient entirely from her friends. Under these circumstances

there must be a well-trained nurse who is personally agreeable to the patient.

Tlie confinement would be very irksome to any except the most exhausted

patient were it not for the daily visits of those engaged in the treatment. To
further provide against ennui the nurse should be a good reader, so that under

the definite instructions of the physician she can occupy a certain portion of

the time in reading to the patient. In the worst cases the patient should not

feed himself or herself or perform any of the acts of the toilet. Directly after

breakfast the sponge-bath should be given by the nurse, the patient being be-

tween blankets. Hot water should be used or hot sea-brine, and after each

part has been sponged over it should be momentarily rubbed with a piece of

ice, followed by brisk friction with a Turkish towel. The greatest care should

be given to the question of feeding. The end to be attained is to give as much
food as can be digested without overdoing and deranging digestion. It is

usually better to give the food, which must be both light and nutritious, at

short intervals. In most cases milk should be used very largely, sometimes

exclusively. Ofl«u, especially when there is a tendency to obesity or when the

digestive powers are feeble, the milk should be skimmed. Frequently koumiss,

matzoon, or other fermented milks are advantageous. Rarely peptonized milk

may be given. Beef and other concentrated meat-essences are valuable as stim-

ulants, and may be used, especially as the basis of soups. Various farinaceous

articles of food may be added to them, or if an egg be broken into the concen-

trated bouillon or betif-essence just as it ceases boiling, a nutritious, and to many

persons palatable, dish is obtained. When constipation exists, oatmeal porridge,

Graham bread, fresh or dried fruits may be allowetl if readily digested by the

patient. In order to give a general plan of the dietary the following schedule

of the daily life is given. Such a schedule should always be put into the hands

of the nurse, who should bo rotpiired to follow it strictly. It must be altered

from day to day, so as not to weary the patient with monotony. It is especially
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important to remember that the diet must be carefully studied for each patient,

and be adapted to the individual requirements of the case. Success will in a

great measure depend upon the practical skill and tact of the physician in this

adaptation :

8 A. M. Rolls or toast
;

cocoa or weak coiFee, or roasted wheat coifee
;

beefsteak tenderloin or mutton chop.

9 A. M. Bathing.

1 1 A. M. Oatmeal porridge, with milk, or else a pint of koumiss.

12 M. Massage.
2 p. M. Dinner : bouillon with or without egg ;

beefsteak
;

rice
;

roast

white potatoes ;
dessert of bread-pudding, blanc mange, or similar farinaceous

article of diet.

4 p. M. Electricity.

5 P. M. Milk toast.

9 P. M. Half pint of skimmed milk or koumiss.

In many cases the patient at first can take very little food, and it is very

frequently best to begin the treatment with an entirely liquid diet, giving milk

every two hours or using Liebig's raw-meat soup, with milk or plain farinaceous

food, and only after a time gradually accustoming the patient to solid food.

Not rarely a prolonged milk-diet is of great service. The rest-cure is indeed

largely based upon a careful regulation of the food
;
but a full discussion of

the various dietaries to be used would require a treatise upon dietetics.

Exercise is of value in health by its stimulating the general nutrition, aid-

ing the flow of blood back to the heart, and increasing the excrementitious

output from the emunctories. In the rest-cure these effects are obtained in a

more or less imperfect manner without the expenditure of the patient's nerve-

force by the use of electricity and massage. The electrical current produces
not only muscular contractions, but probably aifects the tone of the minute

blood-vessels. Its action is so decisive that, as has been shown by Dr. S. Weir

Mitchell, it will often temporarily elevate the temperature of the whole body.
The faradic current alone is used. It is applied in two ways : first, to the

individual muscles
; second, to the whole body. The stances should be daily,

the operator beginning at the hand or foot and systematically faradizing each

muscle of the extremities and trunk. The slowly-interrupted current is gen-

erally preferable, but advantage is sometimes gained by varying the rapidity

of the interruptions. The general rule is to select that current which produces
most muscular contraction with the least pain. The poles should be applied

successively to the motor points of the muscles, so as to contract each firmly

and thoroughly. This process should occupy from thirty to forty minutes.

The electrodes are then to be replaced by large sponges well dampened with

salt water : one of these should be placed at the nape of the neck and the other

against the soles of the feet, and a rapidly-interrupted current, as strong as the

patient can bear, should be sent through the body for twenty minutes or half

an hour. In some cases the electrical programme may be varied so as to get

a local stimulant action from the general current
; thus, when the digestion \b
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enfeebled and the bowels costive, for a portion of the time one of the spongea

may be placed upon the epigastric region. In women, when there is great

abdominal and pelvic relaxation, one pole may be placed high up in the vagina.

I have seen long-standing uterine prolapse cured in this way. Some electro-

therapeutists claim great advantage from galvanization of the cervical sym-

pathetic ganglia, but I do not myself believe that they have ever succeeded

in reaching these ganglia with the current.

Massage, like electricity, affects greatly the peripheral circulation, empties

the juice-channels, and gives tone to the muscular system. It must be clearly

distinguished from rubbing of the skin. It consists in manipulations of such

of the muscles as are not too deep to be reached, and of the cellular tissue. In

order to lessen as much as may be the skin-friction by these manipulations, it

is often well to anoint the surface with cocoanut or other bland oil. In prac-

tising massage it is essential to remember that the natural course of the venous

blood and the juices of the cellular tissue is toward the centre of the body ;

therefore all general massage movements should be practised in this direction.

The manipulations are percussion, rolling, kneading, and spiral. They consist

of movements made with the pulpy ends of the fingers and thumbs, and spiral

movements with the whole hand so fohled as to adapt its palm to the limb.

In percussion the strokes should be from the wrist and should be quick and

short. It is probably not possible, even by long, strong strokes, to affect deep
muscles. In the rolling manipulations the effort is to roll the individual

muscles beneath the pulps of the fingers. This manipulation may be varied

by pinching the muscles, not the skin, and kneading. In each case it is inter-

mittent pressure upon the muscles that is aimed at. The circular movements

are to be in opposite directions with both hands simultaneously, the limb being

grasped by one hand a little above the other, and a spiral sweep made up the

limb, the ball of the thumb and the palm of the hand resting upon the patient,

and the pulpy parts of the thumb and the fingers grasping the limb. It is

especially such motions as these which affect the circulation of the flesh-juices.

The length of time in which a patient should be kept in bed varies from

three to six weeks. The getting up should be gradual, the time of sitting up
and the amount of exercise carefully increased from day to day. The electrical

treatment should be rapidly withdrawn, but often massage may be continued

with advantage every other day for some time. So soon as can be the patient

should be sent out of the city, to consolidate by outdoor life that which has

been gained.
Hysterla..

Definition.—A functional disorder of the nervous system, characterized by

depression of the will-power, exaltation of the emotional nature, and an infin-

itude of shifting, polymorphic nervous disturbances more or less clearly simu-

lating various organic diseases.

Etiologry.—Although the name "hysteria" is derived from the Greek

uarepo^^ a womb, there is no direct connection between the disease and the

sexual orgims, except only through the tendency of sexual disturbances, and
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especially sexual excesses, to produce nervous exhaustion and irritation, which

in turn may aid in the development of hysteria. The affection is vastly more

common in females than in males, simply because the nervous system of the

female is less robust, more excitable, more sensitive, and more readily thrown

off its balance than is that of the male. Race and racial habits are of even

more importance than sex as an etiological factor. In barbarous countries the

disease is practically unknown. In Northern races, with a tendency to phleg-

matic temperament, hysteria is comparatively infrequent and of minor severity,

whilst the mobile Southern temperament favors its development. Thus the

Latin races, as exemplified in the French and Italian, are much more hysterical

than the English and Teutonic, and in the extreme southern portion of the

United States, where the Latin blood predominates, severe hysteria is much

more frequent than in the North.

In the majority of cases the disease first manifests itself between fifteen and

twenty-five years of age, but it is not rare before puberty, and occasionally

occurs even in very young children. I have seen it in young boys as fre^

quently as in young girls. In boys it is often connected with or dependent

upon masturbation, adherent prepuce, or other irritation of the sexual organs.

The influence of heredity, especially neuropathic heredity rather than

direct heredity, in the production of hysteria is very great, whilst education

and habits of life are almost equally powerful. Luxury, license, and indul-

gence during childhood, indoor rather than outdoor life, any method of edu-

cation or of life which renders the nervous system more sensitive and less

robust, tend very strongly to the development of the hysterical temperament.

Hysteria may unexpectedly appear as the result of nervous exhaustion

produced by overwork, depressing emotions, long-continued severe pain, or

exhausting dissipation. Moral influences are often very effective in their

action in persons of nervous temperament. The disease not rarely illustrates

the contagiousness of example : a single hysterical patient will sometimes

inoculate a whole school, infirmary, or hospital ward, transforming, it may
be, the quiet retreat or educational institution into a pandemonium of nervous

explosions. During the Middle Ages, when by misery, poverty, and religious

excitement the ground had been es[)ecially prepared, whole communities became

involved in epidemics of hysterical madness
;
hence the Flagellants, Children's

Crusade, etc.

When the hysterical temperament exists, local injury or local disease is

prone to bring about a local hysteria in the affected part, and when the

original local disease is of such character as to wear heavily upon the general

nervous system, local hysterical manifestations may develop after an organic
lesion or disease in a person who previously had not shown any distinct hys-

terical symptoms.

Symptomatology.—The symptoms of hysteria are so infinite in their

number, their variety, and their collocation, the history of hysterical cases is

so widely diverse, the course of the disease is so absolutely without rule, that

it seems impossible to give any concise description of the affection within the

Vol. I.—38
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space allotted in this volume. It must be remembered tliat hysteria exists in

nature in every possible degree, and that the majo''ity of cases, as seen in this

country, are those of minor hysteria, grading up from the slightest hysterical

tinge in temperament or in disease. It must also be borne in mind that the

ingrained hysteria due to heredity is far deeper in its seat than what may be

known as accidental hysteria ;
that is, the hysterical condition developed by

the accidents of life. Under the latter circumstances the ordinary signs of

hysterical temperament are often wanting.

Hysteria often reveals itself in certain physical peculiarities : the large,

full, liquid eye, the mobile pupil, the clear skin, the vivacious movement of

ever-changing whims, or the slow, languid movements of the self-conscious

beauty may furnish unmistakable signs of the hysterical temperament.

Mental Symptoms.
—The basis of the hysterical character is selfishness—a

selfishness which sometimes shows itself in the indulgence of the grosser appe-

tites and desires, but which more commonly seeks self-gratification in applause,

in admiration, and in being the centre of sympathetic attention. Indeed, this

selfishness often leads its possessor to great lengths of apparent self-sacrifice,

the desire for praise and attention overmastering sensibility, pain, and eveq

present contumely. The hysterical woman is self-conscious and self-centred,

dwelling ever on her own personality, its needs, its wishes, its life, its ailments,

its everything. Excessive sensitiveness in all that regards herself is the nat-

ural outcome of this mental state. Self-indulgence goes hand in hand with

self-consciousness, while the will is without power to assert itself and the indi-

vidual knows not at all the path of self-control and true self-sacrifice.

The weakness of the will is not the cause of the mental attitude, but only one

of the concomitants : unwillingness to make the effort necessary for self-con-

trol leaves the individual largely to the play of outside forces, especially when

these forces touch aright the dominant chords of character. Hence, sugges-

tions of conduct, sympathy with suffering, and even questions as to symptoms,
have an inordinate influence. The pain that is not, when asked for soon

becomes.

The morbid desire for attention and sympathy leads to intentional simula-

tion of disease, so that the hysteric will pretend what does not exist, but the

mimicry of disease in hysteria has in the majority of cases a deeper seat than

this. It is an unconscious simulation. Not merely do emotions dominate the

forces of life, but ideas formed in the mind may express themselves in a phys-

ical enactment of a disease which has been thought of. The dread of some

disorder, or of the disablement and suffering which it causes, is almost as

powerful as desire in multiplying the symptoms of an hysteria.

A very extraordinary rupture oflen takes place in hysteria between con-

sciousneas and will. Thus I have seen a patient declare that she could not

see with the left eye, and respond correctly to every test for the existence of

blindness in the affected eye until the separate prisms were used after she had

been told that prisms make a person see double with one eye. Under this

belief the double images were seen and located correctly, proving that there
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was vision all the time with the left eye. I do not believe that the patient

purposely lied throughout, but that the belief that she could not see in the left

eye so dominated conscious perception that there really was no consciousness

of the image until belief in that image was established.

Emotional instability, lack of control of the will over the emotional nature,

is one of the most characteristic manifestations of the hysterical state. With

or without reason, but always without control, the subject laughs and cries,

the emotional storms rising rapidly from the most inadequate causes.

The desire for sympathy leads always to exaggerated statements, and in the

examination of an hysteric this must always be borne in mind. It leads also

to innumerable forms of deception. Thus I have known an hysterical woman
to raise an alarm in her country-house, and be found upon the ground beneath

an open window, apparently greatly injured by the fall which she asserted she

had received during a somnambulistic walk, when in truth she had simply
walked out of the door and laid upon the grass. Especially common is it for

these simulated symptoms to take a shape that will bring great personal atten-

tion by the young and inexperienced physician, and mayhap minister to the

morbid sexual desire of the patient. To swallow pins and needles, or to thrust

them into the tenderest parts of the body that they may be withdrawn by the

doctor, is common enough. To retain urine, with absolute recklessness of the

suffering involved, for two or three days, that the catheter may be used, is very

frequent. I have seen the rectum and lower large intestine secretly filled day
aft«r day with starch jellies, to the utter astonishment of the practitioner,

especially when the true nature of the faecal discharge was revealed by the

microscope of the consultant. A very common trick, which imposes with

extraordinary frequency upon the credulity of doctors, is the placing of small

bones by the woman over night in the uterus, to be removed by the doctor the

next day as parts of a dead foetus.

Didurbances of Consciousness and Motion.—Besides the major and minor

hysterical paroxysms, spasms, choreic movements, and paralytic disturbances

occur in hysteria. The hysterical spasms may be localized in any portion of

the body ;
the choreic movements are sufficiently described elsewhere in this

book. (See page 634.)

Into minor hysterical paroxysms enter all the elements of the major affec-

tion, but usually some of the symptoms are wanting in individual attacks, and

not rarely a single stage constitutes the whole paroxysm. The aura is not

usually present, unless the so-called globus hystericus (a sense of constriction

or the rising of a ball in the throat) be considered to represent it. The emo-

tional state is usually well developed, and is especially prone to express itself

by uncontrollable laughter or equally uncontrollable sobbing or crying. A
very characteristic performance which I have seen, especially in children, is

that which may be termed beast-mimicry, in which the patient bites or snaps
or snarls like a dog or crows like a cock, or in some other way imitates the

movements and the vocal acts of the lower animals. Among these cases

belong the not rare attacks of spurious hydrophobia, in which, either with
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or without severe general convulsion, the subject shows profound dread of

water, great emotional disturbance, oflen crying out to be held lest he bite

some person, and continually snarls and barks and attempts to bite. These

symptoms do not closely resemble those of true hydrophobia, in which disease

the subject never offers to bite, and does not make any noises resembling those

of the dog or any other lower animal. Beast-mimicry may be considered as

diagnostic of hysteria.

The convulsive symptoms of minor hysteria are tonic rather than clonic.

More or less persistent rigidity is very frequent and very characteristic. It

may last for hours or may pass by in a few moments. The disturbances of

consciousness are similar to those of major hysteria (see page 698), only usually

less severe.
.

In the major hysterical convulsion the tendency is to rigid contractions of

muscles which lock the body in positions like those of voluntary life. Con-

sciousness may be abolished, but is usually only perverted. Thus a patient,

apparently unconscious during the fit, narrates after recovery all that has

occurred during the paroxysm ;
or there may be the so-called automatic con-

sciousness, in which the patient during the paroxysm seems to understand all

that is said, but nevertheless after the paroxysm has no remembrance of what

has taken place.

Commonly the major convulsion is preceded by some warning, such as a

special feeling of malaise, epigastric sensation, palpitation of the heart, gid-

diness, globus hystericus, or an aura which appears to arise from a hyperaes-

thetic ovary. The patient falls, but usually gently and not with the sudden-

ness of true epilepsy. Not rarely there is at this time an initial scream, which

may be repeated during the paroxysms. The pallor of the face may now be

marked. A simple tonic^spasm develops, lasting two or three minutes. In it

the limbs are usually rigid, with the toes pointed downward and the arms

extended or lying at the side of the patient. It is at this period that the res-

piration becomes arrested, and there is developed the stage of asphyxia of

some writers. The face is swollen, with turgid veins, and suffocation seems

imminent. This condition may be followed by a furious clonic convulsion, in

which bloody foam gathers about the mouth, although the movements pre-

serve, to some extent, the appearance of wilfulness, and the head or the arms

are struck violently and with seeming purposiveness against the floor or

dashed against pieces of furniture. Following these clonic convulsions, or

not rarely replacing them, is the characteristic stage of opisthotonos, in which

the person lying upon the back is bent violently into the arc of a circle, so

that the body rests upon the head and feet, with the central portion arched

from the ground. The muscular contractions may be so severe that the head

is drawn completely backward and the upper portions of the body rest upon
the face, which looks toward the floor, whilst the lower end of the arc is sup-

ported on the toes. This condition of opisthotonos may last for some minutes.

In some cases it is interrupted or replaced by violent purposive clonic spasms,

the patient suddenly leaping from the bed or rising into a sitting position, and
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as quickly falling back again in opisthotonos. This to-and-fro movement may-

take place with extraordinary velocity. In some cases the body is bent

violently laterally instead of backward. The opisthotonic stage may be inter-

rupted by various emotional actions, or it may gradually subside into what

may be called the emotional stage, when the patient assumes some attitude of

intense emotion, and not rarely the so-called posture of the crucifix, in which

the subject lies upon the back, absolutely quiet, with the legs stretched out

side by side and the arms firmly extended at right angles to the body in the

position of a cross. The widely-opened eyes, with' dilated pupils, appear to

be looking into indefinite distance, whilst a beatific smile is settled upon the

face, so that by the ignorant the convulsant is often believed to be seeing

visions of heavenly joy. Usually the emotion changes from time to time : the

light of religious beatitude upon the countenance deepens into an intense

voluptuousness, attended, it may be, with lustfiil words and gestures ;
or ter-

ror becomes supreme, and is manifested with equal intensity ; or, in a passion

of penitence, the convulsant, with sobs, bitter cries, and broken words, begs

for mercy. Again the scene shifts, and, now singing, now weeping, reproach-

ing alternately herself and her care-takers, the woman passes on to a slowly-

perfected consciousness.

Hallucinations occur during and after the fit, and are always correlated to

the emotional state. Thus during the terror the subject sees rats and other

disgusting objects, which, according to Charcot, are usually upon the side that

is anaesthetic between the paroxysms.
The character and mental states of the confirmed hysteric approach in many

respects those of a paranoiac (see Hysterical Insanity, p. 558), whilst the de-

lirium of a major hysterical paroxysm may simulate an acute mania. I have

indeed seen recurring attacks of hysterical epilepsy, replaced by a furious out-

break of acute mania, lacking in none of the symptoms characteristic of that

disease. It seems to me that in such a case the maniacal explosion must be

looked upon as the direct outcome of the hysterical neurosis, and that there-

fore the existence of an hysterical acute mania not in itself distinguishable

from ordinary acute mania must be acknowledged. In most cases in which

such maniacal symptoms exist the neurosis is so thoroughly engrafted upon
the constitution that permanent recovery is not possible, the patient during life

suifering from various forms of hysterical attack, and being always possessed

of the peculiarities which have already been spoken of as characteristic of the

hysterical temperament. Hysterical symptoms may occur during almost any

form of insanity, but do not warrant our looking upon such a melancholia or

mania, or whatever form the affection may take, as hysterical, scarcely more

than we should be warranted in considering pneumonia when associated with

hysterical symptoms as hysterical. At the same time, the relation of the

hysterical temperament to monomanias and to general insanities is distinct
;

and, according to my belief, it is entirely possible for any form of insanity to

be simulated by symptoms which have their origin in the original faulty organ-

ization that is the basis of chronic hysteria ; moreover, such faulty nerve-
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organization is closely allied to the peculiar neurotic temperament which is the

basis of much insanity.

Closely allied to the major hysteria is hysterical somnolence, which may
take the form of a true narcolepsy (the patient being continually drowsy, fall-

ing asleep at all times, but passing only the nights in profound slumber), or it

may assume the shape of the lethargy or trance.

Hysterical trance usually, but not always, commences with marked hyster-

ical symptoms which leave the subject in absolute repose. The face may be

red and hot, especially in the first days of the attack, but usually it is pale.

The pulse at first may be regular and slow, but after a long sleep it is rapid

and feeble. The respirations, generally quiet, may at times become hurried,

irregular, and even stertorous. In severe cases the movements of the thorax

may be so slight as to be traceable with difficulty. The muscular system,

often thoroughly relaxed, may be rigid, and in many cases muscular relaxation

alternates with muscular contractions or even contractures. The eyes are

opened or closed
; very frequently minute tremors affect both the lids and the

eyeballs. The jaws are often set, and sometimes an excess of saliva, or even

foam, gathers about the mouth. In the profoundest cases there is complete

anaesthesia of both the common and the special senses, so that neither pinching

nor cutting, neither cold nor heat applied to the skin, elicits response. The

pupils are usually dilated, and often respond to a powerful light, which, how-

ever, calls forth no other signs of life. Sometimes the patient can be readily

fed by means of a spoon, but generally in severe cases it is necessary to use the

oesophageal tube. Usually digestion is good, but the stools are at long inter-

vals and scanty. The urine is in most cases scantily excreted and is passed

involuntarily. Considering the small amount of nourishment taken, the bod-

ily nutrition is often surprisingly maintained, but in prolonged cases there

comes, sooner or later, great emaciation. The bodily temperature may in the

earlier parts of the attack be somewhat elevated, but ordinarily it is distinctly

subnormal. The awaking is usually, but not always, sudden. During the

course of such a lethargy the subject may pass into a condition which has been

mistaken for death. The bodily temperature falls, the respiration becomes so

passive that no movement of the thorax or abdomen is perceptible, and, unless

a feather or other light object be held over the mouth, breathing may seem to

have ceased. The beats of the heart diminish in frequency and in force, so

that they become imperceptible even upon auscultation. The face takes on the

waxy whiteness of a corpse. The muscular system is in complete relaxation,

the dilated pupil no longer reacts to light, and even the cornea is filmy as in a

corpse. This death-like condition may last for only a few hours, or may con-

tinue during from one to several days, after which, little by little, respiration

and circulation are re-established. After such a crisis the subject may awake

immediately or pass into a new sleep.

Catalepsy is a form of hysterical lethargy characterized by the peculiar

condition of the muscles, owing to which the body or the limbs remain for an

indefinite time in any position in which they are placed. It may come on
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gradually or abruptly as the result of a powerful emotion, but usually develops

during a lethargy, the paroxysms being of irregular duration and sometimes

continually recurring. The facial expression may be that of apathy ;
in some

cases it is that of devotion, of rage, or of whatever passion the subject was in

at the time of the fixation of the muscles. The eyes are wide open, with quiet

lids. The body is motionless in the posture in which it has been placed or in

which it has settled during the arrest of active motion. There is no power of

voluntary movement, but the limbs are not rigid or contracted. When taken

hold of they bend with the plasticity of wax. In any position in which the

body or limbs are placed they remain for a long time. Berger (quoted by

Barth) is said to have seen the most bizarre and difficult attitudes steadily

maintained for seven consecutive hours by a young cataleptic woman who was

constantly under observation. During the whole of the cataleptic state there

is complete anaesthesia of both the common and the special senses, so that the

most violent irritations of the skin produce no reaction. Respiration is reg-

ular, the pulse maintains its normal rhythm and rate, and the general bodily
functions appear to go on unaffected.

If the patient be regularly fed with liquid food at intervals, hysterical sleep

may last uninterruptedly for many weeks, months, or even years. Sometimes

the patient will occasionally wake to take food.

Hysterical Paralysis may simulate almost any form of organic palsy.

Paralysis of the whole body is exceedingly rare, but such cases are reported.

The face also is not often affected, and the ocular muscles usually escape.

Nevertheless, hysterical strabismus and hysterical inequality of the pupil are

occasionally seen. Hysterical monoplegia is not frequent; hysterical hemi-

plegia is very common, but the most frequent variety is hysterical paraplegia.

Hysterical Paraplegia may coexist with muscular relaxations or contrac-

tions (see page 596), with normal, abolished, or exaggerated knee-jerk, and

even with ankle-clonus. The sensory nervous system may or may not par-

ticipate in the disturbance—in some cases there is excessive hypersesthesia, with

or without pain ;
more frequently the sensibility is lessened or abolished

;
usu-

ally the muscular sense is at least as much affected as is cutaneous sensibility.

Sometimes electro-sensibility is abolished. If true girdle sensation ever occur

in hysterical para[)legia, it must be very rare : the real, not suggested, pres-

ence of such a sensation is almost pathognomonic of organic disease.

In Hysterical Hemiplegia one extremity is in most cases distinctly more

affected than the other, and the face is very rarely implicated ;
the presence of

facial palsy tells strongly against the probability of an hysterical origin. The

palsy is rarely complete, so that a patient unable to walk or even stand may
be able to raise the foot when in bed. There is usually, but not always, a

more or less pronounced loss of sensation in the paralyzed part, and the coex-

istence of a hemiansesthesia with hemiplegia should always arouse suspicion.

Hysterical Disturbances of Soisation may take the form of hypenesthesia,

anaesthesia, or paraesthesia. Hysterical Hypercesthesia may follow the regional

distribution commonly seen in anaesthesia, but is usually irregular in its dis-
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tribution and often intxjrrupts anaesthetic tracts. Certain local hysterical

hypersesthesias are so important as to require special notice. Hypersesthesia

in the genitals is
yer}'

common in the female, is usually associated with loss of

sexual desire, and commonly lies at the foundation of the condition known as

vaginismus, in which any attempts at coitus produce an overpowering vaginal

spasm. Hyperaesthesia of the mamma is usually attended with swelling,

excessive tendernass, and violent pain, sometimes shooting down the arm.

(See Diagnosis.) Hyperaesthesia with vaso-motor swelling, and even true exu-

dation, may in almost any of the larger joints mimic organic disease. (See

Diagnosis.)

Hyperaesthesia of the special senses is a very common hysterical symptom :

especially is photophobia both frequent and severe. Indeed, photophobia
without distinct disease of the eye is almost always hysterical. A special-sense

hyperaesthesia may show itself simply in the pain caused by the natural stimulus

of the affected organ, but may also take the form of a true functional exalta-

tion, so that vision or hearing becomes much more acute than normal. In my
experience this form of hyperaesthesia has been especially frequent in regard

to hearing. Not rarely, hysterical women will understand and repeat conver-

sations spoken in apartments at such distance from their own that the ordinary
ear catches no sound.

Hysterical AncBsthesia may exist in any portion of the body, but in the

majority of cases it takes the form of hemianaesthesia. This hemianaesthesia

is apt to be interrupted by spots of hyperaesthesia, especially in the region of

the groin or in the ovary itself, or in the dorsal and lumbar regions posteriorly,

or in the limited vertical space from one to two inches wide stretching from

the lower cervical region upward. The hyperaesthesia in these cases may be

superficial or may be only elicited by deep pressure.

In neurasthenic women, especially young women, hyperaesthesia or super-

ficial tenderness all over the vertebral column is so common, and exists in so

many cases without very pronounced hysterical symptoms, as to be commonly

spoken of as a disease, the so-called Spinal Iiiritaiion or Spinal Anaemia.

There is not, however, any reasonable foundation for the theory that the con-

dition depends upon anaemia or any other recognizable lesion of the spinal

cord, or that it is entitled to a distinct place in nosology. The cases shade from

the slightest form of vertebral tenderness to major hysteria.*

Hysterical anaesthesia may be limited to one organ, like the cornea of the

eye, may involve the mucous membranes as well as skin and deeper tissues,

and may l)e complete or incomplete. Thermo-anaesthesia is common, whilst

analgesia, existing by itself, is almost invariably hysterical. Hysterical

anaesthesia is usually accompanied by the so-called ischccinia. In this con-

dition the surface is pale and the needle prick or even an extensive superficial

* The treatment of spinal irritation is that of neurasthenia and a mild hysteria. It is true

that sometimes benefit is obtained by local appliances of belladonna plasters, or even by mild

blistering, but it is impossible to determine how far this treatment act« through expectant atten-

tion and how far it has any direct influence.
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incised wound does not bleed. Anaesthetic ischsemia appears to be specially

pronounced in the violent epidemic forms of hysteria, such as occurred in the

ConvuMonnaires of the Middle Ages; hence the miracle that superficial

wounds were not followed by loss of blood.

In hysterical hemiansesthesia the special senses are usually affected, and

there may be loss of hearing, smell, taste, and vision. Usually, however, the

special senses are not completely set aside. Amblyopia is commonly shown by
a concentric narrowing of the field of vision and a peculiar loss of color sense,

the achromatopsia of Galezowski. In some cases the power of seeing the

colors is entirely lost, so that all objects appear of a uniform sepia tint. When
the achromatopsia is not complete the colors disappear in a constant order.

The first color that an hysterical person ceases to see is violet : usually, but

not always, blue is lost before red, the intermediate tints fading out in regular

succession.^

The digestive, circulatory, and respiratory systems are frequently deranged
in hysteria.

Cardiac irritability is very common, the slightest emotional or other excite-

ment producing violent tumultuous palpitation, which in some cases is accom-

panied by great discomfort, and even irregularity and interruption of the

heart's action, with more or less cardiac distress. In some cases a violent

pain in the cardiac region, shooting down the arm, closely simulates angina

pectoris, the simulation being rendered more complete by the excessive rapidity

and smallness of the pulse. I have seen this pseudo-angina pectoris more

frequently in young men than in other hysterics, and when in such cases the

general signs of hysteria are not pronounced a false diagnosis may readily

be made. "
Flushings," with a sensation of intense heat and a sudden out-

burst of perspiration, occur in hysteria, but are especially connected with the

climacteric period in women. Unilateral flushing, local oedematous swellings,

and similar phenomena, though rare in hysteria, demonstrate the possibility

of local vaso-motor disturbance.

Possibly as the result of vaso-motor relaxation are the haemorrhages from

the nose or stomach, which are specially prone to be severe when menstruation

is suppressed. Care is often necessary to avoid mistaking for a true haemop-

tysis the bleeding which a designing woman produces by sucking or otherwise

irritating the gums.

* It seems necessary to advert to the so-called metallo-therapy first originated by Dr. Burk,
who found that different hysterical individuals have such relations with different metallic sub-

stances that when a small disk of the appropriate substance is bound over the anaesthetic part a

sensation of warmth, with slight redness and disappearence of the ischsemia and anaesthesia,

follows. In some cases not only is the sensibility of the skin restored, but if the plate be in the

neighborhood of the orbit, vision returns. Also, often the so-called " transfer
"
phenomena

appear
—

i. e. loss of sensibility and ischsemia develop upon the unparalyzed side in the position

corresponding to the seat of the metallic application. Powerful magnets have been found to

have a similar influence to the metal, and even disks of wood have been successfully employed.
It is very difficult in this country to obtain transfer phenomena, and it seems almost certain that

they are the result of expectant attention.
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The bodily temperature rarely departs from the norm in hysteria, and in

simulated acute disease advantage can often be taken of the fact for diagnostic

purposes ; nevertheless, hysterical fever does occur. According to M. Briand

and other French writers, there are three types of it—in the first form the

paroxysms are irregular, of long duration, accompanied by various nervous

disturbances
;
in the second variety the fever continues from one to four weeks

and is accompanied by disturbance of the nutrition, in some cases the whole

course of the affection closely mimicking a typhoid fever; in the third form

the paroxysms of fever occur with more or less regularity, so as to give the

appearance of a true intermittent fever. Exaggerated temperatures, 120° or

130° F., have been recorded from time to time as occurring in hysterical

patients. Most, if not all, of these high records have been due to skilful

manipulation of the thermometer by a designing patient, but there is reason

for suspecting that extraordinary local elevations of temperature happen in

hysteria.

Hysterical disturbances of respiration are common. Intensely rapid breath-

ing, 50 to 150 per minute, the so-called
^^

hysterical dyspnoea" may occur

without alteration of the pulse-rate, and may be associated with thoracic

symptoms misleading to the inexperienced practitioner. Hoarse, croaking,

laryngeal cough, seemingly almost uncontrollable, is a frequent hysteric phe-

nomenon, as is also aphonia from laryngeal palsy. Violent paroxysms of

acute dyspnoea may occur from hysterical laryngeal spasm, simulating attacks

of true laryngismus stridulus.

Secretion is often affected in hysteria. Excessive sweating is very com-

mon, and a profuse sweating may be accompanied with a sufficient haemor-

rhage to color it deep rose-red (hcematidrods). One of the most characteristic

symptoms of an hysterical paroxysm is the free discharge of limpid, light-

colored urine, evidently due to vaso-motor and secretory disturbances in the

kidneys. More serious is the partial or even complete suppression of urine

{anuria), which may for many months almost completely prevent the excre-

tion of the urinar}'^ solids through the normal channel. Under these circum-

stances the sweat, the vomit, and other secretions become loaded with urea.

Disturbances of digestion are almost universal in hysteria. Constipation

is very common and not rarely very obstinate. Diarrhoea is more rare.

Flatulence, gastric and intestinal, is sometimes accompanied by extraordinary

distension of the bowels, and occasionally by irregular spasmodic contraction

of the abdominal muscles, producing strange internal noises. Hysterical

oesophageal spasm may for a while prevent swallowing, whilst hysterical

vomiting is one of the most frequent of symptoms. This vomiting may be

excessive and continue for days and weeks, so severely and so persistently that

the patient seems to retain no food whatever, the appetite being replaced by
an absolute loathing for food. Such cases constitute the so-called

"
fasting

girls" who from time to time become the centre of attention and wonder on

the part of whole communities. The ability of the hysteric to live upon the

smallest quantity of food is oflen extraordinary, but there can be no doubt that
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in the notorious instances of alleged fasting deception has played an important

role. The vomiting may be accompanied by reversion of intestinal peristalsis,

resulting in the discharge of faecal matter from the mouth, and cases are on

record in which rectal injections were in a short lime thrown up from the

stomach.

Diagnosis.—The diagnosis of major or minor hysteria occurring in gene-

ral paroxysmal form requires no further discussion. The recognition of the

true nature of an hysterical paralysis may be very difficult.

The presence of other distinct symptoms of hysteria, either in the past or

in the present, is of importance. Nevertheless, a violently hysterical person

may be attacked by organic palsy, and I have also seen hysterical paraplegia

occurring without other symptoms of hysteria and without an hysterical his-

tory that could be made out. The hysterical palsy is apt to be transient and

shifting in its character, to go and come suddenly, and not to conform in

its minor phenomena with the sequences and coincidences of organic palsy.

Again, the hysterical palsy is often accompanied by symptoms that do not

occur in the organic paralysis which is simulated. Thus an hysterical hemi-

plegia or a monoplegia may be attended with paralysis of the bladder, of the

intestines, or of the rectum, although paralysis of the visceral walls is very

rarely if ever present in organic hemiplegia or local paralysis ;
or an hyster-

ical hemianaesthesia is not properly situated in its relations with the coexisting

motor palsy ;
or electro-sensibility is lost when general sensibility is preserved,

etc. etc. An atypical paralysis should always be viewed with suspicion
—in

women it is usually hysterical ;
in men it is usually syphilitic, but may be

hysterical.

An hysterical monoplegia is not infrequently attributed to an injury. If

contractures come on immediately after a real or an alleged injury, the paraly-

sis is probably hysterical ;
but complete relaxation may exist in an hysterical

monoplegia. When after a traumatism the paralysis and the relaxation are

complete and there is no wasting of the muscles, the affection is usually hys-

terical, since in all cases of total or nearly total loss of power from injuries to

a nerve the muscles rapidly change. Irregularities in the anatomical relations

between the disturbances of sensibility and the alterations of mobility indi-

cate an hysterical origin, but these relations may, in hysteria, conform to the

organic type.

In consentaneous organic palsies of sensation and motion sensation almost

always improves first—in mimicking hysterical states motion usually improves
before sensation. In organic hemiplegia aphasia is frequent ;

in hysterical it

is very unusual.

Hysterical affection of the larger joints sometimes so closely simulates

chronic inflammation as to make the diagnosis a matter of some difficulty.

The presence of other hysterical symptoms is important, and usually the true

nature of an hysterical joint can be recognized by attention to the following

considerations : first, the muscular rigidity or contraction can be overcome by

mildly persistent efforts while the patient's mind is diverted, yields readily
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during natural sleep, and disappears during slight anaesthesia or even under

a full dose of chloral or opium ; secondly, there is no rise in temperature in

the joint, although the part looks red and inflamed
; thirdly, the reaction of

the contracted and apparently atrophied muscles to the faradic current is

normal.

The knee is the part most frequently implicated, but mimetic disease of the

hip-joint is especially misleading. It should be noticed that the limp varies

from day to day as the patient's attention is directed to or diverted from the

joint
—that it is exaggerated by fatigue and nervous exhaustion, and hence

is usually more pronounced in the evening than in the morning. Moreover,
in the onset of an organic disease the patient usually begins to limp before

he complains of pain, whilst in the hysterical disorder pain generally appears
first.

Hysterical lateral curvature is especially prone to deceive practitioners,

owing to the fact that true lateral curvature is very frequent in neurasthenic

women. The hysterical curvature, being the outcome of spasm, disappears

during anaesthesia; the organic lateral curvature remains unchanged by the

anaesthetic.

The nature of the hysterical breast is to be recognized by the excessive

superficial tenderness, so that merely brushing or handling the breast causes

as much pain as hard pressure ; by the diffusiveness of the swelling ; by the

constant variation in size and in hardness : and by the recurrence of the symp-
toms at the menstrual period, at the approach of stormy weather, or after

general fatigue. Not rarely in neurotic girls, and sometimes in neurotic boys,

at the period of sexual unfolding one breast will suddenly become hot, exceed-

ingly painful and tender, and perhaps secrete a few drops of sero-lacteal fluid.

The so-called phantom tumor of hysterical women is a localized swelling in

the abdomen, probably the result of local muscular spasm. The sensation

imparted to the fingers may be exactly that of a hard tumor. Usually the

presence of percussion clearness renders the diagnosis of the phantom tumor

easy, but in obese women this sign may fail. The true nature of the phantom
tumor is always revealed by its disappearance during anaesthesia.

Great care is sometimes necessary to prevent mistakes when organic nervous

disease develops in nervous women suffering from hysteria. Among the most

difficult cases that I myself have ever met with are those in which inherited

syphilis has just revealed itself after puberty in an hysterical girl. Basal

meningitis, poliomyelitis, myelitis, or any organic disease may develop in an

hysterical person, and unless cases be thoroughly examined grave errors will

be made. I have seen the diagnosis of major hysteria persisted in by good
medical practitioners up to within a few hours of the death of a patient, when

an examination of the urine would have demonstrated the uraemic nature of

the disease. Usually, watchfulness will result in the detection of choked disk,

trophic change, or other unmistakably organic symptom.
It is usually easy to recognize the nature of an hysterical anaesthesia

through the existence in the past or present of other hysterical manifestations,
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and especially by the fact that frequently when motor and sensory paralyses

coexist, they do not conform in relative position to the organic type ; further,

the organic anaesthesia is fixed and does not vary from time to time in its lim-

its, as does the hysterical anaesthesia
;
and the organic anaesthesia is not inter-

rupted by islets of normal sensation or of hyperaesthesia, as is the hysterical

disorder.

The diagnosis of hysterical blindness can often readily be made by noting

the absence of the causes of organic blindness and the presence of hysterical

manifestations, with the conformity of the amblyopia to the hysterical charac-

teristics already given. (See page 594.) A simulated monocular blindness can

usually be detected by means of the Graefe prism test : if a prism held before

the eye in which sight is admitted cause double vision, or if, when its axis is

held horizontally, a corrective squint develop, vision exists in both eyes.

Another equally certain test is to let the patient read with both eyes at sixteen

or twenty inches, and slip a glass of high focus in front of the eye alleged to

be sound. If the reading continue under these circumstances, the amaurosis is

feigned. L. Muller's test for mimetic deafness in one ear is to have different

words spoken simultaneously in a low voice in two tubes, each of which is con-

nected with one ear of the patient. If the apparent deafness be real, the patient

will only repeat that which is spoken into the healthy ear
;

if there be simula-

tion, confusion and repetition of the words spoken into the alleged deaf ear

result. In any case of simulated paralysis of special sense betrayal will often

occur during the semi-conscious stages of artificial anaesthesia.

Prognosis.—Death from hysteria is almost infinitely rare, although Sir

William Gull has described under the name of anorexia nervosa vel hysteria a

condition with great emaciation, feeble pulse, fading respiration, and low tem-

perature in young patients, ending sometimes in death. It is hardly probable

that these cases were purely hysterical. Proper forced feeding will almost

invariably prevent a fatal termination in hysterical patients who refuse food.

When the hysterical temperament is once thoroughly developed, it is rarely

if ever set aside completely, though it may be held in abeyance. The chances

of complete recovery are therefore much smaller in those cases in which by

original inheritance or by faulty education the person has become an ingrained

hysteric than in those cases in which by transitory emotional pressure, exces-

sive mental and emotional labor, or by other active cause a previously and

inheritedly feeble nervous system has been merely for the time being thrown

off its balance.

Pathology.—Hysteria is based upon no anatomical peculiarity of the ner-

vous system sufficiently gross to be recognized by any test that we are at pres-

ent capable of applying. Theories almost innumerable have from time to

time been suggested to explain the phenomena, but in accordance with the

general rule followed throughout this work no discussion of these theories will

be here entered upon. All that we know is that hysteria is a neurosis—i. e. a

peculiar nervous state which may be the result of inheritance or of more tem-

porary causes.
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Treatment.—For the purposes of discussion the treatment of hysteria

naturally divides itself into preventive and curative.

The preventive treatment of hysteria consists in the proper education of the

young, it being possible to largely overcome the result* of inheritance if the

attempt be begun early enough. In a volume like this there is not space for

the consideration of the details of this subject, but certain general principles

which ought to guide all eflforts can readily be stated. The attempt should he

—
first, to increase the robustness of the whole person, and especially of the

nervous system ; second, to reduce excessive sensitiveness by accustoming the

nervous system to moderate exposure and hardships ; third, to develop in the

child the habit of obedience (first to those who are above her, and afterward

to her own personality, led by a sense of right and wrong ;
in other words, to

teach the young child the habit of subjection to control from without, in order

that the power of self-control from within may later be develoj)ed) ; fourth, to

bring about so much of intellectual development as shall give to the patient

abundance of interest outside of herself and her immediate surroundings, and

shall form a basis for character
; fifth, to inculcate unselfishness and to develop

other traits of character, such as are recognized as worthy of imitation through-

out the world. The when, the where, and the how these things shall be

done depend upon the circumstances of the individual child. Country life is

usually preferable to city life
;
a moderate living to the home of luxur}" ;

home

training to training in boarding-schools or other institutions
; plain food to

high living.

But the environment of the individual patient may change these things.

Thus if the mother in the home be weak and hysterical herself, it is essential

that some one else guide the young life. Again, if it be impossible for the

child to be reared in the country without its leaving a home where all the

influences trend toward good, it may be better to sacrifice the country life and

to attempt to gain its advantages by gymnastics and athletic outdoor sports.

In the treatment of developed hysteria it is essential to remember that in

the majority of cases the hysterical person is a neurasthenic, and that the basal

treatment in most cases must therefore be that of neurasthenia. The rigidity

with which this treatment must be enforced dej^nds upon .the needs of the

individual case, but the removal from home, the putting to bed, the whole

course of the so-called rest-cure by means of the isolation it requires affords

opportunity for that domination and control by the physician and nurse which

are so necessary in the treatment of hysteria.

The success of the moral treatment of the hysteric depends upon the tact

of the physician and of the nurse; and, as the latter functionary is in contin-

ual contact with the patient, she is ver)' important. Unless the nurse be proper-

ly selected with view to the work at hand, all efforts at cure must fail. The

object of the moral management is to develop, first, a willingness to be unself-

ish
; second, the habit of self-control. In some intelligent hysterics a careful,

skilful putting before them of their own nature, of its difficulties, dangers, and

possibilities, has a most happy effect, but great care is necessary in the selection
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of the individual to be managed in this way. Very frequently such treatment

will do harm. In more severe cases absolute control from outside is necessary :

the habit of obedience or submission, once formed, becomes the basis of advance

of character. The first thing to do is to let the patient see that complaints will

not bring sympathy, but will rather excite disgust in the mind of the hearer

and disregard for the patient. The next point is to make the hysterical attacks

as disagreeable as possible to the patient. This is not simply because the attacks

may be simulated or brought on by a direct effort of the will, but that a motive

may be furnished the patient which will aid the will in preventing an attack of

hysteria. The hypodermic injection of apomorphine will usually cause vomit-

ing and arrest of an hysterical paroxysm, and where the attacks recur at short

intervals the apomorphine treatment is often advantageous. When a hospital

resident physician I found that in women who were brought in from the street

by policemen the production of a pair of shears and the commencing of cut-

ting the hair off, preparatory, as was loudly stated to the policeman standing

by, to the putting of a blister on the scalp, would have a more quieting influ-

ence upon a furious hysterical paroxysm than would the efforts of several

strong men. Even though the patient seemed unconscious, invariably the

convulsive movements and the delirium ceased. In an epidemic of hysteria

which occurred in one of our Philadelphia charity schools two most obstinate

cases resisted the cold douche, blisters, and even the hot iron : no procedure had

the slightest effect in preventing the continual recurrence of beast mimicry and

other hysterical paroxysms. The two children were finally kept without food

for three-quarters of a day, and then fed as much as they would take. To one

of them, in the presence of the other, was then given ether, as slowly and as

disagreeably as possible, so as to provoke screaming, fighting, and excessive

vomiting. This put an end to the symptoms in the one that suffered and the

one that witnessed the suffering.

The effect of a motive in hysteria is sometimes most extraordinary. The

well-known sudden restorations of power to limbs that have been palsied for

years, or to patients that have been bedridden for decades, through strong

religious excitement and faith, are supplemented by cases in which the emotion

has been fear or rage. I have known a woman who had been motionless in bed

for many years, enraged by the treatment of her physician, leap from the bed

and tear the clothes off his back before she could be restrained. These cases

illustrate, however, rather the result of emotional excitement than of a motive.

Not so an instance in which a poor but very beautiful hysterical girl, engaged
to a rich man, was informed by the latter that though he loved her he could not

live with a woman who vomited continually, and that the marriage would have

to be postponed until the vomiting ceased
;
and behold ! how soon that incoer-

cible vomiting ceased ! In this case the patient did not vomit purposely, but

the strongly excited will finally controlled the stomach.

In endeavoring to carry on the moral management of the hysterical patient

it is essential that the physician do not intensify the symptoms by too much

attention. The hysterical woman often craves for medical sympathy, and
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occasionally has toward the doctor distinctly sexual feelings, so that caution is

sometimes neces.sary not to do her more harm than good. In those cases in

which paralysis, vomiting, or other active functional derangement exists the

patient should be taught that constant effort will often overcome the evil.

Hypnotism is sometimes of great value in the treatment of hysterical

symptoms, but the greatest care is necessary in using the method, as the atten-

tion which it brings to the patient and the state itself may do grave injury.

I have, however, seen rapid cures by it of hysterical contractures which had

resisted all other treatment. Hypnotism is especially dangerous when the

hysteria is deeply seated in an original lack in the nervous system : in acci-

dental hysteria it may be used more freely. I do not believe at all that the

cure in these cases is due to any suggestions made in the hypnotic state : the

result of treatment is rather the outcome of a mental impression.

The same may be said of mock surgical operations, which may occasionally

be used with excellent result, but which are of course esj^ecially liable to abuse.

Bread pills given with absolute carefulness as to detail of administration some-

times work wonders. Of exactly the same character are the so-called faith

cures, pilgrimiiges, etc. One of the worst cases of chronic hysteria I ever

knew, who has been much in the newspapers in recent times as having been

cured by a pilgrimage to Our Lady of Lourdes, was the subject of a clinical

lecture by myself, published ten years ago, in which lecture it was stated that

the woman would probably some time be relieved, but not by the doctors.

Certain drugs belonging to the so-called class
"
antispasmodics," notably

asafoetida, valerian, musk, and camphor, are useful remedies in the treatment

of mild hysteria, since they often abate the symptoms, quiet the nerve-excite-

ment of the patient, and never do harm. The bromides have more influence

than any one of these remedies, but are distinctly more capable of harm, and

should only be allowed at the discretion of the physician. Chloral, morphine,
and other narcotics may sometimes be used with advantage, but the danger of

the production of the narcotic habit is very great, and neither of these rem-

edies nor alcohol should under any circumstances be prescribed to the patient

with knowledge on her part of what she is taking.

Local treatment in hysteria is always accompanied with a danger of in-

creasing the symptom by calling attention to it
; nevertheless, in many cases

it is necessary. Pains which seem agonizing will often be forgotten in a

moment under some pleasu'rable excitement, and the attempt to relieve pain

by narcotics always endangers the formation of the narcotic habit. The head-

aches of hysteria can sometimes, however, be much benefited by the use of

the bromides or of cannabis indica.

In pseudo-hysterical angina it is probable that the pain itself is not alto-

gether purely hysterical, but the result of an hysterical spasm or loss of power
in some portion of the canliac apparatus. Certainly this pain is often relieved

by nitro-glycerin or nitrite of amyl, and the paroxysms prevented by the per-

sistent use of cardiac tonics, such as digitalis and caffeine. Counter-irritation

sometimes will relieve the pain of hyperaesthetic ovaries, and occasionally is
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of value against the tenderness of the so-called spinal irritation. Usually,

however, in these eases the application of a belladonna plaster is more suc-

cessful. In severe cases of pain hypodermic injections of water sometimes

have a marvellous effect. This effect of such injections is especially pronounced

in hysterical insomnia, deep sleep being frequently produced by a few drops of

a fluid which the patient believes is a saturated solution of morphine.

In the treatment of painful special-sense hypersesthesia it is essential that

the patient be not allowed to be shut up in dark rooms or in excessively quiet

apartments, but to be forced to endure at least a moderate amount of the

natural stimulus which it is affirmed causes so much pain. I have cured

severe hysterical blindness on one side by closing the sound eye hermetically

with sticking-plaster and putting blisters, one after the other, behind the ear

and on the temple of the blind side, the patient being informed that the fast-

ening up of the well eye and the blistering would be kept up indefinitely

until sight returned to the affected *organ.

In hysterical paralysis faradization and massage are oft«n of great service,

provided the patient be impressed with the belief in their power for good.

Hysterical contractures are among the most obstinate of symptoms : occasion-

ally they can be affected by static or faradic electricity, by blistering, or by
other procedures which produce a distinct moral or physical perturbation. I

have found in obstinate cases very marked benefit from the subcutaneous

section of the tightened tendons. How far such operations do good directly,

and how far they produce their effects by causing a mental impression, is

uncertain. As already stated, hypnotism is of special value in this form of

hysteria.

Hysterical retention of the urine requires the exercise of great tact in its

management. On the one hand, the long distension of the bladder may pro-

duce organic disease
; and, on the other hand, a large element in the pro-

duction of the retention may be the desire of the woman to have the doc-

tor draw off her urine. The catheter should always be passed by a female

nurse, the doctor positively refusing to do it.

Hysterical vomiting is to be, at first at least, totally disregarded. If, how-

ever, it persist and become severe enough to attack nutrition, the various

antiemetics, especially cocaine, may be tried, but artificial feeding should soon

be resorted to. Semi-liquid, half-digested food should be given by means of

the nasal, oesophageal tube, the process being made distinctly disagreeable for

the patient.

Vertigo.

Vertigo, or the sensation of moving or of an appearance of motion

in surrounding objects which are really at rest, varies from the slightest

swimming of the head to the attacks in which the victim seems involved in

a whirling chaos of motion. In the more severe attacks the ground undu-

lates or rises or sinks
;
houses move

; hills, trees, and rocks slant hither and

thither
;
and in some instances the whole landscape inverts itself and hangs

Vol. I 39
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above the head, threatening ruin. In these severe cases there may be dis-

tinct perversion of special senses. The term vertiginous status is api)Iial to

the condition in which paroxysms of vertigo occur in rapid succession.

Vertigo may be organic, dependent upon organic disease of the nerve-cen-

tres
; cardiac, due to disturbance of the circulation

; epileptic, the outcome of

idiopathic epilepsy ; hysterical or neurasthenic, including cases due to nervous

exhaustion
; peripheral, due to a peripheral irritation

; special sense, due to

derangement of the special senses
; toxcemic, due to the presence in the blood of

some poison ; essential, including cases whose pathology is at present unknown.

Organic Vertigo may arise from almost any form of brain disease : it is

exceedingly common in the invasion of multiple cerebral sclerosis, and may be

the outcome of a specific or of a true locomotor ataxia.

Concerning Epileptic Vertigo see Epilepsy.

(Jardiac Vertigo is usually seen in fatty degeneration or other disease of the

heart accompanied by failing power, and is usually to be recognized by the fact

that it is produced by any sudden severe exertion or is accompanied by cardiac

distress or by fear. Mai de montagne (headache, vertigo, dyspnoea, with nausea

and vomiting), produced in some persons by the rarefied air of high moun-

tains, is probably a cardiac vertigo, as is also the swimming of the head seen

in persons of advanced age with atheromatous arteries.

Any variety of vertigo may be closely counterfeited by the hysterical affec-

tion, which, however, frequently takes some bizarre atypical form. Tiie ver-

tigo of neurasthenia is rarely severe, and is especially apt to be provoked by
sudden intense peripheral sense-irritation, as flashing of light, etc.

Among the peripheral vertigoes may be mentioned the affection described

by Prof. Charcot under the name of laryngeal vertigo, in which laryngeal

parsesthesiae with spasmodic cough are followed by a brief vertigo. Some

of the cases reported of laryngeal vertigo have probably been a form of idio-

pathic epilepsy or of ataxic laryngeal crises, but the cure of some of the cases

by removal of apiaryngeal polypus or other gross laryngeal lesion has proven

that the brain symptoms may be reflex.

Gastric Vertigo may be the result of an acute gastric irritation, produced,

perchance, by indulgence in strawberries, lobsters, shell-fish, or some, other

articles of diet out of harmony with the digestion of the individual. This

vertigo is often attended with intense headache, partial blindness, or double

vision, and is relieved by vomiting.

Chronic gastric vertigo, due to persistent dyspepsia, is a much rarer affection

than was supposed by Trousseau and his followers. In those cases of chronic

dyspepsia in which the more or less constant vertigo is at its worst two to four

hours before eating it seems to me as rational to ascribe the vertigo to the pres-

ence in the blood of products of im|jerfect digestion as to attribute it to gastric

irritation. In some dyspeptics, however, there are more or less frequent par-

oxysms of vertigo, with ocular disturbance and sick stomach, closely simulat-

ing those of an acute gastric vertigo. It is possible that the vertigo which

occurs long after eating in chronic dysjiepsia may sometimes be due to an intes-
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tinal irritation, as is undoubtedly the giddiness with a sense of weight over the

brows, or even of burning in the eyes, which may be the only manifest symp-
tom of tapeworm.

Vertigo of the Special Senses.—It is well known that certain rapid changes of

position produce giddiness with nausea and vomiting, notably rapid whirling,

as in the waltz, swinging, as in the play of children, and the rocking motion

of the ocean. The giddiness in these cases may be in part due to the disturb-

ance of circulation, but it seems also to be in part caused by the special-sense

irritation.

Paralysis of the external rectus, and more rarely of other eye-muscles, often

produces a vertigo which is probably the result of the confusion caused in the

nerve-centres by the non-agreement of the eyes and other special-sense organs

in their representation of objects. Even when one eye is closed the object

may be perceived in one direction by vision and in another by the sense of

touch or of the muscular sense, so that closure of one eye does not always

arrest the vertigo. Nystagmus sometimes produces giddiness by the rapid

changes in the position of sensory impressions on the retina. It is import-

ant to remember that whilst an acute paralytic squint is almost invariably

accompanied by double vision and giddiness, a concomitant^ squint rarely pro-

duces either of these symptoms.

Vertigo is sometimes produced in man by injections into the external ear

of very hot or very cold water; also by mechanical interference with the

Eustachian tubes. It is as yet uncertain whether such vertigo ought to be

considered as really due to the disturbance of the external ear or as a purely

reflex phenomenon. Any disease which involves the aural labyrinth is very

prone to produce pronounced vertigo ;
and intense sudden congestion of the

inner ear or apoplexy into the semicircular canals may cause a sudden violent

vertigo, accompanied by extreme pallor of the face, excessive sweating, and

violent symptoms of imminent syncope or even death. Almost all forms of

aural vertigo are spoken of by writers as Meni^^s disease : the name should,

however, be restricted to the sudden apoplectic cases, such as were described

by Meniere in 1861. Aural vertigo may be essentially chronic and persist-

ent. I have seen frequent vertiginous attacks produced by a gunshot wound

in which the bullet lodged in the vicinity of the semicircular canals. The

nature of an aural vertigo is to be made out by noticing the deafness or other

evidence of local disease of the ear. Meniere's disease must be distinguished

from VoUolini's disease, which is a purulent, labyrinthic otitis. In Volto-

lini's disease the attack is accompanied with violent pains in the ear, the

unconsciousness becomes complete, and high fever and delirium indicate the

gravity of the affection.

Toxcemic Vertigo may be the only decided symptom of a mild ursemia, is

very commonly of lithsemic origin, or may be produced by alcohol or various

^ A concomitant squint is one which is produced by defect of the eye itself. The fact

stated in the text is probably owing to the slow development of the concomitant squint and

the habitual disregard by the brain-centres of the visual image in one of the two eyes.
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other poisons. The lithsemic vertigo is often severe and attended with some
mental confusion. Its nature is to be recognized by detecting the lithseraia.

JSssential vertigo represents a class of infrequent cases in which no known
cause of vertigo can be discovered. It is probable that in the brain there are

undiscovered centres of equilibration disease of which may give rise to vertigo.

Treatment.—The treatment of vertigo resolves itself into the treatment of

the disease which produces the symptom. In those cases in which no dis-

tinct cause can be discovered remedial measures should be directed to the

thorough building up of the general health. There is no known specific treat-

ment of the vertigo itself.

Epilepsy.

Deflnition.—A disease of unknown pathology, in which at irregular inter-

vals and without obvious existing causes an abnormal disturbance of nerve-

force occurs, in most cases accompanied with loss of consciousness and very

frequently by convulsive disturbance.

Synonyms.—Idiopathic epilepsy ;
Fits

; Falling sickness.

Etiology.—The importance of heredity in the production of epilepsy is

shown by the fact that of 4300 cases collected from various sources by Prof.

H. A. Hare, 26 per cent, afforded a distinctly neurotic family history. Very
frequently the inheritance is direct, the epilepsy attacking various members of

successive generations ;
but perhaps in the greater number of cases the epilepsy

is an expression of a neuropathic root-stock. Especially does the disease inter-

change in different generations with insanity. Alcoholism in the parent is

frequently an active cause
; consanguineous marriage has a distinct but less

powerful influence. Scrofulosis, rachitis, extreme poverty, or dissipation,

anything which exhausts the vitality of the parent stock and tends to the pro-

duction of nerve-degeneration or of imperfect development of the nervous sys-

tem, certainly has an influence in the production of the epileptic diathesis.

The production of what may be termed accidental epilepsy by poisons, alco-

holism, extreme dissipation, violent emotion such as fright, peripheral irrita-

tion, etc., may result in a permanent epilepsy, it being an established clinical

fact that when, through the action of some removable cause, the nervous sys-

tem has become accustomed at irregular intervals to discharge paroxysmally

nerve-force, the habitual discharge is very prone to continue after the removal

of the original cause.

Epilepsy is somewhat more frequent in males than in females. It is espe-

cially a disease of early adult life, but once established is permanent. Prob-

ably about one-third of the cases have their beginning under thirteen years of

age, two-thirds under nineteen, and the remaining third under thirty years of

age ;
the number of cases occurring after thirty being so few as scarcely to

affect statistics.

Symptomatology.—In the typical, fully-develojied epileptiform convul-

sion the first symptom is a peculiar sensation, first felt in some part of the

body, and rising from its seat of origin up to the head, to be lost in uncon-
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sciousness. This so-called aura is succeeded at once by a peculiar wild, harsh

scream, known as the epileptic (yry. With the first unconsciousness a general

tonic spasm comes on, producing rigidity of the whole body and violent distor-

tions of the head, limbs, and face. The muscles of the trunk and abdomen

are rigidly contracted. Often a turning of the head and eyes to one side is

the first evidence of this condition, and in some cases not only the head but

the whole body rotates. The facial muscles are violently contracted, usually
most markedly on the side toward which the head turns

;
the jaws are fixed

and often drawn to one side
;
the arms are almost always flexed at the elbow,

and still more strongly at the wrists
;
whilst the fingers are flexed at the meta-

carpo-phalangeal joints and extended at the others, the thumb being adducted

into the palm or pressed against the first finger. The position of the fingers

is similar to that of grasping a pen, and is due to conjoint spasmodic contrac-

tions of the interosseous and flexor muscles, as in the so-called athetosis. The

legs are extended and the feet inverted. The position of the arms, legs, hands,

and feet is usually that which is assumed in a case of universal tonic spasm, the

members being drawn always in the direction of the muscles of superior power ;

but in some epileptic convulsions this is departed from, showing that certain

of the muscles are more aifected than others. Thus, the fists may be clinched

or the legs may be violently flexed and drawn up on the abdomen.

The stage of tonic spasm is usually accompanied by marked pallor of the

face, and lasts from a few seconds to one or even two minutes, when it is suc-

ceeded by the stage of clonic spasm. Usually the coming on of this is marked

by vibratory tremors passing into vibrations, which continually grow both

slower and more severe until the intermissions become long and complete, and

the limbs are alternately relaxed and jerked in movements as wild and bizarre

as they are violent. During the period of clonic spasm the face becomes red,

congested, even bloated, and often livid. The expression changes continually,

since the spasm involves all the muscles of the face, including those of masti-

cation and of the tongue, the soft palat€, and the larynx. Owing to the violent

working of the muscles of mastication the saliva is forced from the mouth in

the form of froth. The tongue is continually thrust in and out by the spasm
of its muscles, and is apt to be caught between the convulsively moving jaws
and severely bitten. If the tongue happens to be between the teeth during the

period of tonic spasm in an epileptic convulsion, it is bitten in the first stage

of the fit.

The blood-stain which is so characteristic upon the froth is due to haemor-

rhage from the tongue. The pupils at the beginning of the fit are sometimes

contracted
; absolutely immovable dilatation occurs, however, very early, if

indeed it be not present from the onset, and is the characteristic condition dur-

ing the whole fit. The return of the pupils to the normal state is often one of

the earliest evidences that the paroxysm has exhausted itself. In some cases

after the fit the pupils undergo remarkable oscillations. During the height of

the attack both the pupillary and the conjunctival reflexes are abolished. The

sphincters are in the majority of epileptic convulsions not relaxed, but it is not
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rare for the urine and fseces to be passed, and Gowers affirms that this is more

apt to occur in nocturnal fits. The pulse, in the beginning feeble or of normal

force, during the height of the paroxysms is greatly increased in frecjuency and

in force. M. Magnon states that during the tonic stage the pulse-rate falls,

and the rhythm is altered so that a complete systole and diastole may occupy
six times the normal period. During the clonic convulsion the respiration is

noisy, stertorous, slow, or even irregular : often the pauses between the acts

are so long that the patient seems to have stopped breathing, and when death

occurs in a fit it is by the persistence of such arrest of respiration.

During the convulsion of epilepsy the bodily temperature may remain

about the norm, but, if the attack be prolonged, usually rises, very rarely,

however, going above 102°. During the status epilepticus the temperature
of 107° may be reached.

The stage of clonic convulsion lasts from three to four minutes, when it

merges into the condition of quiet coma, and this in turn passes into a heavy

sleep, which may continue for a few moments or for hours. Afler the waking
the patient suffers from headache and general muscular soreness.

The description which has just been given represents the epileptiform con-

vulsion as it is seen in what may be considered typical epilepsy ;
but even in

the majority of cases of epilepsy some of the phenomena are wanting, and

almost any of them may be absent. The essential or central idea of the epi-

leptiform convulsion is the occurrence of complete unconsciousness, with nervous

discharge taking the form of a clonic spasm, in which the movements have no

relation, apparent or real, to those of ordinary life.

It must never be forgotten that the epileptiform convulsion in its most

typical manifestations may arise from causes other than epilepsy, and also that

epilepsy may give rise to convulsive and other nervous disturbances replacing

the epileptiform convulsion, but entirely different from it in their phenomena.
Before considering these anomalous epilepsies I shall discuss in more detail one

or two of the more important symptoms of the convulsive attack.

The epileptic cry is probably due to a forcing of air by the convulsive con-

tractions of the respiratory muscles through a glottis narrowed by spasm of

the vocal cord. It is commonly single, but may be repeated, although much

repetition should always raise the suspicion that the attack is hysterical.

The aura is oflen absent. When present it usually arises in one extremity

or in the stomach, although j)sychical and special-sense auras do occur, and in

some cases warnings are given by bilateral tremors or starts in the limbs, or

by widespread indefinable sensations, which may perhaps be looked upon as

generalized auras. Various as the auras are in different individuals, they are

remarkably constant in the one subject, each epileptic paroxysm conforming to

those that have preceded it.

An aura which commences in an extremity is usually first^felt in the hand,

but it may b^in in the foot. From the hand it rises up the arm as an inde-

scribable sensation, and is not rarely traced by the patient to the neck, where

it disappears in the development of unconsciousness. The gastric aura is very
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frequent. It is variously described—as pain, as burning, as a sense of cold-

ness, as trembling, but more often as an indefinite distress. Usually there is

no sensation of rising connected with it, but in some cases this occurs. An
aura may be first felt in the chest, and ascend to the throat, when it gives rise

to choking sensations. It may also begin in the face, tongue, larynx, pharynx,
or indeed in any part of the body. In psychical aura the emotion is almost

always that of alarm or excessive terror. In very rare cases a very peculiar

idea ushers in the epileptic convulsion, constituting a true intellectual aura.

Special-sense auras are rare, the gustatory being the most infrequent, the

ocular the most frequent. The ocular aura may consist in seeing colors
;
in an

apparent increase or lessening in the size of objects ;
in indescribable visual

sensations
;
in double vision, or in loss of distinctness of sight, deepening, it

may be, into complete blindness. In a few cases there are actual visions, either

simple or complex. In the auditory aura abnormal sounds are heard, such as

hissing or the whizz of rushing steam, or intermittent, pulsating noises, such

as beating of drums or music, and in very infrequent cases even a spoken word.

The olfactory aura seems always to take the form, of a bad smell.

The rate of the aura varies very greatly. When it is slow enough to allow

of the institution of proper measures the fit can usually be aborted.

According to the observations of Westphal and of Gowers, none of the

myotatic contractions can be obtainefl immediately after a very severe epileptic

fit, but after about half a minute the knee-jerk reappears, and frequently

becomes excessive
;
ankle-clonus may also be temporarily present.

The most important of the anomalous epilepsies is that which is known as

'^

petit mal" or the little sickness, in contrast to the larger attacks, which are

known as "
gros mal.'' In its more ordinary form petit mal consists of a

momentary loss of consciousness, accompanied by pallor of the face, which is

not, however, invariably present. The sufferer, in the midst of a conversation,

suddenly stops, is quiet for a few seconds, and then takes up the thread of dis-

course as though nothing had happened, being in fact unconscious that any-

thing has happened. Sometimes the period of consciousness is followed by a

state of confusion of thought.

It must be borne in mind that every grade of attack occurs in nature

between the mildest and briefest paroxysm of petit mal and the most severe

convulsion. Sometimes the unconsciousness is accompanied with great muscu-

lar relaxation and a fall to the earth, without further symptom. Sometimes

the petit mal is ushered in by a distinct aura or even a single loud, piercing

scream, which may not be followed by motor disturbance. So variable and so

frequently absent is the convulsive portion of the epileptic paroxysm that the

unconsciousness is usually considered as the essential portion of the epileptic

paroxysm. I am sure, however, that in an epileptic attack consciousness may
be preserved. In a case which was probably one of epilepsy, and in which, so

long as I had opportunity for watching the symptoms, there was no change,

the patient had a distinct aura in the hand, rising up the arm in the usual

manner, but suffering arrest in the neck, at which time, without any loss of con-
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sciousness, there were violent convulsive movements of the muscles below the

position to which the aura had reached.

Further, I'am sure that the epileptic paroxysm may show itself simply as

a sensory disorder which resembles an epileptic paroxysm cut oif at the end of

the aura stage. Thus I have seen in various children paroxysms in which the

child would cry out with a sudden painful sensation in its stomach, become

extremely pallid, run to its mother, be held for a moment, and the whole

attack would be over, there being, at least in some of these attacks, no loss of

consciousness. That these cases represented true epilepsy has been demon-

strated by their continuance in spite of all treatment
; by the regularity of

their occurrence; and, beyond all, by the fact that I have watched them

develop into fully-formed, unmistakable epilepsy.

When the epileptic paroxysm occurs only at night {nocturnal epilepsy), its

existence may be entirely overlooked. Sometimes the patient wakes before the

occurrence of the paroxysm, but very frequently he passes directly from the

unconsciousness of sleep to the unconsciousness of the epileptic convulsion, and

on waking in the morning has no knowledge of what has occurred, although

usually there is much malaise and general physical weariness. A bitten tongue
in such cases ought to rev^eal the occurrence of the night. Frequently, but not

by any means universally, the urine is passed during the attack, and whenever

a new habit of wetting the bed at night is formed during late youth or early

adult life suspicion should be aroused.

The most characteristic feature of the movements of ordinary epilepsy is

the absence of apparent purposiveness, but in anomalous epilepsy this charac-

teristic may be wanting, as in procursive epilepsy and epileptic automatism.

In epilepsia procursiva, either with or without a primary epileptic cry, the

subject starts on a run, either forward or in a circle, and after a greater or less

time wakes up or falls in a violent clonic convulsion. I have seen the arrest

of such a patient by force change the attack of running into a clonic convulsion.

This procursive epilepsy is rarely preceded by an aura; is often but not always
associated with organic disease of the brain

;
occurs usually but by no means

universally in young subjects ; may continue for years unchanged or be trans-

formed into an ordinary epilepsy, during the transformation the attacks being

now this, now that, form. It is said, also, to be frequently associated with

moral degradation.

In a paroxysm of epileptic automatism the subject performs simple or com-

plicated acts apparently involving the possession of consciousness, and yet is in

the condition in which he has no proper control or knowledge of himself or of

his surroundings. The relations of epileptic automatism to double conscious-

ness are very close. The condition may precede or may follow the convulsive

attack, the patient running, singing, dancing, laughing, gesticulating, or doing
other bizarre actions, and then falling in a convulsion. Epileptic automatism

is, however, usually a post-paroxysmal phenomenon, and occurs more frequently

after a minor than after a major epileptic attack. In its simplest form the

automatism consists of doing something which is usually incongruous, such as
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undressing regardless of surrounding circumstances, seizing and secreting about

the person small objects, cutting bread and buttering it and eating it as fast as

possible, etc. etc. Sometimes the series of acts are so apparently rational and

purposive that it is almost impossible to persuade bystanders that the patient is

not conscious. Gowers relates a case in which a London cabman would drive

through the most crowded streets of London without accident
;
and a woman

under my own care would continue whatever act she was doing at the time of

the convulsion. Thus, when preparing a meal she would fall into a convulsion,

get up in two or three minutes, and continue to dish up the dinner, arrange the

plates, etc. in an apparently natural way, but after a time would suddenly wake

up and have no knowledge of what she had been doing.

In many cases of epileptic automatism no display of emotion is made :

sometimes, however, the patient is hilarious, and even aggressively affectionate,

and still more frequently rage or violent emotion is manifested. It is through
cases in which violent passion asserts itself that epileptic automatism passes into

the so-called epileptic mania, which, indeed, may be very logically considered as

a form of the automatism associated with excited emotions.

In maniacal epileptic automatism, so called, there is violent excitement and

delirium, which may take the form of an acute mania or of an agitated melan-

choly : in either case the incoherence is usually less than in the corresponding

non-epileptic affection. Not rarely after a primary period of violent discon-

nected speech the patient is seized with an ambitious or mystic delirium, or

sometimes a delirium of persecution, or, more rarely, with an erotomania, in

which sentence after sentence flows out with extraordinary volubility. The

attack usually comes on suddenly, and is always accompanied by hallucinations,

which sometimes develop brusquely or, more rarely, in the course of a few

minutes. The hallucinations affect all the senses and give rise to delusions

which conform with the type of the emotional disturbance. The delirium may
last for a few moments or several days. It is especially characterized by the

tendency to acts of extreme violence—to suicide in the melancholic form and to

homicide in the maniacal variety.

In epileptic fury the subject has no control over his actions, and when mur-

der and other crimes are committed it is important that the medical jurist recog-

nize the true nature of the attack. When the mania is of mild type the danger
of overlooking its character is greatest. The diagnosis is to be made by obtain-

ing the history of previous attacks of epilepsy, by the brutality and causeless-

ness of the crime, and especially by the fact that the patient has no memory of

occurrences which took place during the mania. In a certain proportion of the

cases the attacks of epileptic mania are repeated in exact counterfeit one of the

other. The maniacal outbreak may, however, not recur for a great length of

time. The difficulties of the expert are increased by the fact that the first

paroxysm of an epilepsy may take the form of a furious outbreak of epileptic

mania. Under these circumstances it may be essential that the patient be kept

for a length of time under surveillance, since, although the circumstances of

the paroxysm may satisfy the mind of the medical expert, they may fail to
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carry conviction to juJge and jury. Esqnirol states that the homicidal mania

of epilepsy is never radically cured, and that its subject is always liable to a

fresh outbreak. Whether this kye absolutely true or not, it is certain that the

recurrence is sufficiently habitual to demand the perpetual surveillance of the

epileptic criminal.

Epilepsy frequently leads to mental degradation, which may end in com-

plete dementia. More rarely a permanent insanity develops in the epileptic,

although it is doubtful whether the convulsions in these cases are not simply
the outcome of an original neurotic vice which is also the cause of the insan-

ity. The type of such insanity is said to be usually melancholic, with delu-

sions of persecution and suicidal impulses. The characteristic mental state of

chronic epilepsy is progressively lowered mental power, with a peculiar irrita-

bility and brutal selfishness, and outbreaks of furious anger on the slightest

provocation. Even while the mental powers are still active epileptics very

frequently are peculiarly irritable and revengeful. After a paroxysm these

tendencies are increased.

The term Cardiac Epilepsy has been given to a peculiar form of par-

oxysmal attacks with convulsive movements in which it is doubtful whether

the nervous or the circulatory disturbance should be considered primary.
There are two forms of this aflPection.

In Syncopal Cardiac Epilepsy the habitual pulse-rate is much below the

norm, and at the moment of the attack diminishes to twelve, ten, or even

five per minute. The paroxysm may be ushered in by an aura; the face, at

first pale, afterward becomes congested ;
the respiration, at first often quick-

ened, is labored and stertorous ;
the bodily temperature usually, if not always,

falls, in some cases very distinctly. Not rarely, directly before the paroxysm,
the patient complains bitterly of intense coldness. Whilst unconscious the

patient may be quiet, but general or more frequently partial convulsions, with

or without biting of the tongue, are not infrequent phenomena.
In the Congestive Cardiac Epilepsy there is during the attack excessively

violent heart-action, with intense congestion of the head, giving rise to deep

flushing, to the formation of punctate ecchymoses, and even to general oozing
of blood from the face. The conjunctiva is usually extraordinarily congested

and swollen, and often bleeds freely. Not rarely violent haemorrhage from

the nose occurs. I have never seen the attack commence with an aura, but

the convulsive movements may be very violent.

Diagnosis.—In discu&sing the diagnosis of epilepsy it seems best, first, to

consider the anomalous forms of epilepsy ; second, the relations of idiopathic

epileptiform convulsions to other forms of convulsions.

The diagnosis of anomalous epilepsy becomes easy when it is recognized

that the essential character of idiopathic epilepsy is a tendency to an abnormal

discharge of nerve-force at irregular intervals and without obvious cause, but

dependent upon some persistent, usually irremediable, state of the nervous system.

Such being the fact, whenever during late childhood or early adult life

peculiar paroxysmal attacks occur, evidently not of hysterical origin nor yet
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due to irritation, to abuse of alcoholic or sexual pleasures, or to any other

assignable cause, the practitioner should suspect the presence of an aberrant

epilepsy. It is, however, very unwise to express such an opinion too hastily,

and only after the failure of long-continued treatment to effect a cure should

the probable nature of the attacks be explained to the parents or immediate

friends of the patient.

The convulsions produced in childhood by the peripheral irritations, etc.

are distinguishable from epileptic fits only by the failure of repetition. It

must be remembered that what may be called the convulsive diathesis in the

child is closely associated with the epileptic diathesis, and that in a large pro-

portion of cases of epilepsy there is a history of repeated convulsions during
childhood. Some children are evidently born with a convulsive tendency so

firmly fixed in the nervous system that its possessor is doomed from birth to a

hopeless epilepsy. On the other hand, there are individuals in whom the epi-

leptic tendency originally exists, but in so slight a degree as to be amenable to

hygienic and medicinal treatment. Such an individual may during childhood

suffer from repeated attacks of accidental convulsions and become epileptic, or

by great care the early convulsions may be prevented, the diathesis or tendency
be overcome, and the nervous system be allowed to harden into the normal

mould.

The characteristics of the hysterical convulsion, as contrasted with the epi-

leptiform, are the peculiar disturbances of consciousness (see Hysteria, page

597) ;
the presence of emotional disorder ;

and the tendency of the muscular

contractions to affect only a part of the body, to simulate in an exaggerated
form natural movements, and to become tetanic. Persistently clonic spasms

pertain especially to the epileptiform convulsion, whilst persistent tetanic

rigidity is highly characteristic of hysteria.

Although usually the true nature of hystero-epilepsy can be recognized,

there are cases in which it is necessary to reserve the diagnosis until the

patient has long been watched. It must also be remembered that pronounced

hysterical phenomena may immediately follow a purely epileptic convulsion.

Nocturnal epileptiform attacks, in which the patient passes without waking
into the convulsion, are probably never hysterical.

It is necessary also to distinguish from idiopathic epilepsy epileptic convul-

sions due to peripheral irritation, or "
reflex epilepsy ;

"
epileptiform convulsions

due to violent poisonings from within or without the body, or " toxsemic epi-

lepsy;" and epileptiform convulsions due to organic brain disease, or "organic

epilepsy."

The age at which the epileptic paroxysm has first appeared is a matter of

vital importance in the diagnosis between idiopathic epilepsy and the diseases

which simulate it. It may be laid down as a rule of sufficient accuracy for

practical guidance, and having very rare if any exceptions, that an epilepsy

which develops after the thirty-fifth year of age is not idiopathic, hut is due to

some organic brain disease, to the abuse of alcohol, reflex irritation, or other

causes, which in some cases may be so hidden as to be exceedingly difficult of
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recognition. An epilepsy which first appears after the thirteenth year should

be viewed with great suspicion. In my own experience epilepsy occurring
between the age of thirty-five and fifty-five, not dependent upon assignable

causes unconnected with organic brain disease, has in at least 80 per cent, of

the cases been due to brain syphilis.

The nature of an Organic Epilepsy is often indicated by the character of

the attack. In idiopathic epilepsy the convulsion rarely begins habitually in

one extremity. Such mode of onset, and especially the confinement of the

movements to one limb, one side of the face, or other muscular territory,

should arouse the grave suspicion of Jacksonian epilepsy due to organic focal

brain disease. An idiopathic epilepsy, or at least an epilepsy in which no

change can be demonstrated in the nerve-centres, may, however, take on the

Jacksonian type, so that in any case, before giving a positive opinion, it is

wisest to wait for other syftiptoms of organic brain disease
;
but here it must

also not be forgotten that a temporary aphasia and a hemiplegic or monoplegic

paresis may follow a paroxysm of idiopathic epilepsy.

Reflex Epilepsy is not to be distinguished by any peculiarities in the convul-

sion, but only by finding the cause of the irritation and noting the effect of its

removal. It must, therefore, be an invariable rule for the practitioner to search

thoroughly every epileptic individual for points of irritation. Wounds of the

head or other portions of the body, astigmatism and other imperfections of the

eyes, diseases or malformations of the nasal cavity, carious teeth and retained

milk teeth, aural disease, adherent prepuce or other irritation of the genital or-

gans, intestinal worms,—are among the irritations which have in very many
cases provoked a reflex epilepsy. The importance of thorough examination is

increased by the fact that the reflex epilepsy may engender the epileptic habit.

Of the Toxcemic Epilepsies the most important is the alcoholic, which may
simulate very closely not only major epilepsy, but the simple epileptic vertigo

or petit mal. Not rarely the attack is ushered in by headache, gastric embar-

rassment, troubles of vision, excessive tremors, or some similar prodrome which

may closely resemble an aura, and probably is of the nature of an aura. The

alcoholic convulsions often occur in paroxysms, two, three, four, or more, one

aft«r the other, at intervals of a few moments, and are not rarely followed by
a temporary mental derangement which may take the form of acute dementia,

during which the subject is reduced to the condition of an automaton, obey-

ing immediately and mechanically all impulses from without. Ursemic and

plumbic convulsions may also closely simulate an idiopathtic epilepsy. In all

cases of toxsemic epilepsy the diagnosis must rest upon the history of the case

and the presence of other symptoms of poisoning.

Much aid in the diagnosis between uraemic, hystero-epileptic, and epileptic

convulsions can be obtainwl by a study of the temperature. Uraeraic convul-

sions are usually, but not always, accompanied by fall of temperature. In the

severe isolated epileptic attack the temperature often rises very distinctly, and

when there is a prolonge<l scries of fits, connected by coma and occurring at

short intervals, the temperature rises steadily. The single hystero-epileptic
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attack is accompanied only by a slight rise of temperature, and when a series

of convulsions are the expression of the hystero-epilepsy, the temperature falls

very rapidly immediately after each convulsion, and does not after successive

attacks reach distinctly higher than in the first.

Prognosis.—So far as the continuance of the paroxysms is concerned, the

prognosis in idiopathic epilepsy should always be very guarded. Traumatic,

toxaemic, reflex, and organic epilepsies may be cured, but absolute cures of

idiopathic epilepsy, if they ever occur, are most exceedingly rare. Much,

however, can be done to ameliorate the attacks and render them less frequent.

Death is exceedingly rare in a true epileptic fit, although occasionally a

patient dies in the status epilepticus. A fatal termination from the accidents

produced by the fit, such as falling into the water or fire or from a height, or

suffocation from vomited food getting into the larynx or the patient lying upon
his face in a soft bed, is more frequent. Notwithstanding these facts, in the

majority of cases epilepsy does not very materially shorten life.

The question as to the intellectual future of an epileptic patient is always
a very serious one. In a considerable proportion of cases the disease ends in

mental and moral degeneration. Although the resistance of the brains of

different individuals to retrograde changes from epileptic disturbances varies

very greatly, three general rules may assist the practitioner in casting the horo-

scope : first, the younger the age at which the epilepsy commences the greater

the probabilities of serious mental deterioration
; second, very rarely if ever

is there any distinct recovery of power, so that symptoms once established are

usually permanent ; third, the more frequent and severe the fits the greater the

chances of intellectual ruin.

Epilepsy does not, however, always end in mental degradation even when

the attacks are frequent ancf violent and have come on early in life. I have

known very bad epileptics to pursue with activity and success a business, or

even a professional, life. When the epilepsy has existed some years without

producing any serious intellectual results, the chances are always in favor of

the escape of the patient from such results. It is also necessary not to mis-

take hysterical symptoms, such as emotional excitement, pseudo-convulsions,

and even pseudo-mania occurring in the epileptic patient, for symptoms truly

epileptic and evidences of permanent intellectual and moral change. Chronic

epilepsy may be so closely associated with the hysteria which it probably pro-

duces as to make it almost impossible to unravel the mixed symptoms. The

importance of this lies in the fact that hysterical mental disturbance in epilep-

tics often disappears.

Pathology.—Almost every conceivable form of organic lesion has been

found in the brain of epileptics, but the mere variety and inconsistency of

these lesions demonstrate that they are results or complications, and not the

causes, of the epilepsy
—a conclusion which receives positive confirmation in

the fact that very frequently no grave lesion can be found in the brain of epi-

leptics. Whether the recent conclusions of Chaslin' will be eventually estab-

^ Charcot's Archives experimental, Juin, 1891.
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lished is at present writing uncertain, but these conclusions are sufficiently

remarkable and plausible to be cited here. This observer claims to have found

in epileptics, as a characteristic lesion, a form of cerebral degeneration in which

the changes in the neuroglia are the result of a vice of development which is

ordinarily dependent upon heredity. According to the author, this
^^

gliosis"

is a non-inflammatory degeneration in which the neuroglia of the brain is

transformed into an abnormal tissue composed of bundles of fibrilla) much

longer and much more distinct than those in normal brain-tissues. The nerve-

cells are reduced in size and number, with their processes shrunken or alto-

gether removed
;
the capillaries are for the most part- completely intact, without

that cellular infiltration of their walls, and especially of their sheaths, which

is so pronounced in inflammatory sclerosis. Some of the capillaries, however,

are dilated, and occasionally there is one with its walls thickened.

The scope of the present volume does not allow space for discussion of the

various theories which have been and are in vogue as to the cause of the

epileptic attacks. A brief mention of one or two of these, however, seems

necessary.

In accordance with the vaso-motor theory, the convulsion is due to a sud-

den over-action of the vaso-motor centre in the medulla, and consequent brain

anfemia. This theory is not plausible, and 'really fails entirely to account for

anything, as it fails to show any reason for the disordered action of the vaso-

motor centre. It seems to me certain that no disorder of the vaso-motor

centre could produce an epileptic attack. A second theory is that of the dis-

charging lesion in the brain cortex. In accordance with this, the cortical cells

become at irregular intervals so surcharged with nerve-force that an overflow

occurs and produces a general nervous disturbance. This theory, like the one

previously mentioned, fails to show the cause or the epilepsy, but plausibly

ex])lains the mechanism of the paroxysm.
Treatment.—In the so-called reflex epilepsy the removal of the cause of the

irritation is of primary importance. When in any case the disease has followed

blows upon the head severe enough to cause laceration of the scalp or injure the

skull, the old cicatrix of the wound should at once be removed, and if during

the operation evidences of depression should be discovered, trephining should

be performed. When no evidences can be obtained of local injury to the skull,

and no good result has followed removal of the scar, the question as to whether

trephining should be performed or not becomes a very serious one. My own

opinion is that unless some reason for doing otherwise exists the case should

be operated upon. In the majority of instances the operation will probably

fail to do i^ermanent good ; occasionally it will give brilliant results
; and, as

it is not possible to decide beforehand in which category any individual case

will eventually fall, and as the o|)eration carefully performed in accordance with

modern mctluxls is very rarely fatal, it seems to me that in so incurable a dis-

order as epilepsy it is wisest to give the patient the benefit of the doubt. In

every case, however, the situation should be carefully explained to the parents

of the patient, or to the patient himself if of sufficient age, and no operation
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should be performed contrary to the wishes of the person or persons concerned.

Careful antiepileptic treatment after the removal by operation of the original

irritation is most essential. The epileptic habit, once set up, has in itself the

probability of life, and very commonly the only effect of the removal of the

original cause is to make a case amenable to treatment. It may well be that, left

to itself, such a case will soon lose all the possibility of the benefit which might
have been derived from the operation by the judicious after-use of remedies.

In Idiopathic Epilepsy, when it is possible, the epileptic paroxysms should

be arrested in the first stage by mechanical or medicinal means. This, how-

ever, can only be done when there is sufficient time for action between the

beginning of the aura and the coming on of the unconsciousness. When the

aura begins as a slowly-rising sensation in one of the extremities, the patient

should be taught instantly to grasp with the hand or encircle with a tight

band previously prepared the limb above the point of attack : under such

circumstances the aura will often be unable to get past the constriction. If

the attack manifest itself first as a local spasm, such as the crooking of a

finger, the breaking of this spasm by forcibly stretching the part should be

tried. The inhalation of nitrite of amyl will, in many cases of slow aura, if

promptly and efficiently performed, arrest the fit. The patient should always

carry ten minims of the nitrite in pearls or in a little homoeopathic vial in a

pocket which can be quickly reached. The pearls are to be crushed or the bot-

tle emptied on the handkerchief, and the deep inhalation proceeded with. As
soon as the sensations ordinarily produced by the nitrite of amyl appear, the

inhalation may be interrupted, but there does not seem to be any danger of

injurious effects, since no case of serious poisoning by the nitrite is on record.

In the great majority of epilepsies the aura is instantaneous and the attack

cannot be cut short. The patient should be placed in a horizontal position, if

he has not already fallen, on a mattress or other soft body, all tight bands or

clothing be loosened, and the paroxysm allowed to have its course
; except

that it is well to thrust something soft between the teeth, so as to prevent the

biting of the tongue, such as a large flat piece of cork or India rubber, with a

string tied to it, so that if it should by any means get into the back of the throat

it may be withdrawn. In practice, however, it is rarely possible to prevent

the biting of the tongue. The inhalation of ether often lessens the severity of

the convulsion, and seems never to produce any injury. I have seen it habit-

ually practised with very good results, and it has the great advantage of satis-

fying the natural craving of nervous mothers to be doing something. Chloro-

form is more prompt and more efficacious than ether, but its use is attended

with appreciable danger. Except when in position of peril, force should not

be employed in arresting the epileptic convulsion, resistance aggravating the

motor disturbance. After the attack the patient should be allowed to sleep

quietly until spontaneous awaking occurs.

The general management of the epileptic case should be both hygienic and

medicinal. In the regulation of the habits of life and of the diet of the patient

moderation in all things is especially desirable. Sufficient sleep and moderate
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exercise, both intellectual and physical, should be strictly enjoined. In my
opinion it is distinctly a mistake in the case of children or young adults to

attempt to do away with all efforts at intellectual culture. So far as is possible

the patient should conform in his daily life to the habits and customs of the

non-epileptic individual, excepting that in all things he should avoid excess.

Especially also is it important to the growing epileptic child that habits of

discipline and self-control be enforced even more carefully than in the ordinary

child. Excessive punishment must of course be avoided, but by light punish-

ments never intermitted, by moral means, and in every possible way the moral

nature of the child should be most assiduously cultivated. The fear of pub-

licity, of physical injury from a fall during the fit, and a false sense of shame,

all tend to an unnatural withdrawal of the patient from society, from business,

and other pursuits. So long as it is possible this tendency should be combated,

and it is much wiser to take even the risk of physical injury during the con-

vulsion than to unnecessarily seclude the patient. Seclusion means of necessity

self-introspection, and self-introspection helps most woefully in the production

of mental disorder.

The diet of the epileptic should be chiefly, but not altogether, vegetable.

Abstinence from meat, which has been advocated by some authorities, is cer-

tainly of no value, and flesh may be allowed twice a day in moderate quantities

without any evil results whatever. Tobacco, tea, and coffee are forbidden by

authorities, but I do not myself believe their use in small quantities does any

injury in the adult.

The question as to the propriety of marriage is frequently put to the med-

ical practitioner. The answer should be that marriage is not capable of doing
the patient any good ;

that if care be exercised to avoid any excess of sexual

indulgence it does no harm to the patient ;
but that a large proportion of the

progeny of such marriage will suffer from epilepsy or other grave nervous

disorder.

Laxatives and other drugs may be used in epilepsy whenever required for

the relief of perverted local function
;
and whilst the belief frequently expressed

by ])arents that the attacks are of gastro-intestinal origin is rarely true, consti-

pation certainly tends to increase the frequency of the convulsion.

A very large number of drugs have been employed from time to time as

specific antiepileptics : amongst these alleged specifics valerian, artemisia, bella-

donna, oxide of zinc, sulphate of copper, nitrate of silver, may all be mentioned

as absolutely worthless. Borax has of recent years been recommended by a

number of practitioners, but in my experience has proven itself almost worth-

less. I have taken a wardful of epileptics, and, after medicine had been with-

held for weeks, given borax in as large a dose as the stomach could bear,

without any apparent effect upon the aggregate number of weekly fits
;
and I

have never seen an individual case in which the borax treatment attained any
brilliant results. The only remedies which I have seen do any good are the

bromides, antipyrin, antifebrin, and sulphonal. My exj>erience with anti-

febrin and sulphonal has not been sufficient to satisfy me as to their value as
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contrasted with antipyrin, but they certainly have some power, and probably

may at times be used with advantage as a substitute to antipyrin. In a small

proportion of cases antipyrin (ten to fifteen grains a day) has a remarkable

eifect in controlling the attacks, and I have seen individuals in whom it acted

more happily than the bromides. I know of no way of clinically determining,

except by trial, whether antipyrin will suit any individual case. The chief

value of antipyrin, sulphonal, and antifebrin is, however, as coadjutors of

the bromides rather than as the main basis of the treatment.

Of all the remedies against epilepsy, the bromides are the most service-

able. Although Albertoni has shown by direct experiment that they diminish

decidedly the irritability of the cerebral cortex in the motor zone, they are

palliative rather than curative, and act only while present in the cortex. They
do not remove the tendency to epileptic attacks, but antagonize the action of

such tendency, and must therefore be in most cases administered continuously

for many years after the occurrence of the last fit. The bromides of potassium,

sodium, lithium, ammonium have been chiefly usal. Of these the bromide

of potassium has been most employed. I have no reason for believing in its

superiority to the bromide of sodium. The bromide of lithium has yielded in

my hands results not distinguishable from the bromide of potassium, but is so

expensive that in the absence of any advantageous power it should scarcely be

given. The bromide of ammonium, I feel very positive, is superior to the

bromide of potassium in being less apt to produce either physical or nutritive

depression. It is capable of causing all the ordinary symptoms of bromism,

but these symptoms are less severe than those produced by the bromide of

potassium.

Whatever bromide is selected, it should at first be given in ascending doses

until the occurrence of acne, mental depression, foul breath, somnolence, or

excessive weakness shows that bromism has been produced ; unless, indeed, the

paroxysms are absolutely controlled before this condition is reached. Later

through the case the effort of the practitioner should be to keep such a con-

dition of bromic saturation that the patient will be continually just within the

limit of distinct physiological manifestation of the drug. The non-recurrence

of the fits for a month or several years gives no reason for the withdrawal of

the remedy. The effect of the continuous administration of the bromide upon
the general health seems to be entirely unimportant. In severe cases it may
be necessary to maintain a distinct mild bromism, but this is always unfor-

tunate, and to be avoided if possible. The tendency of the bromides to pro-

duce severe skin eruption is to some extent counteracted by the simultaneous

use of arsenic. Again, the combination of antipyrin with the bromides is

most effectual in its results. After very large clinical experience I am sure

that a mixture of bromide of ammonium, antipyrin, and Fowler's solution

affords the best combination of known remedies in the majority of epileptic

cases. As the bromides act by accumulation in the system, it is not necessary

to give them more than twice in the twenty-four hours—a great boon, since

the frequent taking of medicine is often exceedingly irksome. The dose of

Vol. I.—40
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the bromide of ammonium may be from twenty to thirty grains, with five to

seven grains of antipyrin and two to three minims of Fowler's sohition. I

have also found the combination of bromide of ammonium and sulphonal

efficacious. It will probably be found that the administration of the mixture

of the bromide of ammonium and antipyrin cannot be kept up indefinitely ;

at least I have seen cases in which after several years of use the thermo-genitic

functions of the body were very much disturbed, and a tendency to excessive

coldness of the extremities, with colliquative sweating, became so marked that

it was found necessary to replace the antipyrin by sulphonal.

In rare cases of epilepsy the epileptic attacks take on the Jacksonian form

without there being detectable organic lesions of the brain. The question as

to the propriety in these cases of surgical removal of the cortical brain-centre

cannot as yet be positively answered. A-priori reasoning seems to me to lead

to the probable conclusion that such removal will be followed by secondary

sclerosis, and that any benefit which may be obtained must be temporary.

Moreover, the clinical results so far obtained do not seem encouraging. Never-

theless, in clear cases, with the consent and complete understanding of the

situation by those persons who are specially interested, the surgeon may be

justified in trephining and cutting out the centres believed to be diseased.

Convulsions.

Convulsions are symptomatic conditions which have already been sjx)ken

of in various places in this work, but their importance necessitates a brief

general discussion of the subject.

The Hysterical Convulsion may simulate either the tetanic or the epilepti-

form, but can usually be distinguished by the peculiar disturbances of con-

sciousness, and by its partial distribution, and by the persistent rigidity which

attends it.

Tetanic Convulsions may be due to strychnine or other poisonings, and to

tetanus, traumatic or idiopathic. The diagnosis is to be made out through the

history of the case and by paying attention to the following points : In

strychnine-poisoning the whole muscular system is invaded almost simul-

taneously, and the muscles of the jaw are the last to be affected and the first

to be relaxed
;
whilst in tetanus the symptoms usually commence in the back

and neck with pain and stiffness, and the jaw-muscles are the earliest to set

and the last to relax.

In the case of Epileptiforin Convulsions the first thing that the practitioner

has to make out is whether the convulsion is one of a series or not. If the

convulsion be one of a series, it is probably due to idiopathic epilepsy or

organic disease of the brain, but may be the outcome of uraemic, alcoholic,

plumbic, or other ]>ersistent poisoning, and in rare cases has its origin in

repeated cardiac failure or a persistent }M?ripheral irritation. It does not seem

necessary to discuss here the diagnosis between these affections, as they have

been sufficiently considered elsewhere.

An isolated convulsion may, of course, be the commencement of an idio-
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pathic, organic, cardiac, or toxic epilepsy, but is usually due to animal, vege-

table, or mineral poisoning or to peripheral irritation. In the adult it is most

frequently ursemic, but may represent another poisoning. In young children

the convulsion is often a prodromic symptom of some exanthematous disease,

but still more frequently is it the outcome of an irritation caused by teething

or by indigestible substances in the gastro-intestiual tract.

The nature of a convulsion ushering in scarlet or other fever can usually

be recognized by the peculiar expression of illness and the general vital

depression which attends it, and by the disturbance of the temperature, aided

in some cases by knowledge of exposure to contagion. In all cases of acute

convulsion of doubtful etiology the gums of the young child should be care-

fully examined, and if they be found swollen and inflamed should be lanced.

It should also be a uniform practice to administer as rapidly as possible an

emetic by the stomach, or, better still, to give a hypodermic injection of apo-

morphine, unless some distinct cause for the attack other than gastric irritation

can be discovered, as gastric convulsions are in nowise peculiar. Moreover,
the vital depression and fall of temperature produced in a susceptible child

by gastro-intestinal irritation (aided perhaps by absorption of some organic

products, probably the result of fermentative changes, as after eating a stale

cream-puff, etc.) may closely simulate the oncoming of a systemic fever.

The general treatment of convulsions in children may be summed up to

be—lancing of the gums if necessary, and emptying the stomach if the cause

of the convulsion be obscure; the administration of the bromides freely, of

chloral very carefully ;
the use of the hot bath, and careful administration of

ether, alcohol, digitalis, and strychnine when the circulation fails. I have

secured recovery in cases in which a child had ceased to breathe, and was

apparently dead, by placing it in the hot bath and using artificial respiration,

the emetics which had failed to act producing free vomiting as soon as the

bodily temperature was raised and the accumulated carbonic acid pumped out

of the system. In such cases the hot bath acts not merely as a relaxant, but

as a stimulant to the circulation and restorative to the failing bodily heat. A
little mustard in the bath is sometimes useful.

St. Vitus's Dance.

Definition.—A non-febrile disease, not essentially dependent upon demon-

strable organic affection of the nervous system ; usually occurring in child-

hood
;

characterized by choreic movements involving the whole body, with

general loss of nerve-tone and of muscular power.
Synonyms.—Chorea

;

^ Chorea minor
;
Chorea of childhood.

' The names of St. Vitus's dance, the dance of St. John, chorea minor and chorea major,
and chorea germanonim, have been used with very varied meanings in regard to their signifi-

cation. It appears that the Phrygian bacchantes, in their wild worship, were affected with

furious uncontrollable automatic movements, accompanied by more or less disturbance of con-

sciousness, and it is certain that the sect of the SufR, in Persia, shortly after the origin of

Mohammedanism, were accustomed in their sacred ceremonies to pass into a condition of raging

excitement, with furious dancing, convulsive tremblings, and even general convulsions. About
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Etiology.—Neuropathic heredity has some influence in predisposing the

child to St. Vitus's dance. The same may be said of race, the disease at

least being more rare among negroes than among whites. Any habits of life

which lessen the robustness of the nervous system are also effective
;
hence

city children are more frequently affected than those living in the country.

In children under five years of age the disease is rare, though it may occur in

infants. About four-fifths of the cases are reported as having been in children

between the ages of five and fifteen. Girls are much more frequently affected

than boys. In this climate chorea occurs more frequently in the spring
months after the exhaustion of the hard winter.

So large a proportion of the sufferers from chorea come from distinctly

rheumatic stock or have had rheumatism themselves before the chorea, and so

frequently does chorea seemingly interchange with rheumatism, that some

relationship must exist between the two diseases. This mysterious relationship

is also shown by the frequency of organic heart disease, and even of acute

endocarditis, in choreic children.

In most cases no distinct exciting cause can be found for an attack of chorea.

Sometimes, however, the affection commences abruptly under the influence of a

depressing emotion, especially of fright. Chorea is prone to recur
; not, how-

ever, because one attack predisposes to another, but because a persistent, funda-

mental weakness renders the nervous system liable to be easily thrown off its

balance time and again. The attacks may recur at short intervals or be sepa-

rated by periods of years.

Pathology.—Various lesions have been found in the brain and in the spinal

cord after death from St. Vitus's dance, such as minute cerebral embolism,

softening of the spinal cord, interstitial proliferation of nuclei, and hyperplasia

of the spinal neuroglia with serous exudations into the central canal, etc. It

must be remembered, however, that chorea may he caused in a few minutes by

the year 1000 a sectof theSuffi found numerous followers and imitators throughout Asia Minor,

Persia, and Egypt, and even in Greece. In Christian lands the so-called dance of St John was

already at the time of the Crusades an observed custom
;
and when the influence of the Suffi

spread itself by the returning waves of the Crusades, the epidemics of religious excitement and

automatic dancing became more and more violent. It was not until the outbreak, in 1418, of a

fresh epidemic in Strasburg that the term dance of St. Veit began to be freely applied to these

religious disorders—a name which appears to have had its origin largely in the fact that in

these later epidemics children were especially affected. St Veit was a boy who, born in the

island of Sicily, suffered martyrdom in the year 303 during the persecution of Diocletian, and

whose body, carried hither and thither for a considerable length of time, found its final resting-

place in the cloister of Korvey.

By Paracelsus these epidemics were called chorea sancti viti and chorea lasciva. The disease

of childhood now known as St Vitus's dance has no connection either etiologically or in its

nature with these epidemics, but modem custom enforces the applicati(m of the name to it as

use<l in this book. By many German writers the aflfection of childhood is known as chorea

minor, whilst the term chorea major, or chorea germanorum, is used to express affections more

or less closely resembling in their phenomena those of the epidemic furies of the Middle Ages.

By some German writers any very bad case of onlinary chorea is s()oken of as chorea magna.

Again, the term chorea major or chorea germanorum is sometimes used as a name for the

automatic chorea described on page 635.
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a fright, and that in a majority of cases it is recovered from in a few weeks.

It is absurd to suppose tliat serious organic change of the nerve-centres can be

present in these cases. Moreover, competent observers have failed to find alter-

ations in the nerve-centres after death from chorea. A large number of observ-

ers have, however, especially noted changes in the spinal cord, the ganglionic

cells appearing shrivelled, their pi'otoplasm granular, their nuclei obscured, and

their processes indistinct or absent. I have found exactly similar lesions in

choreic dogs, and have noted that Avhen the animals were killed in the begin-

ning of an attack the spinal ganglionic cells showed no change : a little later

the only alterations in the cells were the very frequent absence of the nuclei,

the failure of granulations in the protoplasm, the loss of power to take staining

fluids, and rarely the occurrence of sharply-defined vacuoles. Then the pro-

cesses began to drop off; and finally it was found that the places of the cells

were occupied by irregular, globose, crumpled-looking masses, without sharp
outline and taking carmine staining very faintly. No granulations, no nuclei,

no processes, were apparent. Evidently there is in the spinal ganglionic cell

of the choreic dog an altered nutrition, which first manifests itself solely in dis-

order of function with choreic movements
;
after a time, as the nutritive pro-

cess continues, the structure of the cells becomes sufficiently affected for change
to be recognized, and in fatal cases some at least of the cells have undergone
total degeneration. Similar structural changes have been noted in the gangli-

onic brain-cells of choreic dogs and cats. In the choreic child during life the

will, the intellect, and the emotional faculties are often markedly abnormal,
whilst after death structural change has been found in the spinal cell. It seems

to me clear that the pathology of St. Vitus's dance is an alteration in the nutri-

tion of the ganglionic structures of the whole cerebro-spinal axis; which altered

nutrition may fail to develop structural changes sufficiently great to be recog-

nized by the microscope, or may go on until it produces pronounced structural

lesions.

Symptomatology.—The onset may be sudden or gradual in its develop-
ment. The attack may come on in the midst of apparent health, but ordinarily

it is preceded by languor, irregular action of the gastro-intestinal tract, and a

pronounced nervous irritability. The motor disturbance may be first indicated

by a peculiar restlessness of the child, who is not rarely punished for fidgeting.

The true choreic movements usually appear first in the fingers, afterward in the

face, and then spread until they involve the whole body.
In a large proportion of cases very oflen the two sides of the body are not

equally affected, and sometimes the symptoms are limited to one side (hemi-

chorea), or in rare cases are almost confined to one extremity. A distinct

increase of electric irritability has been noted in both nerve and muscle of the

affected side, and even qualitative changes have been described, it being stated

that the closure contracture at the negative pole may become equal to the open-

ing contracture. Sensibility is usually not influenced, except that tender points

over nerve-trunks are said oflen to be demonstrable. If there be distinct pain

present, rheumatic or organic complications should be suspected. The pupils
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are usually somewhat dilated and react slowly to light ; very rarely they are

unequal. Ansemia is frequent. When raarke<l fever occurs, rheumatism, endo-

carditis, or other complication probably exists; but slight elevation of temper-

ature, apparently of nervous origin, is sometimes present.

In severe attacks of St. Vitus's dance the arras are in almost constant

movement, the fingers opening and closing, the wrists flexing and extending,

and the elbow-joints in almost incessant activity, so that every imaginable

position of the hand and arm is rapidly taken and lost. During the violence

of the disease it is impossible for the child to control the movements of the

arm sufficiently to dress or feed himself or to perform any act requiring pre-

cision of motion. At this time the legs are similarly aifected, so that walking
is gradually interfered with or may be rendered impossible. The steps are

irregular, jerking, often with lateral movements, now rapid, now slow, and

if progression occur at all it is zigzag and uncertain. The face and head are

no less aifected : there is a constant, ever-changing distortion of the counte-

nance, giving rise to fleeting expressions of sadness, terror, grief, rage, etc.,

and to grimaces innumerable. The mouth is opened and shut, the corners

jerking up and down
;
the tongue is protruded or sometimes moved rapidly

in the mouth, so as to produce a peculiar clacking sound. Articulation grows

indistinct, the child speaks irregularly and badly, perhaps only in monosyl-

lables, and finally the voice may be converted into a succession of irregular,

unintelligible sounds. In very bad cases mastication becomes almost impos-

sible, and even the muscles of deglutition are involved, so that the child is

unable to swallow at the proper moment, and the food is spluttered and spilled

about. The head itself is moved rapidly to and fro, backward and forward,

sometimes laterally, sometimes in perpetual rotation. In the most violent cases

all the muscles of the body are in a condition of furious action. The rolling,

twisting movement of the trunk and the perpetual beatings and thrashings of

the extremities render it almost impossible for the patient to lie in bed unless

fastened down, and the utmost care is necessary to prevent severe bruises and

excoriations of the skin.

The respiratory muscles are the last to be aifected, but cases have been

reported in which hiccough, crowing inspiration, irregular respiratory rhythm,

and other evidences of choreic action of the respiratory muscles were abun-

dantly present. The choreic movements cease at night, or at least during sleep,

but in the most severe cases by keeping the patient awake they produce an

insomnia which constitutes an additional factor in the rapid wearing out of the

strength and the bringing about of a fatal result. That the brain-cortex does

not entirely escape is shown by the peculiar nervous irritability which forms

an almost essential symptom of the disease. The general intelligence is ordi-

narily well preserver! ,
but there can of^en be noted a temporary weakness of

memory, and the loss of the power of fixing the attention upon any one sub-

ject for a length of time is usually very decided.

Hallucinations are very rare, and usually indicate that a chorea is hysteri-

cal. They may, however, occur in typical St. Vitus's dance. In fatal cases
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the mental disturbances are very pronounced ;
there may be even an acute

dementia : sometimes the patient is seized with maniacal delirium, which is

always of exceedingly serious import.

The muscles of organic life may participate in the choreic disturbance.

This is especially true of the heart. Chronic valvular lesions are frequent

among choreic patients, and an acute endocarditis occasionally occurs during
an attack of St. Vitus's dance

;
but cases are not rare in which mitral or even

aortic murmurs are heard during an attack which are not due to any organic

lesion of the heart and are not hsemic in their origin. This is shown by the

fact that these murmurs occur when there is no ansemia, that they vary from

day to day and from hour to hour, and at times may be absent, and that when

the child recovers from the chorea the murmur disappears entirely.

Further, fatal cases have been reported in which no valvular lesion was

found in the autopsy, although marked cardiac murmurs had existed during
life.^ The most rational explanation of these murmurs is that they are due

to the irregular contractions of the chordae tendinae preventing the proper
closure of the valves. It is the duty of the practitioner always to auscult the

heart of the choreic child, and if murmurs be present to decide, if possible,

their significance. If the history of a previous endocarditis or of previous
chronic valvular lesions can be obtained, the probabilities are always that the

murmur is due to an old lesion. The absence of such history is, unfortunately,

no proof of the previous non-existence of cardiac disease. Supposing that the

murmur is recent, it is ofiten a very difficult matter to decide whether it is

neurotic or inflammatory. The neurotic murmur rarely, if ever, manifests

itself in irregularity of the pulse ;
it is not associated with cardiac pain nor

with elevation of the general temperature. If these exist, the diagnosis of

acute endocarditis may be considered made out. The presence of even one of

these symptoms should lead the practitioner to treat the case as one of endo-

carditis.

The course even of so-called acute chorea is always slow and almost

indefinite in its duration
; rarely is recovery complete under five weeks. The

ordinary result is a complete cure, but in rare cases permanent loss of power
in muscle or mind remains, evidently because of organic changes in the nerve-

centres which have been brought about by the chorea. Death is exceedingly

rare.

Diagnosis.—Reflex chorea often so exactly resembles St. Vitus's dance

that its true nature can only be made out by the detection of the point of irri-

tation. Especially are eye-strain and nasal difficulties apt to cause in child-

hood persistent chorea, and it is therefore essential in every case which resists

treatment to thoroughly examine these organs. The teeth and the sexual

organs should also be carefully looked at : adherent prepuce with irritation

of the glands in the male, and a similar condition of the clitoris in the female,

often produce a form of (probably) chorea. Hysterical chorea may closely

simulate ordinary St. Vitus's dance. The nature of such a case is to be recog-
' Revue mens, des Maladies de PEnfance, 1884, ii. 421.
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nize(i by the existence of marked concomitant symptoms of hysteria, and by
occasional persistent rigidity in the affected muscles.

The true choreic neurosis is closely allied to the hysterical neurosis, and it

is often equally correct to speak of a case as one of hysterical chorea or of

choreic hysteria. The choreic movements of hysteria are also more apt to be

rhythmical than in St. Vitus's dance. (See Convulsive Chorea, p. 633.)

Treatment.—The treatment of St. Vitus's dance should be both hygienic
and medicinal. As the underlying condition is one of lowered nerve-tone and

nerve-nutrition, rest, fresh air, exercise, careful feeding, and tonics must be

employed in order to increase nutritive activity. The judgment of the prac-

titioner must decide in each individual case how much of the time the child

shall spend in the bed and how much in the open air. The general error is,

I think, in allowing feeble children to take more exercise than their strength

permits, and certainly indolence rather than activity must usually at first be

urged upon the choreic. Many hours a day ought ordinarily to be sjjent on the

bed, while in the severe cases a rest-cure treatment may be necessary. At the

same time the child should be kept in the open air as much as possible. When
the weather permits swinging in a hammock or lying upon a couch the patient

may at the same time obtain rest and fresh air. The food should be nutritious,

but not stimulating, thoroughly digestible, and given in as large quantities as

the alimentary canal will assimilate—milk and farinaceous articles, with a very
restricted use of meat and of sugar. Bitter tonics and alcohol in small quan-
tities may be administered to increase the activity of the digestive organs,

whilst cod-liver oil and iron, if well borne, may be employed as nutrients.

At one time purgatives were ranch used, and they are certainly valuable if

given only in such doses as will keep the digestive tract thoroughly cleaned

out and stimulated. The bitter vegetable purgatives, I think, are more useful

than salines.

The special medicinal treatment of chorea is naturally divided into the

palliative and the curative. The palliative treatment consists in the use of

drugs which depress motor activity. It is important to remember that these

remedies have no directly curative influence
;

that they are rarely to be

employed except in very severe cases
;
and that in severe cases they accom-

plish j)ermanent good only by procuring rest and sleep. The bromides are

not very effective, are distinctly depressing to the nutrition of the nervous

system, and are only to be used under peculiar circumstances. Chloral will,

for the time being, quiet almost any choreic movements
; especially is it active

when combined with morphine ;
and in all cases of chorea threatening life a

combination of these drugs, in the proportion of ten grains of chloral to one-

eighth of a grain of morphine, should be given at night in such amounts as

may be necessary to procure quiet sleep.

There are two remedies which seem to have a specific action in chorea.

Arsenic is extraordinarily effective : it should always be given by itself, so

that its dose can be altered indejx?ndently of other remedies, and must be

administered in ascending doses up to the limit of toxic action. A child five



REFLEX CHOREA.—CONVULSIVE CHOREAS. 633

years old may commence with three drops of Fowler's solution, given after

meals in milk, the dose being increased every third day one drop until distinct

puffiness of the face or gastro-intestinal disturbance is produced, when the

medicine may be temporarily withdrawn until its effects have subsided. Cimi-

cifuga sometimes succeeds after the failure of arsenic : a freshly-prepared fluid

extract, having a strong odor of the drug, should be given in increasing doses

until it causes headache or vertigo. Thirty minims may be the commencing
dose for a child nine years old.

After a chorea has been subdued the habits of life of the child should be

arranged with the greatest care in order to change, if possible, the inherent

feebleness of nerve-constitution which is usually the basis of chorea.

Reflex Chorea.

Definition.—Local or general chorea, due to some peripheral irritation.

Local, unilateral, widespread, or generalized choreic movements may, under

conditions of the nervous system not well understood, arise from local irrita-

tions. In rare cases the symptoms may closely simulate those of St. Vitus's

dance. Intestinal parasites, diseased teeth, neuromatous tumors, nasal deform-

ities—with their consequent disease of the mucous membrane—and other irri-

tations have in numerous cases given rise to choreic disturbances, which have

subsided rapidly or at once upon the removal of the point of irritation.

Chorea of Pregnancy seems to be produced by the conjoint influence of a

predisposition to chorea, inherited or acquired inanition of the nerve-system

incident to the hydrsemic state of the blood during pregnancy, and various

potential irritations, especially in connection with the sexual organs. It is a

very serious affection, in which the movements are often so excessively violent

and incessant that they deprive the sufferer of sleep, and materially aid in the

production of a rapidly progressive exhaustion which not rarely ends in

death.

Aft^er the removal of the irritation the treatment of reflex chorea is the

same as that of St. Vitus's dance, excepting that much more is to be expected

from motor sedatives—i. e. palliative remedies. In the chorea of pregnancy
no time should be lost in bringing the patient as rapidly as possible under the

influence of chloral and opium, whilst the strength is maintained by moderate

stimulation and high feeding up to the point at which the digestive system

refuses to do more work. When these measures fail the general consensus of

the best obstetrical opinion is in favor of producing abortion before the patient's

strength is too much exhausted.

Convulsive Choreas.

Definition.—Paroxysmal affections in which violent choreic movements

occur, which are not distinctly purposive, or at least do not simulate compli-

cated purposive acts, and are not attended with loss of consciousness.

Under the ])resent heading are included groups of cases in which the symp-

toms, though more or less similar, have different origin. Various names have
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l)eeii given to these cases—local chorea, habit chorea, convulsive tic, etc. Most

of the cases are arranged in one of three groups.

Group First: Hysterical Chorea.—Almost any form of movement

may occur in hysteria. When the whole body or a portion of it is the seat of

more or less rapidly repeated clonic, peculiarly brusque spasms, resembling

those produced by an electric shock, the case is sometimes spoken of as electric

chorea. The choreic movements of hysteria are apt to be very rapid and more

or less rhythmical. They frequently attack extremities distorted by hysterical

contractures. Thus in a leg violently flexed by cx)ntractures I have seen the

knees vibrate laterally over a considerable arc at the rate of one hundred and

twenty times a minute. By tracing a series of cases it will be seen that dis-

orderly choreic movements insensibly pass into vibrations, and these into true

rhythmic spasms. Rhythmic spasms may affect any portion of the body.

The limbs, normal or distorted by contractures, may be agitated with regular

movements. The face may be attacked rhythmically, and facial grimaces,

with or without the consentaneous thrusting forward of the tongue, occur.

Occasionally the muscles of the larynx and of respiration are also affected, so

that each spasm is accompanied by a quick, strange utterance. This rhythmic

chorea again passes by insensible degrees into the purposive movements of

hysteria.

Group Second .- Choreic Tic.—In this form the choreic movements may
simulate single purposive acts. It is probable that in many of these cases

the movements have originated during childhood, at a time when they might
have been controlled by a strong effort of the will, but, this effort not having

been put forth, the bad habit has grown in a neurotic temperament into a fixed

neurosis entirely beyond control of the will
;
hence the term " habit chorea."

At first perhaps remedial by hygienic and moral treatment, aided by the use

of arsenic, they at last are not affected by any treatment. On the other hand,

some of these cases of tic are from the onset uncontrollable. The tic or spasm

may involve a single nerve-distribution or a widespread area
; may be irreg-

ular, having no apparent relation with life
;
or may continue the form of a

purposive act in which perchance it has had its start. A brow may be lifted

at intervals, an eye winked, a jaw dragged forsvard, a shoulder shrugged, a

trick of gesture incessantly repeated, even a cough or a snuffle perpetually

indulged in. When the paroxysm is widespread and accompanied by a dia-

phragmatic contraction, which by forcibly expelling the breath produces some

bizarre sound, the case may assume the appearance of an automatic chorea, but

is essentially different from those cases in which the movements are directed

toward an end and are the outcome of a dominating impulse.

The treatment of the cases usually ends in disapjwintment, and must be

chiefly hygienic and symptomatic. It is probable that in cases which fail to

yield some minute change has occurred in the nerve-centres.

Group Third: Cases in m'hich the Choreic Movements are Due
TO Various Organic Diseasf^s of the Nervous Centres.—Under this

heading also may be included the so-called senile chorea and the chorea of
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insanity, although these aifeetions are usually more widespread and more

closely resemble in their symptomatology the chorea of childhood than do

most spasmodic choreas.

Most of these organic choreas are hopeless, many of them undoubtedly

being connected with changes in the cerebral cortex. I have seen, however,

a senile chorea unexpectedly get well, the patient at the same time recovering

mental health.

Automatic Chorea.

Definition.—An affection in which paroxysms of apparently purposive

actions occur independently of the will of the person, as the result of an

impulse which arises spontaneously in the individual or which occurs in

response to something received from without the individual.

The above definition covers two series of cases : first, those cases in which

the paroxysms arise spontaneously, the chorea major or chorea germanorum of

some authors, also the salaam convulsions (tic salaam) ; second, those cases in

which the paroxysms are the result of some external irritation, constituting

the affection which has been described in America as the "jumpers," in South-

ern Asia under the Malay name of latah, in Eastern Siberia as miryachit, in

France as tic^ convulsif (in part) and as Gillis de la Tourette's disease.

S3nnptomatology.—In chorea major, or chorea germanorum, the outbreak

is usually preceded by prodromes, such as melancholy, apathy, feeling of

nausea, malaise, cramps or tonic convulsions, disturbances of the circulation,

palpitations, etc. The paroxysms usually come on with a general excitement,

which perhaps ought to be considered as a form of aura. During the parox-

ysms the affected person dances, sings, springs from the ground, rolls himself

from side to side, hammers violently with the hands, stamps with the feet, or

in a fury of motor excitement whirls with mad rapidity until, completely

exhausted, he falls to the ground. The excitement is not confined to the

motor sphere : songs are sung, affairs recited, foreign tongues spoken, in a

manner entirely beyond the normal power of the individual
; events, lan-

guages, poetical quotations, which seemingly never have been engraved upon
the memory, are recounted or recited in eloquent or incoherent ravings. In

the height of the attack consciousness is usually lost, but sometimes it is in a

measure preserved, especially in the sporadic cases. As an instance of the

sporadic variety may be mentioned a case reported by Robert Watt, in which

a girl ten years old turned herself round and round in paroxysms ; later, she

had attacks in which she would roll from end to end of the bed violently

backward and forward, then, lying upon her back, her feet and head would

be forcibly jerked together ten or twelve times a minute. A single paroxysm
of these movements often lasted fourteen hours a day.

Some cases like those described in the preceding paragraph have probably
been instances of epileptic automatism, whilst others have been forms of hys-

^

Many of the cases described as convulsive tic by French and other authors represent spas-

modic chorea. (See page 634.) Further, as automatic chorea was well described before the

first article of Tourette, there is no justification for attaching his name to the disease.
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teria, allied to the hysterical religious epidemics of the Middle Ages and to

the performances which have been frequently witnessed at revival scenes dur-

ing camp-meetings in the United States and among the Howling Dervishes

of Mohammedan countries.

Of different character are probably the so-called salaam convulsions of

children, in which the paroxysms recur several times a day, last from a few

seconds to some minutes, and consist of a bowing forward of the head and body

perhaps as many as two hundred times. Allied to these cases is that of a man
who formerly lived in this city, who when seized with the paroxysms would

spring up, rush to a table, and jam his hat down upon his head several times,

uttering at the same time certain words.

The essential feature of latah is an extreme excitability of the patient, which

causes him, upon the least abrupt excitation, such as would be produced by

slapping him on the shoulder, hallooing at him, slamming a door, etc., to jump
or perform other violent disorderly acts, conjoined with a condition of the

cerebral nervous system which necessitates a repetition of voices or sounds

(echolalgia) or the ejaculation of some word, usually obscene {coprotalgia). In

some cases the impulse of imitation is so great as to force the victim to rejieat

not only the spoken word, but also any act done by a bystander. Very fre-

quently the sudden nervous excitement is accompanied by an excessive emotion,

especially of fear, although such emotion may be entirely foreign to the ordi-

nary nature of the individual. The disease ajjpears to be hereditary. It often

affects various members of several generations of one family.

This affection was described by Dr. George M. Beard in 1880, who found

in the so-called "jumping Frenchman " of Maine that the hearing of a sudden

voice or noise caused a repetition of the words or sounds, with the performance
of strange antics, whilst a loud command was always obeyed, often with a cry

of alarm not unlike that of hysteria or epilepsy. Two "jumpers" standing

near each other when commanded to strike each other did so with zeal. Dr.

Beard tested the echo-speaking or repetition by reading portions of Latin and

Greek, when the untutored "jumper" repeated the sounds of the words as

they came to him in a quick, sharp voice, at the same time jumping or making
some bizarre motion.

M. O'Brien makes four classes of cases, as he has seen them in Southern

Asia :

Class first, comprising those individuals in whom an unexpected noise pro-

duces great alarm, with an irresistible impulse to rush upon the nearest object,

and at the same time forces an exclamation which is always obscene.

Class second, comprising those persons in whom certain words when sud-

denly pronounced will produce an excessive paroxysm of sudden terror. Thus,

in an individjial noted for his courage and who faced the living alligator with-

out a sign of fear, the sudden pronouncing of the word "
buaya

"
(Malay for

"alligator") produced a paroxysm of overpowering terror.

In class third the individuals imitate the words, gestures, or sayings of those

in their neighborhood.
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In the /owr^A class the individuals become completely abandoned to the will

of some other person, performing every act, however outre or improper, which

they are commanded to do by such individual—standing on their heads, attack-

ing a spectator, etc. In these cases the person who suffers from latah recognizes

his enslavement and is greatly depressed thereby, but is unable to prevent it.

Pathology.—It seems to me that those cases of chorea major which are

neither hysterical nor epileptic, and all cases of latah, are more closely related

to reasoning insanity than to spasmodic disorders, the paroxysms of movement

being produced by morbid impulses similar to those which occur in various

neuropathic insanities. (See page 578.) It is probable that the subject of

latah is under the influence of a dominating idea which compels him to obey
or to imitate as the case may be. I have seen a feeble neuropathic child develop

such a mental condition that, under command, the most bizarre positions were

taken and maintained for an extraordinary length of time, giving an appear-

ance easily mistaken for catalepsy. The relations of this mental state to certain

stages of hypnotism are very evident.

Treatment.—There is no reason for believing that any specific medicinal

treatment is of avail in the affection now under consideration.

Hereditary Chorea.

Definition.—A peculiar hereditary affection, characterized by the presence

of general choreic movements, usually associated with other evidences of dis-

turbed innervation, and probably due to a developmental organic affection of

the nerve-centres.

Synonym.—Huntington's chorea.

Etiology.—So far as our present knowledge goes, this affection always

depends for its existence upon direct heredity. It is commonly asserted that,

if the disease fail to appear in one generation, all succeeding generations

remain free, but clinical experience shows that this is not invariably the case.

It is not known that exciting causes play any important r6le in the develop-

ment of the disease.

Pathology.—Hereditary chorea appears to be very closely allied to hered-

itary ataxia, and, like the latter disorder, probably depends upon some devel-

opmental departure from the norm in the nervous system, although at present

we have no positive knowledge as to this point. In the spinal cord of a

patient who had been affected with this disorder Dr. Wharton Sinkler found

in the antero-lateral columns of the cord an abnormal amount of connective

tissue, thickening of the walls of its blood-vessels, and absence of many of the

axis-cylinders. The central canal was occupied by a mass of nuclear tissue.

Symptomatology.—Hereditary chorea usually develops in middle life,

although in some cases it has appeared at or even before puberty. The choreic

movements resemble those of St. Vitus's dance, but are more constant, more

rhythmical, and less under the control of the will. While standing or sitting

the patient is continually repeating the same irregular jerking movements.

The gait is especially peculiar, for the first few steps perhaps nearly normal,
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when suddenly it is interfered with by one leg being thrust violently forward

and the other one jerked u}) to it, so that the subject seems to go with a (juick,

short hop, almost like a dancing step.

The course of the disease is exceedingly slow, and in some cases many

years are required before the subject becomes unfit for physical labor. The

mental condition is usually but not always abnormal : excessive irritability,

moroseness, melancholia, chronic mania, and dementia have all been noted in

cases which have been reported as instances of hereditary chorea. The reflexes

are often exaggerated, but may be sluggish. The sensations are normal. In

some instances a peculiar muscular stiffness has been noted.

Treatment.—So far a.s is known no treatment is of any avail in this dis-

order.

Tetany.

Deflnition.—A chronic affection of unknown pathology characterized by
tonic muscular spasm accompanied by tingling and formication.

Synonym.—Tetanilla.

Etiology.—Tetany is more frequent in males than in females, is almost

confined to childhood and young adults, is very often associated with rachitis,

and has repeatedly followed removal of the thyroid. It is said to be directly

produced by excessive lactation, by the puerperal state, by exposure to cold,

by prolonged fatigue, by exhaustion from diarrhoea or other cause, by the irri-

tation of intestinal worms, by exposure, and even by the rheumatic diathesis

or the infectious fevprs. Further, it is affirmed that it may result from exces-

sive emotion and spread from patient to patient as an epidemic. Such epi-

demics have, however, probably been hysterical in nature.

Pathology.—There is no known lesion in tetany.

Symptomatolog-y.—Tetany consists essentially of successive tetanic con-

vulsive attacks separated by intervals of quiet and repose. The paroxysms

may continue for some minutes or for many hours, and may cease gradually

or abruptly. Arthralgic pains, formications or numbness in the hands, radi-

ating pains in the fingers, temporary partial blindness, headache, sense of

fatigue, etc. are assigned a.s occasional prodromes. Usually the spasms are

most marked in the upper extremities, and sometimes are confined to them
j

the fingers are often drawn together so as to form a cone. Rarely there is a

more accentuated flexion of the fingers, and still more infrequently the hand

and the fingers are stiffly extended. The feet may be attacked.; sometimes

cramps of the calf occur without distortion, but in other cases the feet are

violently extended, with the toes pointing downward
;
more rarely the feet

are flexed. The thigh usually escapes, but spasm of the abductors and cross-

ing of the feet have been noticed. Only in the severest cases are the trunk-

muscles aflfecte<l, but opisthotonos and menacing dyspnoea do occur. Even

more exceptional than these are spasmodic closures of the jaw and distortions

of the face. The course of the disease may be painless ; sometimes, however,

neuralgic painS run along the nerves, and usually cramp-pains are present in

the affected muscle. Aueesthesia and analgesia are ordinary phenomena.
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According to Erb, the faradic excitability of all the muscles of the body-

is increased. The reflexes are said to be usually lessened in adults, but exag-

gerated in children.

The so-called
"
facial phenomena

"
of tetany consists of contractions of the

facial muscles produced by a rapid series of taps with a percussion hammer

upon the cheek just above and parallel with the horizontal ramus of the lower

jaw. Schlessinger affirms, however, that the phenomenon is not constant in

tetany, and is often demonstrable in persons not suffering from tetany.

Prognosis.—Tetany usually ends in recovery, although it frequently lasts

for months or even years, and has a distinct tendency to relapse.

Diagnosis.—Trousseau discovered that in tetany, during the periods of

relaxation, and in some cases even as long as three days after the occurrence

of a convulsion, an attack can be brought on by pressing upon the principal

nerve-trunk or artery. By this symptom, by the complete relaxation between

the attacks, and by the partial character of th^ convulsion tetany is distin-

guished from tetanus.

Treatment.—The treatment of tetany should be primarily directed to the

relief of the bodily condition underlying the disorder. Chloral, bromides,

the anaesthetics, will to some extent control the movements. The value of

arsenic has not been determined.

Paralysis Aqitans.

Definition.—A disease of advancing life, characterized by tremors con-

tinued during waking hours, associated with muscular weakness and rigidity.

Pathology uncertain.

Synonyms.—Parkinson's disease
; Shaking palsy.

Etiology.—Paralysis agitans rarely occurs under forty years of age, is most

frequent between fifty and sixty, more common in men than in women, and is

very rarely the result of hereditary influence. Violent fright, prolonged anx-

iety, exposure to cold, violent physical injury, especially when accompanied
with great emotional disturbance, are occasional exciting causes of the disease.

In the majority of cases, however, the development of the disease is gradual

and without apparent reason.

Pathology.—Some of the most noted neurologists have failed to detect any
anatomical change in any portion of the nerve-centres in persons who have long

suffered from paralysis agitans. Under these circumstances speculation has

been rife as to the nature of the disease, and various theories have been brought
forward. None of these theories seem to me very plausible, and certainly none

of them are at all established.

Symptomatology.—Paralysis agitans usually comes on insidiously and

gradually, although in some cases the symptoms have developed at once after

a sudden fright or other emotional storm. The attention of the patient is first

attracted by a tremor in the hand or foot, or even in one finger or toe. This

tremor at first is transitory, can be controlled, at least temporarily, by an effort

of the will, and is suspended by voluntary movement. Little by little, without
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any fixed method of progression, it involves more and more of the body, he-

comes more and more settled, and at last continues throughout all the waking

hours, during repose as well as during action, and cannot be controlled at all

by the will. It often passes up the arm first invaded, and then descends to the

lower limb of the same side, constituting the hemiplegic form
;
or it may com-

mence in a leg and pass across the body to the opposite leg, and j)roduce a para-

plegic variety. Finally, all portions of the body are affected except the head.

The face is very rarely attacked by the tremors, although in the later stages it

puts on a peculiar fixed, immovable, usually melancholic expression. Accord-

ing to Charcot, the head is never affected, any apparent trembling of it being

due to the transmission of motion from the trunk. This absolute assertion is,

however, not correct, as I have seen typical cases of paralysis agitans in which

the muscles of the neck and the head were in constant tremor; and WestphaP
is said to have reported similar cases. Loss of power in the lips seems to be

not infrequent in the advanced stages, so that there is a tendency to dribbling

of the saliva,
—a tendency which is also in part due to the peculiar prone posi-

tion of the head. The speech becomes a little slow and labored, but is not pro-

foundly affected : neither eating nor swallowing is interfered with.

The tremors themselves are short, very rapid, and in some cases distinctly

rhythmical, especially in the fingers, where they may assume somewhat the

appearance of voluntary actions, as though the patient were rolling something
between the digits. I have noticed in some cases a distinct tendency of the

tremors to alter their rapidity in accordance with any rhythniical sound, so that

their rapidity could be regulated, without the patient's being conscious of it,

by altering the rate of vibration in the interrupter of a faradic battery. A
peculiar rigidity of the muscles is characteristic of the advanced stages. There

are no violent contractures, but a characteristic fixation of the part. To this

statue-like rigidity is, at least in some measure, due the position of the patient.

In standing the trunk is inclined forward, with the face looking obliquely

downward
;
the forearms usually flexed somewhat upon the arms

;
the hands a

little bent upon the forearms, and the fingers partially closed, so that the hands

assume a position similar to that in which the jjen is held
;
hence the term of

"
writing hand "

as given by Charcot. The same tendency to flexion of the

legs exists, so that in standing the knees are l)ent. Occasionally, peculiar dis-

tortions of the hands or other portions of the body may be met with. On

attempting to restore the normal position of the parts the muscles usually offer

but little resistance until the restoration is nearly perfected.

The power of making momentary muscular efforts diminishes very slowly

in paralysis agitans, but even early in the disease fatigue follows moderate exer-

tion, so that there is soon a great loss of endurance. In not rare cases there is

a marked tendency to festination in the walk—i. e. to a progressive increase in

the rapidity of the gait. The man seems to be in continual danger of falling

forward when attempting to walk, so that the leg has to be thnist forward more

and more quickly in order to prevent toppling over, and the walk becomes

» Charii Ann., 1878, p. 405.



PABALYSIS AGITANS. 641

more and more rapid, and in a little while breaks into a run, which grows

faster and faster until the patient either falls or arrests his course by seizing

hold of some stationary object. The peculiar position of the body would appear

to be the cause of the accelerated gait, the head being thrown so far forward as

to bring the centre of gravity beyond the line of the feet. That the festination

depends upon something more than this is, however, shown by the fact that

there are cases in which the tendency is to run backward instead of forward.

Moreover, a very markedly bent position is not incompatil)le with a normal

gait.

Sensation is not profoundly affected, and in some cases there is very little

suffering. Usually, however, especially as the disease advances, there is a per-

petual sense of fatigue in the affected muscles which may amount to a severe

aching. Very frequently the patient complains of an habitual feeling of exces-

sive heat, which may also be manifested by a continual sweating. This sen-

sation of heat does not depend upon any elevation of the central bodily tem-

perature, which is of normal intensity. The studies of Grasset and Apollinario,

however, indicate that there is an elevation of the temperature of the external

surface of the body. These observers found that, whilst the temperature of the

surface of the forearm in the normal individual was 33.6° C, in a case of

paralysis agitans placed under similar conditions of clothing and exposure the

temperature was 36.8° C.

The urine has been chemically analyzed by Regnard,^ who found the urea

normal, the sulphates less than normal. According to Cheron,^ there is a

constant increase in the quantity of the phosphates, which is characteristic and

may even precede the development of the tremors. This important observa-

tion needs confirmation.

The course of paralysis agitans requires many years for its full develop-

ment, but if the patient does not die of an intercurrent disorder he passes into

a condition of hypochondriasis, great depression of spirits, loss of intellectual

power, general failure of nutrition, marked emaciation, loss of digestive power,

and general marasmus, and at last dies of exhaustion, the end often being

hastened by bedsores or other local ailments.

Diagnosis.—The diagnosis of a fully-formed case of typical paralysis agi-

tans is so easy as to need no discussion. In rare cases it is said that the loss

of power, the rigidity and fixedness of the limbs, and the peculiar gait develop

without the tremors. Under these circumstances the diagnosis must be

reserved until the symptoms become pronounced. In certain cases and stages

of the disorder senile tremors may be simulated. In the senile tremor, how-

ever, the head is especially affected, and there are usually tremblings of the

tongue and lower jaw. In rare cases it is necessary to reserve the diagnosis.

Prognosis.—The prognosis of paralysis agitans is absolutely unfavorable,

the disease always marching slowly but steadily onward.

Treatment.—The treatment of paralysis agitans is palliative. It consists

chiefly of meeting the symptoms as they arise, and of enforcing a quiet, reg-
1

Progrls med., 1877. »
Ibid., 1877, No. 48.

Vol. I.—41
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ular life, with absolute avoidance of physical or mental labor. Various

nerve-sedatives, especially morphine, conium, hyoscyamine, and Indian hemp,
are accredited by authorities with the power of temporarily quieting the

tremors. It is evident, however, that the habitual use of such remedies must

in all probability lead to the narcotic habit. Arsenic has been recommended,
but is of very doubtful utility. Electricity has been much employed, but does

not seem to have real value. In the advanced stages, when there is much

suffering, the hot bath is sometimes of service, and not rarely it becomes neces-

sary to use narcotics at night to bring sleep and a measure of relief from pain.

I have seen a nightly dose of hydrobromate of hyoscine keep a patient com-

fortable for several years after the failure of more frequently used analgesics.

Remote Effects op Traumatism.

Blows upon the body or upon the head, as well as violent shaking or other

concussion upon the body without actual violence, may produce, first, local in-

jury and inflammation at the seat of the violence
; second, traumatic hysteria ;

third, the condition for which I prefer the name of " traumatic neurasthenia."

In most cases local inflammation and traumatic neurasthenia coexist with a

certain amount of hysterical disorder. Before taking up traumatic neuras-

thenia it seems necessary to discuss briefly the local effects of traumatism.

The paralysis sometimes seen in a muscle which has been violently struck,

though not lacerated, is probably due to a suspension of the functions of the

nerve-endings. The condition is rare except in the deltoid muscle, whose

position renders it exceedingly liable to be severely bruised in falls. If at

first local inflammation be set up, local antiphlogistic treatment may be

required, and if later the nerve-trunks be found tender, blisters may he

applied. If there be any hardening in the immediate neighborhoo<l of a

nerve, the latter should be dissected out and thoroughly freed from any cica-

tricial or otherwise altered tissue.

The hypodermic injection of strychnine, maasage, and the electrical cur-

rents are to be employed for the restoration of power. One object of the

massage is to thoroughly free the muscles and muscular fibre-bundles from

binding exudations. The current to be used is that which produces the great-

est muscular contraction with the least pain to the patient.

When the blow has been upon the back, the result is often the condition to

which I have given the name of " traumatic back." The symptoms are—
tenderness more marked upon deep firm pressure than upon slight pressure,

also upon jarring; restriction of movement by pain and by spasm of the

eret^tor-spinse muscles. Reflex spasms are also usually producible in the back

muscles by jarring, pressing upon the head, or even upon the vertebral column.

The symptoms of " traumatic back "
are probably due to deep-seated

inflammation primarily situated in the fibrous structure of the vertebral

column, and in bad cases invading neighboring tissues and even involving

nerve-roots.

The treatment consists in the use of local rest and continued counter-irri-



SPINAL NEURASTHENIA. 643

tation, the general health being, of course, steadily maintained. In bad cases

the plaster jacket or some of its substitutes may be essential. I have seen

suspension very useful. The human trunk is composed of two cones, of which

the shoulders and hips are the respective bases. In the Sayre jacket the upper
of these cones is supported upon the latter after the two cones have been

dragged well apart by hanging the man from his arm-pits. Some years ago
it occurred to me that the upper cone of the body might be used instead of

the arm-pits for the purpose of suspending the patient and stretching the back.

In accordance with this thought I found that suspension from the upper cone

can be sustained without suffering for many hours, and that in diseases of the

vertebral column situated low down it is very advantageous. When the trau-

matism has affected the lumbar region of the back this treatment avails much.

In carrying it out the patient should be suspended in the ordinary way for

putting on the plaster jacket, and when the first layer of the plaster jacket

has been put in place, two broad strong linen bandages, well wetted, are to be

so placed, one over each shoulder, that they shall form above a loop, whilst the

ends hang down front and back eight inches below the plaster bandage. With

new turns of the plaster bandage the linen bandage must now be fastened into

its place. After this the loose ends of the linen bandage hanging below the

plaster jacket are to be taken up and incorporated into the turns of the plas-

ter bandage necessary to complete the jacket.

Spinal Neurasthenia.

Definition.—A condition of neurasthenia, usually with hysterical symp-

toms, produced by severe injuries.

Synonyms.—Spinal concussion
; Railway spine.

Etiology.—Railroad injuries, falls from hatchways, press of steam from

exploding boilers, any violence acting upon the trunk through crushing local

force so as to greatly shake and shock the whole system, may produce spinal

neurasthenia.

Symptomatology.—The symptoms of traumatic spinal neurasthenia may
appear at once after the injury or they may come on insidiously in the person,

who has at first believed himself uninjured. The symptoms are subjective and

objective. The most important of the subjective symptoms are malaise, loss

of ambition, marked increase of nervous irritability, failure of the power
of mental and physical labor, depression of spirits, occasional headache, pro-
nounced tinnitus aurium, broken sleep, loss of sexual power, and general

failure of health. Almost invariably to these symptoms are added various

hysterical manifestations. Probably among these must be classed the extra-

ordinary cerebral attacks which come and go often without obvious cause or

explanation. Sometimes these attacks resemble petit mal, in that they con-

sist of short moments of unconsciousness
;
sometimes the paroxysm is pro-

longed and consists of an active delirium, which may amount to a furious

and aggressive mania. Often the patient has no remembrance of any of these

attacks. Distinctly hysterical paroxysms are not rare. Neurasthenic vaso-
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motor weakness is common, so that sudden flushings of the face and abrupt
outbreaks of sweating are frequent. The muscular irritability is often greatly

augmented, and the knee-jerks are exaggerated. Paradoxical contractions

may often be produced in the anterior muscles by flexure of the foot
; and,

as I have seen in some cases, the slightest irritation may cause a general
reflex contraction of tlie erector pilse muscle, with a consequent

"
goose-flesh."

The activity of the knee-jerk is apt to vary from day to day, and often, when

exaggerated, soon becomes exhausted by excitation, so that the muscles by and

by fail to respond well when the patellar tendon is repeatedly and rapidly
struck. General fatigue will often register itself in the knee-jerk. Ankle-

clonus is rare. The sexual power is commonly not altogether lost, but sexual

irritability and weakness are usually shown in men by premature emissions.

True diabetes may be present and produce its ordinary results. With these

various symptoms there are usually pronounced local evidences of the sore back.

The course of this disorder is excessively slow. It has very little influ-

ence upon life, but it produces a disablement and much suffering that usually

last many years, and which in bad cases may never be recovered from.

Diag-nosis—The diagnosis of this disorder would be very easy were it not

for the medico-legal complications which surround most cases. The chief ques-

tion always is whether the symptoms are real or feigned. Exaggeration of

symptoms in many cases is almost a necessity of the situation. The ques-

tions to be determined by the physicians are—first, how much exaggeration or

feigning exists
; second, how much the symptoms are those of hysteria and

how much those of neurasthenia
; third, how much of local disease there is.

The importance of these questions rests upon the fact that traumatic hysteria

yields much more readily to treatment than traumatic neurasthenia, and that

local symptoms which have already lasted for some time are only to be over-

come by very long-continued careful treatment, and are indeed prone to

increase rather than decrease.

Treatment.—The foundation of the treatment in these cases consists in

absolute rest, mental and bodily. Long-continued rest in bed, with massage
and careful use of electricity, is often of the greatest service. This rest must

continue for a great length of time, as a little over-exertion will overthrow any

good results already obtained. Tonics are of very little service. Narcotics

for the relief of pain and malaise often seem called for, but their use is always
attended with more or less danger of the narcotic habit. In one of the most

successful cases I have ever seen, the patient, a medical man, treated himself,

chiefly by drinking three or four pints of strong ale a day. In a jierson of

less resolution this would have resulted in the development of the alcoholic

habit. The narcotism of the alcohol and the hops in this case made life

endurable, whilst the stimulating effects of the beverage were very useful in

maintaining the vital functions.

Results of Excessive Exposure to Heat.

Two distinct bodily conditions, accompanied with disorder of conscious-
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ness, arise during exposure to heat : they may be respectively known as heat

exhaustion and thermic fever.

Heat Exhaustion.

Definition.—A condition of profound general exhaustion, with paralysis

of the vaso-motor system and failure of the general bodily temperature, due

to the combined action of heat and exertion.

The sense of weakness which often accompanies exertion in feeble persons

during the hot weather represents in the mildest possible form the condition

under consideration. In more severe cases there is distinct pallor of the coun-

tenance, with failure of the muscular force and of the circulation, accompanied

by an overpowering feeling of exhaustion. In the worst cases of heat exhaustion

the symptoms develop rapidly, and sometimes with such absolute abruptness
that the patient falls in a syncopal condition. Under these circumstances uncon-

sciousness or semi-consciousness may exist, and be accompanied by muttering

delirium, great restlessness, facial expression of collapse, rapid, feeble, scarcely

perceptible pulse, and a lowered bodily temperature. I have myself known a

mouth temperature of 95° F., with complete' collapse.

It is essential for the purposes of treatment that heat exhaustion be not con-

founded with thermic fever, from which it is at once diagnostically separated

by the temperature being markedly below instead of above the norm. The

only condition readily confounded with heat exhaustion is collapse from cardiac

disease, internal haemorrhage, malarial fever, or other affections occurring in

persons picked up in the street and brought to the physician without history.

In such cases, however, it is very rare for the temperature to fall as decidedly

as in severe heat exhaustion, and peculiar and characteristic symptoms are

usually present.

The treatment of heat exhaustion consists in the free use of external heat

(when it is possible, by means of hot-water baths), the hypodermic injection of

atropine, strychnine, and digitalis in order to stimulate the heart and vaso-

motor system, with the very moderate internal use of hot alcoholic drinks and

ammonia.

Thermic Fever.

Definition.—Fever producal by exposure to heat.

Synonyms.—Heat fever
;
Sunstroke

; Coup de soleil.

Etiology.—The immediate cause of thermic fever is always exposure to

heat, natural or artificial. Owing to the interference with evaporation, and

the consequent cooling of the body, heat in a moist atmosphere is much more

efficient than is dry heat
;
hence sunstroke is very rare in dry hot climates and

frequent in tropical lowlands, as well as in sugar-refineries, laundries, and

other places where men work in damp hot air. Exposure to the direct rays

of the sun is not necessary, and many of the worst epidemics have occurred

during tropical nights.

Whatever lessens the power of the human system to resist external influ-
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ences may be a predisposing cause to sunstroke. Chief among these pre<Hs-

posing causes are race, excessive bodily fatigue, and intemperance. The fact

that males are much more frequently affected than females depends simply

upon the habitually greater exposure of men to heat. Races which by long

living in tropical countries have become accustomed to heat rarely suffer from

sunstroke.

Symptomatologry.—In its severest forms sunstroke is very apt to come

on suddenly and without distinct prodromes, although there may be a sense

of great distress or of a general burning heat before the loss of consciousness,

which may also be immediately ushered in by chroraatopsia, or colored vision,

the whole landscaj)e being deluged in a blue, yellow, or red light. The uncon-

sciousness ordinarily develops abruptly, and is complete, although very fre-

quently it is associated with muttering delirium. There is usually great mus-

cular restlessness, which in some cases becomes convulsive or is replaced by
violent epileptiform convulsions. Sometimes the patient is profoundly relaxed

and quiet. The surface of the body, at first dry, oflen later in the attack

gathers upon itself an excessive perspiration, which does not, however, reduce

its burning heat. The face is flushed and the eyes are suffused. The rapid

pulse is sometimes bounding and apparently strong, although almost invari-

ably compressible ; frequently it is feeble and even thready, especially if the

symptoms have lasted for some hours. Vomiting is very common
; purging

is in bad cases almost always present. The whole body is apt to exude a pecu-

liar odor, which is especially strong in the fsecal discharges. The characteristic

symptom is the high temperature, which, as measured in the mouth or rectum,

may reach 112° or 113°, and is rarely below 108° in cases severe enough for

unconsciousness to be present. The urine is scanty, sometimes albuminous,

not rarely finally suppressed. The breathing is more or less labored, and

oflen irregular, and toward the last generally becomes more and more shallow.

Although at times the patient suffering from thermic fever may be partially

aroused by shouting, shaking, etc., the unconsciousness is oflen absolute. The

pupils are variable, sometimes contracted, sometimes dilated.

Even in the most severe forms of thermic fever, as seen in this country,

death rarely occurs under half an hour, and usually is postponed for a much

longer jxjriod. Sometimes it is caused by asphyxia, more frequently by a slow,

consentaneous failure of respiration and cardiac action. There is, however, a

form of sunstroke rarely seen except in soldiers during battle, in which the

death is due to arrest of the heart's action, and is almost instantaneous.

Many years ago, under the name of ardent continued fever, the physicians

of India recognized a mild form of heat fever, and in 1885, Dr. John Gui-

teras showed that the typhoid fever of Key West is of this nature. The

symptoms are irregular continued fever, without apparent cause or local dis-

ease, with a tendency to weakness and the typhoid state, and not rarely with

severe but not permanent local, nervous, abdominal, or other disturbance.

"Writers in India state that in that climate these cases are apt to end in

sudden collapse and death.
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As was first pointed out by Dr. Comegys, many of the cases of so-called

entero-colitis occurring in young children during the hot months are really

forms of thermic fever. The symptoms in these c^ses are high fever, dry

tongue and mouth, rapid pulse and respiration, intense thirst, vomiting, purg-

ing of greenish, watery, fsecal or serous matters with undigested particles of

food, and more or less pronounced evidences of cerebral disturbance, such as

insomnia, headache, contracted pupils, delirium, and finally coma. In some

cases the bodily temperature rises before death to a point comparable with that

which it reaches in sunstroke of the adult.

Pathology.—The results found in the body after death from thermic fever

depend much upon the course of the disease and the time at which the post-

mortem is made. Owing to the intense heat of the body, post-mortem changes

begin in the course of a very few minutes, and some of the lesions described

by early writers were really due to beginning putrefaction. When the post-

mortem is made immediately, the left heart is found contracted, the right heart

usually engorged, the blood semifluid and collected in the venous trunks, with

petechial spots upon the arterial coats or scattered through the system.

In an elaborate research made many years ago I proved that the cause of

the symptoms and of the lesions of thermic fever is simply the excessive heat.

There is in the pons or higher portion of the nervous system a centre whose

function it is to inhibit the production of animal heat, and in the medulla a

centre (probably the vaso-motor centre) which regulates the dissipation of the

bodily heat : fever is due to disturbance of these centres, so that more heat is

produced than normal, and proportionately less heat thrown off. Let it be sup-

posed that a man is placed in such an atmosphere and that he is unable to get

rid of the heat which he is forming. The temperature of his body will slowly

rise, and he may suffer from a general thermic fever. If early or late in this

condition the inhibitory heat-centre becomes exhausted by the effort which it

has been making to control the formation of heat, or becomes paralyzed by the

direct action of the excessive temperature already reached, then suddenly all

tissues will begin to form heat with the utmost rapidity, the bodily tempera-

ture will rise with a bound, and the man drop over with some one of the forms

of coup de soldi. Under this view of the case the widespread popular belief,

that protecting the back of the head and upper neck from the direct rays of

the sun is useful against sunstroke, gains in significance, because it is possible

that local heating of the parts spoken of may occur and aid in the production

of inhibitory paralysis.

Respiration often ceases in thermic fever through the paralyzing influence

of the heat upon the respiratory centres, though in long-continued cases

asphyxia may be due to changes in the blood itself. Cardiac rigidity usually

©ccurs directly after death by the coagulation of the myosin, the temperature

of the body in sunstroke reaching very nearly the point at which normal

myosin coagulates. Excessive exertion so alters the nature of myosin in

muscle as to cause it to coagulate much more readily than is normal. Dur-

ing a battle the myosin of the whole body is affected by the excessive effort,
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and frequently men are found stiffened in the attitude in which they have

been stopixjd by the bullet, instantaneous death being followed by instanta-

neous post-mortem rigidity. In sunstroke occurring in battle or in times of

excessive exposure death, as has already been stated, may be instantaneous, the

man being instantly overwhelmed, because, under the conjoint influence of vio-

lent exertion and intense heat, the heart-muscle has suddenly set itself from

life into the rigidity of death.

Treatment.—All persons who are constantly exposed to high temperature

should keep the bodily health as perfect as possible by avoidance of alcoholic,

sexual, or other excesses and of great bodily or mental fatigue. The diet

should be largely farinaceous, and the emunctories be kept active by the

eating of fruit, the free use of water, and mild salines if necessary. Large

draughts of intensely cold ice-water may do harm in heated persons by sud-

denly chilling the stomach, but cold water taken in moderate quantity, at short

intervals, by its action in reducing the general temperature and in aiding free

perspiration, does good. The addition of claret or some other substance which

mildly stimulates the gastro-intestinal tract and the skin may be of great ser-

vice in special cases.

In mild cases of continued or subacute thermic fever the basis of the treat-

ment should be the use of the cold bath. The plan adopted by Guiteras at

Key West was to wrap the patient in a dry sheet, lift him into a tub of water

having the temperature between 80° and 85°, and then rapidly cool this water

by means of ice. The time of the immersion lasted from fifty to fifty-five

minutes, it being regulated by the thermometer in the mouth of the patient.

The patient was then lifted out upon a blanket, the skin partially dried, and

the body covered. Guiteras found great advantage by giving a moderate dose

of whiskey and thirty minims of the tincture of digitalis twenty minutes after

the bath. He states that it is very important to avoid currents of air blowing

upon the patient, and to have the bath given in a small warm room. The

result of the bath was invariably a lowering of the temperature, a reduction

of the rate of the pulse and respiration, and a i-efreshing sleep. After the

second bath the course of the temperature seemed permanently influenced for

the better. It was never necessary to give more than two baths in the twenty-
four hours, but in some cases they had to be used for many days.

In acute thermic fever immediate reduction of the Ixxlily temperature is

urgently indicated. Any prodromes should be the immediate signal for with-

drawal from exj)osure to heat, and the use of the cold bath if the bo<Hly tem-

perature be above the norm. As soon as a patient falls with sunstroke he

should be carried into the shade with the least possible delay, his clothing

removed, and cold affusions over the chest and body be practised. This must

not be done timidly or grudgingly, but most freely. In many cases the best

resort will be the neighboring pump. In the large cities of the United States

during the hot weather hospital ambulances should be furnished with a medical

attendant and with ice and antipyrin, so that when a sunstroke patient is reached

he may be immediately strip|XHl underneath the cover of the ambulance, and
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remedial measures applied during his passage to the hospital. I believe many-

lives are sacrificed by the loss of the critical moments in the interval between

the finding of the patient and his reaching the hospital ward. If circumstances

favor, instead of the cold affusion rubbing with ice may be practised. The

patient should be stripped and the whole body freely rubbed with large masses

of ice. When practicable, a still better plan is to place the patient in the cold

bath (50° F.). The employment of enemata of ice-water, as originally sug-

gested by Parkes, may sometimes be opportune. In using these various meas-

ures it must be borne in mind that the indication is the reduction of tempera-
ture

;
if the means employed do not accomplish this, they do no good.

The thermometer should always be placed in the rectum or the mouth, the

amount of cooling of the axillary surface not being a correct guide. Care is

sometimes required not to overdo the use of the cold bath. In the cases

which have come under my own observation after the use of the cold bath but

little treatment has been required. If, however, the period of insensibility has

lasted too long, there may be no return to consciousness, even though the bodily

temperature be reduced to the norm. Under such circumstances the case is

almost hopeless, but the symptoms may be met as they arise, and a large blister

applied to the whole shaved scalp.

When relapses of fever occur, they should be met by the use of cold, but

such relapses can generally be prevented by giving antipyrin with small doses

of morphine. In thermic fever hypodermic injections of morphine should be

given when severe cbnvulsions occur. Venesection may sometimes be advan-

tageously practised in the onset of a severe thermic fever, especially when the

means of applying external cold are not immediately at hand
;
but much care

and judgment are required in using the measure. When excessive headache

with strong pulse follows immediately upon a sunstroke, free venesection

may be required to save the brain or its membranes from an acute inflam-

mation.

Sequelae.—The mildest sequelae after thermic fever are inability to bear

exposure to heat without cerebral distress or pain, with more or less marked

failure of general vigor, dyspeptic symptoms, and other indications of disturbed

innervation. In other cases the symptoms are more decided. Pain in the

head is usually prominent: it may be almost constant for months, but is

always subject to exacerbations. It sometimes seems to fill the whole cranium,
but not rarely is fixed to one spot, and I have seen it associated with pain in

the upper cervical spine and decided stiffness of the muscles of the neck.

With it may be vertigo, decided failure of memory and of the power of fixing

the attention, with excessive nervous irritability. When the symptoms approach
this point in severity there is usually marked lowering of the general health,

loss of strength, possibly some emaciation, and the peculiar invalid look

produced by chronic disease. In rare cases epileptic convulsions and very

pronounced evidences of chronic cerebral inflammation are present. The

symptom which I believe always to be present, and to be of diagnostic import,
is the inability to withstand heat. This is shown not only during the summer
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months, but in most cases headache and severe general distress are produced

by going into hot rooms even in winter.

The lesion underlying these sequelae of sunstroke is meningo-cortical irri-

tation, with in severe cases distinct chronic meningitis. The treatment is,

first, absolute avoidance of any exposure to even moderate heat, combined with

intellectual and physical rest; second, the treatment of non-specific chronic

meningitis
—i. e. local bleedings and very free counter-irritation, especially by

means of the actual cautery, combined with the internal administration of mer-

curials and tlie iodide of potassium in small continuous doses
; third, the

restriction to a farinac^us, non-irritating diet, and the careful attention to all

minor symptoms as they arise. The persistent, merciless use of the actual

cautery I have seen achieve extraordinary results in severe cases.

Caisson Disease.

Deflnition.—A peculiar affection produced by continued exposure to a

highly compressed atmosphere.
Synonym.—Diver's paralysis.

Etiology.—The only known cause for this affection is working in caissons

during bridge-building or other enterprises in which water is kept out of the

caisson by highly compressed air. In passing from these chambers the men

go through an outer compartment, so arranged that the pressure can be grad-

ually brought back to the norm. A too rapid passing from the innermost

caisson to the outer air is exceedingly deleterious, but no precautions can pre-
vent the disease from attacking a proportion of the workmen.

Pathology.—The pathology of caisson disease is ])ractically unknown.

The theory that the symptoms are due to sudden evolution of compressed gas
from the blood into the nerve-centres is not proven. It may be that the dif-

ficulty lies in the coats of the small blood-vessels. In a few cases in which

autopsies have been obtained long after the commencement of the disease dis-

scminatod focal myelitis has been found.

Symptomatology.—The symptoms of caisson disease usually develop in

from half an hour to two hours after the return of the subject to the surface

of the earth. Violent pains occur in the limbs and in the hands, followed in

a few minutes by progressive loss of motor and sensory power in the legs.

Notwithstanding the anaesthesia may become complete, the pains continue,
whilst headache, dizziness, double vision, incoherence of speech, mental

aberration, and sometimes unconsciousness, rapidly develop. The patient

may convalesce in a few days, or death may take place quickly with apoplec-
tic symptoms, or may follow from paralytic bedsores and cystitis afl«r some
months. Usually, however, recovery occurs after a prolonged period of atro-

cious suffering and motor disablement.

Treatment.—There is no specific treatment of this affection : all that can

be done is to meet the symptoms as they arise.
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Occupation Neuroses.

Definition.—Localized motor affections produced by the excessive use of

groups of muscles in professional or other business pursuits.

Etiology.—Whenever, as in many of the occupations by which men earn

their livelihood, there is required an almost indefinite repetition of a more or

less complicated set of movements on the part of certain groups of muscles,

peculiar local disturbances of muscular action are liable to be developed. The

symptoms are usually so entirely local as naturally to lead to the supposition

that the affection is purely a peripheral one, but a wider study shows that the

disease must be connected with a disordered condition of the nerve-centres.

Thus, if the victim attempt to substitute the left hand for the disabled right

hand, the disorder usually soon appears in the left hand. Again, general

overwork, anxiety, and depressing emotion sometimes play a very distinct etio-

logical role, and in a number of instances I have seen the "
writer's cramp

"

appear as the first symptom of a general nervous breakdown. Occupation
neuroses may indeed be looked upon as local neurasthenia, having the same

relations to general neurasthenia that every local neurasthenia has. (See

page 587.)

Occupation neuroses are more frequent in middle adult life than in either

extreme of age, and are>jnuch more abundant among men than among women,

simply because the active period of male adult life is that of labor.

The most common of the occupation neuroses is the so-called "
writer's

cramp," but the variety of cases which occur in real life is almost indefinite.

Professional pianofortists frequently suffer pianoforte-player's cramp, which

for obvious reasons is more frequent among women than among men. Vio-

linists are liable to a similar affection in either hand
; seamstresses, tailors,

sailmakers sometimes develop the sewer's cramp. The telegraphist's cramp is

especially frequent among those who use the Morse machine. Dancer's palsy,

or cramp affecting especially the muscles of the calf, is very rare among men,

being seen almost exclusively in the professional danseuse. Hammer palsy

attacks chiefly the mascles of the right upper arm, and is especially frequent

among gold-beaters, but is (x^casionally seen among smiths
;
the latter artisans

are also liable to suffer from chisel cramp, affecting the left hand, produced by
the continuous holding of the chisel or similar instrument. Money-counters,

watchmakers, knitters, engravers, indeed the whole list of artisans, are occa-

sionally disabled by peculiar occupation neuroses.

Pathology.—No anatomical changes are known to exist in writer's cramp
and allied disorders, and it does not seem worth while to discuss the various

theories in detail. The condition is probably one of local neurasthenia, with

irritability of the affected centres.

Symptomatology.—The symptoms of occupation neuroses are due to the

excessive repetition of movements which require exceedingly fine co-ordination,

and differ essentially from the simple muscular exhaustion which occasionally

is produced by severe muscular efforts. The characteristic symptom of the
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occupation neuroses is, therefore, that, although the disablement for the habit-

ual fine action may be almost complete, muscular power remains, at least at

first, for coarse actions. Thus, a man that cannot grasp the jjen may readily

wield a fifty-pound dumb-bell.

The most marked symptoms of these neuroses are pain and spasm. In 1868,

Moritz Benedict stated that there were three forms of occupation neuroses—
the paralytic, the spasmodic, and the tremulous. These varieties undoubtedly

exist in nature, although not absolutely separated from one another, the dis-

tinction between them being simply that in some cases the paralytic symptoms
are most marked, whilst in others the spasm or the tremor is the most pro-

nounced. According to my own observation, the paralytic form of the affec-

tion is much the most frequent, although some authorities assert that the

spasmodic is the ordinary variety.

As it is not possible in the allotted space to describe in detail even the

majority of the occupation neuroses, I shall take the most common of them,

the writer's cramp, as a type of the disorder.

In the paralytic form of writer's cramp the first symptom is usually a

painful feeling of fatigue in the arm, which is often associated with formica-

tion and numbness, but usually not with true anaesthesia or hypersesthesia.

Only in rare cases can tenderness be found over the nerve-trunks. The pain

is always increased by writing, and at last it grows so intolerable as altogether

to forbid the use of the pen. With this fatigue and pain there are usually a

sense of stiffness and often a distinct muscular resistance when the effort is

make to grasp the pen. At first no pain is felt when the arm is not used, and

during use the pain is confined to the arm itself; but by and by, if efforts be

persisted in, the sense of fatigue becomes more or less permanent, and extends

upward from the arm, and may often be felt as a distinct pain between the

shoulders. During all this time the power of the muscles for coarse work is

in most cases not sensibly impaired, but the execution of any form of fine

work is usually interfered with.

Even in the paralytic form of writer's cramp there is a certain amount of

irregular spasmodic contraction in the muscles during the act of writing, as is

especially shown by the stiffness and, occasionally, by the cramp of the fingers

around the pen ;
but in the spasmodic form of the affection irregular muscular

contractions are the dominant symptom. At first these are only simple, slight

spasmodic movements of the thumb and first finger, so as to produce an irreg-

ular stroke in the writing, but after a time the spasms become stronger and

more widespread. By a sudden extension of the finger the pen is dropped, or

by a spasmodic action of the opjwnens pollicis, with abduction and coincident

flexion of the index fingers, the |)en is rapidly moved from the paper, or occa-

sionally a violent spasmodic flexion of all the concerned fingers holds the pen

as in a vice. In extreme cases all the muscles of the forearm are involved;

and it is asserted that the muscles of the arm and shoulders may be affected,

although I have never seen an instance of this.

Much the rarest form of writer's cramp is that in which tremors are the
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most prominent manifestation. When any attempt to write is made, trem-

blings in the hand and forearm, and in extreme instances in the arm itself,

come on. The pen, following the tremors rather than the effort of the will,

soon makes nothing but irregular undulating or angular strokes, in which not

even the vestige of a letter can be made out. I have never seen a case in

which tremors existed as the sole symptom, but I have seen them very marked

in the spasmodic form of telegrapher's cramp, and have noted their per-

sistence during almost all forms of voluntary movement, even after the occu-

pation had been abandoned for months.

Prognosis.—The prognosis in Avriter's cramp is ,good, provided that

absolute rest from the original cause of the disorder can be obtained. The
course of the affection is, however, slow, and the disablement has a great

tendency to return, even after apparent health has been restored, upon any

repetition of the work.

Treatment—In the circumstances which surround most patients the treat-

ment of writer's cramp, as in other occupation neuroses, is troublesome, since,

except in the very slightest forms of the affection, total abstinence from writ-

ing for a protracted period is essential to the cure. Moreover, the symptoms
have a great tendency to recur upon recurrence to writing. Much can be done

to prevent the original development of writer's camp, and also relapses, by

writing with the arm rather than the hand. Any person who begins to feel

discomfort during writing should at once adopt the freer style. A penholder
of cork, half an inch in diameter, is of great advantage; the quill pen is

said to be superior to any steel pen, and certainly the blunt-pointed steel pen
made in imitation of the quill pen is much better than the ordinary sharp-

pointed instrument. In free writing the movement is chiefly from the shoul-

der-joint ;
for the development of the method Gowers suggests that the learner

should draw a line across a sheet of paper with the arm moved as a whole from

the shoulder
;
then that he should make a similar but wavy line

;
then increase

the wavy character of the line and then the slope of the waves, so that at last he

forms the line like a series of wi's—mmmmni—the letters being joined together.

From these letters the transition to other letters will be easy. A person learn-

ing this method should learn to form a whole line of words without lifting the

hand from the paper, the hand holding the large pen-holder lightly. Much
better even than this method of writing is the use of one of the type-writing

machines.* When it is necessary for the subject of the disease to continue

the writing at all hazards, the left hand may be employed. In writing with

it, it will be found easier to reverse the lines— i. e. to write with the slope from

* Authors and other persons who compose as they write will find an extraordinary saving

of nerve-force and time by the use of the short-hand amanuensis. The habit of dictation can

by most persons be readily formed: it must be remembered, however, that the person will

dictate as much in one hour as he will write in three, so that the dictation means more expen-

diture of brain-force in the same period of time than occurs in composing by writing. The

author who dictates must work fewer hours a day, but even then will accomplish more than he

would with his own pen.
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left to right. Usually the left hand soon develops cramp, but occasionally it

remains free if great care be taken not to overwork it.

The direct treatment of the arm suffering from writer's cramp yields very

unsatisfactory results. No internal medication is of any use, save only as it

may benefit the general health of the patient and overcome the neurasthenic

tendency apt to exist in these cases. Rest, massage, and electricity are the

three agencfes at hand. As already stated, rest must be absolute and long
continued. Massage seems to be of distinct value. Electricity has been very

largely employed, and is by some authorities strongly commended, by others

spoken of with despair. It seems, in fact, to do good in some cases, but very
often its influence is scarcely perceptible. Faradization may do harm, as the

muscles are commonly irritable; it rarely, if ever, does good. The best appli-

cation is the Jong-continued use of a mild current of galvanic electricity passed
down the nerve of the affected member, ofjust such strength as to be distinctly

but not painfully perceived. A small positive pole should be placed over the

nerve-trunks in the groove of the inside upper arm, whilst the hand rests upon
a large well-wetted sponge connected with the negative pole.

Headache.

Although pain in the head is a symptom, yet it so frequently constitutes

the main complaint of patients that it seems necessary to give it here separate
consideration. For the purpose of brief discussion headaches may be arranged
in four classes, as follows •}

1. Organic headaches, due to disease of the brain or its membranes.

2. Toxeemic headaches, due to a poison either produced within the body or

received from without.

3. Sympathetic headaches, due to s^)me peripheral lesion.

4. Headaches which are not included in the other groups, and to which the

name of nervous may be given, with the understanding that the title carries no

etiological significance. In this group are placed many headaches of whose
ultimate cause we are ignorant.

Unfortunately, it is not possible, by any character of the headache itself, to

' It seems proper here, also, to give anew a warning against mistaking the pain of an acute

glaucoma for a headache. The pain of glaucoma, which may develop abruptly, often centres

in the eyeball, but may seem to have its chief focus in the supraorbital notch : not rarely it

shoots over the forehead and into the cheek and temple, reaching even to the occiput, and filling
the whole side of the head with agony. If, as usually happens, there be fever, with severe

vomiting, the patient may be thought to be suffering from a bilious or malarial attack, and the

eye be irretrievably damaged before the true nature of the paroxysm is discerned. This can be
avoided by paying attention to the following points : the eye shows evidences of inflammation
in congestion and swelling of the conjunctiva and even of the lids; the cornea is somewhat

misty, presenting the appeanince sometimes sjioken of as "steaminess," and its sensitiveness to

the touch of a camel's-hair pencil is diminishe*!
;
the pupil is sluggish, often somewhat dilated;

on {mlpating the two eyeballs simultaneously with the forefingers the affected eye is felt to be the

harder, and the patient often complains of a sense of tension in the ball
; vision is less acute in

the affectetl than in the sound eye. In case of doubt it is the duty of the practitioner to call in

an oculist at once.
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decide to which of these classes it belongs. It is impossible to diagnose the

nature of a headache by a study of the headache itself. The organic headache

is of course very persistent, but its true nature is only to be made out by the

discovery of some other symptom of organic brain disease. Exclusion of other

possible causes may lead us to suspect the origin of such a headache.

Toxemic Headache.—Of the toxseraic headaches the most important are

the malarial, rheumatic, lith?emic, alcoholic, caffeinic, gastric, and other head-

aches due to alterations of the blood produced by diseases of the kidneys,

heart, and lungs.

The derangement of the health produced by malaria may cause nervous

headache, but the specific malarial headache occurs periodically, usually in the

form of the so-called
" brow ague," in which an intense pain rapidly develops

at fixed hours in the immediate neighborhood of one supraorbital foramen.

This pain lasts from five to ten hours, is often of frightful intensity, and may
or may not be associated with fever and sweat or other indications of a malarial

paroxysm. The nature of such a headache is recognized by its periodicity and

by its yielding to very large doses of quinine.

The rheumatic headache is ordinarily heavy, aching, may take the form of

the shooting pains of a neuritis, and may be without any character indicating

its nature. Usually it is\o be recognized by the marked soreness of the scalp

which accompanies it. lu doubtful cases the effect of the salicylates should be

tried.

The lithsemic headache in its usual form is dull, heavy, and often worse in

the morning. It is, sometimes, however, atrociously acute, paroxysmal, and

continuing with such persistency as to suggest an organic cause. Especially is

the organic picture complete in those cases in which the headache is associated

with vertigo, staggering, or even epileptoid spells. I believe that usually in

these cases, there is either a gouty deposit in, or a gouty inflammation of, the

meninges. The diagnosis of a lithaemic headache rests on the existence of

lithsemia and the exclusion of other forms of headache.

The abuse of coffee and tea, especially in overworked women of neurotic

temperament, is a frequent cause of severe obstinate headaches which are not

reached by any treatment until total abstinence from caffeinic drinks has been

enforced for a month.

The dull, heavy headache of habitual indigestion, with hepatic torpor (the

so-called
"
biliousness "), is usually frontal, may be occipital, and is oflen asso-

ciated with defective vision, giddiness, and great depression of spirits. Severe

head-pain is sometimes due to gastric acidity. This headache is often ushered

in by sudden blindness and dizziness, and usually yields at once to the admin-

istration of ammonia and bicarbonate of sodium.

Headache may be the only complained-of symptom of diabetes, uraemia,

and the imperfect aeration of the blood produced by cardiac or pulmonic dis-

ease. The form of these headaches varies indefinitely : the cause is only to be

made out by discovering the distant organic lesion. It must be remembered

that in advanced contracted kidneys the urine may be persistently free from
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albumin, the disease being revealed only by the persistent low specific gravity.

In obscure chronic headache occurring in children the condition of the heart

should es|x>cially be looke<l after.

Sympathetic Headache.—Almost any peripheral irritation may in rare

cases produce pain in the head, but the ordinary sympathetic headaches are

those due to eye-strain and disease of the nose, though it is sometimes doubtful

whether the nasal headache is not at least in part produced by imperfect respi-

ration. The headache of eye-strain is extremely frequent, is often frontal,

not rarely occipital, may seem to have no connection with the eye, or may
take on the character of almost any form of headache, even that of typical

migraine. It is usually aggravated by the use of the eyes, is apt to be severe

in the morning after an evening spent in a place of amusement, or may
coexist with head-pain of other character. The only method of detecting its

nature is the discovery and subsequent correction of the optical difficulty.

The nasal headache is usually frontal, may be vertical or occipital, and may
take on the form of a migraine. Its nature is often immediately to be detected

by the tenderness of the inner wall of the orbit when pressed upon by the

finger, or by the pain caused by touching the middle turbinate bone with a

probe. In any case of chronic headache with chronic nasal disorder the latter

should be carefully treated.

Under the title of nervous headache may be grouj^ed ansemic headache,

congestive headache, the headache of brain-exhaustion, the hysterical headache,

migraine, and certain rare headaches whose nature is obscure, but which may
be designated by the misnomer of idiopathic headaches.

The headaches of ansemia and of exhaustion are very similar in their

nature. Each of them may be accompanied by flushing of the face, redden-

ing of the eyes, or sense of fulness of the head, which may mislead the prac-

titioner into supposing that there is true brain congestion. Often the headache

in these cases is rather a sense of distress and weight than a true pain.

The headache of acute cerebral hyperemia is very rare unless it arise from

an exposure to excessive heat, traumatism, or an organic cerebral disease. It is

to be recognizetl by the pulsation of the carotid, the strong full pulse, and the

tendency to coma or delirious disturbance.

Most hysterical patients suffer from severe headaches of various character.

Almost characteristic is the so-called clavus, a pain situated in the middle of

the top of the head in a point so small that it can almost be covered with the

point of the finger. The hysterical headache is apt to be increased at the men-

strual period, and to be suddenly removed by pleasurable mental excitement.

Migraine, Megrim, or "
sick headache" has for its essential feature a par-

oxysmal headache, which in the great majority of cases appears first at early

pulwrty, and continues in women up to the menopause or in men to advanced

middle life. In its details the paroxysm varies in different individuals, but

usually conforms more or less to the following type : For some hours before

the attack the patient suffers from malaise, oflen with chilliness and a sense

of languor, or in rare cases experiences a condition of peculiar emotional and
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mental activity. The attack may or may not be ushered in by distinct pro-

dromes. The pain is unilateral in the great majority of cases, and is referred

to the frontal region, having the focus at or about the supraorbital foramen, or

more rarely in the eye itself. It comes on gradually, becoming more and more

intense for hours, until finally it is unbearable. It is generally described as

boring in character, often throbbing, and only in very rare instances as shoot-

ing into the jaws and the neck. Sometimes the occipital region may be the

seat of the pain. At about the time that the pain reaches its greatest intensity

nausea followed by vomiting develops. The vomiting is usually repeated, and

is attended with great bodily depression. The matters ejected are the contents

of the stomach, followed by mucus and bile. Immediate relief often follows

the vomiting. In some cases the patient now falls asleep, and wakes free from

the headache
;

in other cases the headache gradually subsides. The whole

paroxysm lasts from five hours to two or even three days. During the height

of the attack of migraine there is generally intolerance of light and sound
;

and yet, according to E. Souila,^ occasionally there is an intense craving for

light, and even for noise.

Although the general features of an attack of migraine usually conform to

the account just given, there are certain symptoms which are occasionally pres-

ent and demand more detailed description. In some cases the prodromes are

very marked, and include distinct disturbance of a special sense. The sight is

the most frequently affected, and next after it the smell. It is stated that in

very rare cases a taste comparable to that produced by passing an electric cur-

rent through the mouth is prodromic of a paroxysm of migraine ;
more com-

mon is a peculiar bitter taste in the mouth, which is generally referred by most

patients to disorder of the stomach. This taste has seemed to me to be closely

connected with a peculiar, excessively disagreeable odor of the breath, which

in turn appears to be due to the excretion of some sulphuretted compounds.

Jewelry about the person may be very distinctly tarnished during an attack.

As the affection has come under my notice in Ameri^'a vaso-motor dis-

turbance is not usually pronounced ;
but Eulenberg distinguishes two varieties

of migraine which he says are typical. In the one, during the height of the

paroxysm, upon the affec^ted side the face is pale, the pupil dilated, the tempo-
ral artery hard, and the temperature of the external auditory canal is reduced

one to two degrees Fahr. Pressure upon the carotid on the side of the pain
now increases the pain, while pressure upon the artery on the opposite side of

the neck tends to relieve it. Toward the end of the paroxysm the face and ear

become red, with a sensation of heat and an absolute rise of the temperature ;

at the same time there is in some cases a contraction of the pupil. In the

second variety of migraine described by Eulenberg there are throughout the

paroxysm evidences of vaso-motor depression. Always at the height of the

attack the face is red and hot, the conjunctiva injected, and the lachrymal secre-

tion increased. The ear of the affected side is distinctly hotter than its fellow,

and the sweat is very abundant at the immediate site of the pain, or sometimes
1

Th^e, Paris, 1884, No. 35.

Vol. I.—42
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the sweating is unilateral. By compression of the carotid upon the affected

side the pain is le&sened, but it is increased by pressure upon the artery of the

opposite side. It is affirmed that in some cases the dilatation of the arteries

and veins can be detected in the fundus of the eye. Toward the close of the

attack the face becomes ])ale.

Dr. Anstie of London states that the pain-storm or migraine may be accom-

panied by a temporary whitening of the hair at the seat of the pain, and that

this paroxysmal bleaching, so to speak, finally leads to a change of color.

I have never been able to confirm the existence of the described varieties

of migraine or of the trophic changes just spoken of, nor yet have I ever seen

a case in which migraine has produced, by continually recurring paroxysms, a

condition parallel to the status epilepticus, such as has been described by Dr.

F^rd of the Bic8tre.

Visual prodromes are pronounced in migraine ophihalmica (hemiopia peri-

odica). The most frequent form of visual disturbance is an amblyopia, accom-

panied by vivid scintillations passing zigzag, like the lines of a fortification,

over the field of vision. When hemiopia occurs it may be either monocular

or binocular
;
sometimes it is lateral

;
in other cases it occupias the superior

half of the visual field. In the binocular form a lateral half of the field is

attacked. The vision is completely abolished in the affectefl portion of the

field, although the total acuity of vision may remain normal. This sensory

disturbance very rarely occurs except in persons who have long suffered from

the migraine. In some cases it is preceded by headache, but usually it devel-

ops suddenly as the beginning of the paroxysm ; occasionally instead of hemi-

opia a central scotoma is the dominant symptom. Rarely this scotoma merges

itself finally in a hemiopia. In rare cases these disturbances of sight are

replaced by distinct visions or hallucinations. The olfactory disturbance which

sometimes ushers in a migraine is generally the sense of a peculiar odor, like

that of osmic acid, etc. The auditory prodrome has been variously described

as like the sound which is produced when a marine shell is applied to the ear,

or as a gurgling similar to that which is heard when water enters the ear

during bathing.

The psychical symptoms which accompany a migraine are usually not severe,

but in rare cases they are very marked, affecting especially the emotional nature,

causing in one instance profound melancholy and depression, in another viva-

city ;
in either ca.se there is commonly an excessive irritability. During the

attack, awjortling to the measurements of O. Berger, there is a condition of

hypercesthesia of the skin of the face, at least so far a.s the sense of locality

and the electric sensibility are concerned. Certainly in most cases there is no

excessive sensibility to pressure, and indeed commonly the pain is more or less

distinctly relieved by firm pressure. There is usually no tenderness either

during or after the attack at the jwint of emergence of the nerve from the

bone, although in some ca.se8 a certain degree of general tenderness of the

face 18 prcKhiced by a violent paroxysm. A remarkable but very rare com-

plication of migraine is an aphasia coming on during the height of the attack.
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It does not seem worth while to discuss the numerous theories which

have been brought forward as explanatory of migraine. The paroxysms are

evidently of the nature of nerve-storms. Trousseau many years ago called

attention to the relations of epilepsy and migraine, and cases do occasionally

occur in which the migraine and epilepsy coexist, or even in which one seems

to replace the other. In the vast majority of cases, however, no relation can

be traced between the two disorders. Much more definite, though very obscure,

seem to be the relations between migraine, gout, and hay fever.

Migraine is to be recognized by its paroxysmal occurrence, by the almost

invariable history of inheritance which accompanies it, and by the absence of

other causes for the headache. Relief from the paroxysm can often be obtained

by the use of antipyrin, phenacetin, and caffeine alone or in various combina-

tions, taken during the prodromic stage. Most migraine subjects bear opium

badly, but the combination of deodorized tincture of opium and the bro-

mide of potassium in proportionate doses (iTtxx to gr. xlv) almost invariably

gives relief without causing narcotism or vomiting. Of course great care is

necessary to avoid the production of the opium-habit.
In the general treatment of the disorder it must be remembered that,

while migraine cannot be cured, the nerve-storms become infrequent during

high health, and that between the attacks care must be taken to build up the

patient and to correct gouty or other disease tendencies. The continuous, pro-

longed administration of the extract of cannabis Indica, in dose just insufficient

to produce physiological effect, has in many cases of migraine great influence

in abating the number and severity of the paroxysms. Peripheral irritations,

such as eye-strain, may greatly aggravate the disorder, and must be carefully

prevented.
Sleep: its Disorders and Accidents.

Led chiefly by theoretical considerations, some neurologists have dis-

tinguished sleep, stupor, and coma as essentially diverse conditions, readily

to be diagnosed in the sick-room. These states are, however, simply the out-

come of different degrees of completeness in the suspension of the functions of

the cerebral cortex, and are not separated by any fixed lines. Nor is the uncon-

sciousness of anaesthesia an isolated thing : it is simply a suspension of cere-

bral function in which a known chemical agent is the cause of the paralysis.

Although in the sick-room every grade can be found between light and heavy

slumber, between heavy sleep and stupor, and between stupor and coma, yet

for discussion we may arbitrarily separate them : sleep, that condition of uncon-

sciousness in which the subject is readily aroused, and when aroused is easily

kept awake by ordinary external stimulations or by his will-power ; stupor,

that condition in which the subject is aroused with great difficulty, and when

left to himself relapses into unconsciousness
; coma, that state in which it is

impossible by external irritation to restore consciousness.

It seems necessary to say here a few words in regard to the immediate

causes of lapses of consciousness, since certain authorities claim that they are

due to changes in the circulation. No proof of this has, however, ever been
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given. It is true that during sleep there is more or less pronounced cerebral

anscmia, which on awaking is replaced by turgescence of the cerebral vessels.

It is a universal law that cessation of functional activity is immediately fol-

lowed by lessening in the amount of blood in the part. I conceive, therefore,

that the sleep or cessation of functional activity is the cause of the blood-

lessness, and not the bloodlessness the cause of the sleep. Insomnia may be

connected either with excessive anaemia or with excessive congestion of the

cerebral cortex. The best explanation of sleep, then, is that when exhausted

by effort the cortical brain-cells pass into a condition of functional inactivity,

during which their power of further effort is recuperated. Because conscious-

ness is the expression of functional activity in these cells, therefore when these

cells do not exercise their function there is unconsciousness—i. e. sleep.

In treating of sleep and its disorders I shall divide the subject into three

parts : first, abnormal wakefulness
; second, abnormal somnolence, or morbid

sleep ; third, accidents or groups of symptoms which occur during sleep, and

which are not elsewhere spoken of in this book.

Abnormal Wakefulness.—In simple insomnia the form of the sleepless-

ness varies. In some instances the subject is simply unable, when bedtime

comes, to go to sleep. In other cases he goes to sleep readily, but in the course

of two or three hours wakes, and is unable to slumber again. The latter form

of insomnia, in my experience, is not commonly the precursor of severe mental

affection, but is often obstinate.

Insomnia may be prodromic of various diseases of the brain. It is very

common in the insanities. It is also present not rarely in such general organic

brain diseases as general paralysis of the insane, but is seldom a symptom of

tumor or other focal brain-lesion. It may be produced by various diseases of

organs other than the cerebrum. It may exist, however, in its most aggra-

vated form without other evidences of cerebral disturbance, and in some cases

cerebral exhaustion, and even more severe mental symptoms, are without

doubt produced by the loss of sleep. The diagnosis of the cause of an insom-

nia is to be made by exclusion. If other symptoms of cerebral disease are

wanting, the condition of the heart and kidneys should be carefully examined,

because latent disease of these organs occasionally has sleeplessness for its chief

manifestation. When no disease of the brain or other portions of the organ-

ism can be made out, the diagnosis of simple or functional insomnia must be

settled upon.

The treatment of insomnia requires much tact, and at best is often very
unsuccessful. The foundation of it consists in the removal of the condition

which is the cause of the insomnia. If the wakefulness be lithsemic, anti-

gout treatment must Ix; instituted
;
if it be due to a local or general neuras-

thenia, this must l)e c<imbated.

In rare cases of active determination of blood to the head local abstrao-

tion of blood may be required. More commonly insomnia seems to be

connected with exhaustion ;
at least it is not infrequent to find that food taken

at bedtime, or when the patient wakes sleepless in the middle of the night, has
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a very beneficial effect. This food usually acts best when it is hot and easily

digestible. Bouillon thickened with some nutritive starchy material, oyster

soup, milk punch warm, have often been found serviceable. Alcohol in the

form of whiskey or brandy, taken with a little hot water, is often efficient.

It may well be that in these cases the good is achieved by stimulating the

stomach and drawing excitement, nervous and arterial, from the brain. Cer-

tainly midnight wakefulness may sometimes be overcome by a single glass

of hot water taken in the middle of the night.

In some patients massage taken just before the time of sleep has a distinct

quieting influence, whilst upon others it acts as an excitant. A procedure

which I have seen act very happily in insomnia with active congestion of the

brain is to allow the patient to sit in a bath of very hot water and have a cold

douche on the head from three to five minutes. The effects of exercise vary
in different individuals, and the amount ordered must be judged of by the

result. In neurasthenic insomnia tire usually causes wakeful nights. In

most cases of insomnia it is essential that intellectual activity and emotional

excitement during the latter third of the day be avoided
;
that the supper

taken be light; that the patiejit sleep by himself or herself in a well-venti-

lated apartment ;
and that no eaffeinic drinks be used after the morning

meal.

The treatment of insomnia by drugs is always to be avoided as much as

possible. In some cases, however, these agents have to be employed, and

sometimes it is possible by making a strong nightly influence for a few

weeks to break up the habit of insomnia and then gradually to withdraw the

remedy. Hypnotic remedies are numerous, and in long-continued insomnia

it is better to periodically change them. Sulphonal has seemed to me the

least harmful, though by no means the most certain of the class. It should

always be given in the form of the powder about an hour before the expected

time of sleep. The compressed pill of sulphonal, so much used, very fre-

quently passes through the intestines without change. Chloral still remains

the most efficient remedy of the class. Chloralamide has some virtue, but is

uncertain. Urethan seeriis to be even less active, whilst paraldehyde is so dis-

agreeable and irritating to the stomach that it is only to be employed on mre

occasions. Except in the case of old people opiates are to be avoided for fear

of producing a narcotic habit.

Morbid Sleep.—Morbid somnolence may be due to an almost infinite

number of causes, including various acute diseases and poisonings. As almost

all of these affections have been sufficiently described in this work, it only re-

mains to say a word in regard to the so-called "
Nelavan,^^ Afncan hypnosis,

or African sleeping disease, an acute, very fatal fever, the most characteristic

symptom of which is excessive somnolence. It is endemic on the west coast

of Africa, but appears to occur epidemically in some of the West India Islands.

It attacks the negroes especially, but has in a number of instances decimated

regiments of French troops. In most cases it comes on gradually, but it may

begin brusquely. There is at first a slight frontal headache, with a sense of
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constriction in the forehead, attended by a mild fever. The vision may at this

period be disordered. The gait becoraas irregular, and not very infrequently

tiiere is a distinct ataxia. Even during the first hours of the headache an

intense desire for sleep is manifested. This continually increases until the

patient is overpowered by an irresistible somnolence. During the period of

sleepiness the strength fails, the spirits are depressed, and there is some fever,

but usually neither diarrhoea nor constipation develops, and the forces of the

circulation are well maintained. The somnolence when once developed con-

tinues to become more and more intense, and the patient gradually sinks into

a profound coma, which may pass quietly into death : violent convulsions and

sloughing bedsores are liable to develop. There are no pathognomonic post-

morten lesions unless it be swelling of the glands.

Omitting toxsemic somnolence, most of the cases of morbid sleep seem to

be referable to one of five groups :

Group 1. Sleep due to reflex irritations.

Group 2. Narcolepsy, or idiopathic sleep of unknown cause.

Group 3. Hysterical and epileptic sleep.

Group 4. Sleep of insanity.

Group 5. Somnolence connected with organic brain disease.

Of the third and fifth of these groups sufficient has already been said.

(For Group 4 see article on Mental Disease.) Reflex sleep is very rare, but

Dr. Katerbau has recorded a case in which a seventeen-year-old Jewess, who

had slept four days and nights, immediately awoke after the paasage from the

rectum of a knot containing twenty-four round-worms, whilst Dr. Mayer has

related a similar case of a boy nine years old.

Narcolepsy.
—The cases of morbid sleep which are here grouj^ed together

under the name of narcolepsy vary in the intensity of their symptoms from

drowsiness to a sleep which ends in death. It is most probable that the cause

of the sleep varies, and that several distinct affections are represented in the

group, and that some of the recorded cases have also been instances of hys-

terical or organic disease. The best that can be done at present is to separate

the cases into three subgroups, which are not very clearly distinguishable, and

indeed are probably closely connected by intermediate cases. In the first of

these groups the subject passes many hours in what seems to be the ordinary

slumber. In some cases the sleep comes on daily, in others at longer inter-

vals. In some instances there is a perpetual drowsiness, in othere the patient

when awake is not sleepy.

The second class of cases comprises those in which the paroxysms of sleep

come on at irregular intervals and continue for days, as in a Jewess who

shortly after her marriage fell into a prolonged sleep which ever afterward

recurred periodically. The average length of the sleeping period was five and

a half days, the longest time that she had ever slept being seven days. The

intervals of wakefulness lasted from two to twenty days, during which time

she did not sleep at all or had only a very little restless slumber.

A third class of cases is that in which the sleep comes on without apparent
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cause, and becomes more and more profound initil the patient dies. These

cases as recorded seem to have been due to brain congestion, and some have

yielded to very free venesection. Other cases have been instances of cerebral

organic disease, but there remain cases like that reported by Dr. S. Weir

Mitchell, in which death after a prolonged seemingly causeless sleep has

resulted, and in which a most careful post-mortem examination has failed to

detect any lesion.

Accidents of Sleep.—Serise-shock, so called, occurs in hysterical women
and overworked men, usually whilst passing from sleep to waking. A sensa-

tion like an aura rises from the feet—or, more rarely, from the hands—and

passes upward to the head, where it disappears in the sense of a blow or shock

or of a bursting in the head. Not rarely at the time of the explosion the

patient hears a loud noise or sees a vivid flash of light or perceives a strong
odor. In some cases two or even more of these sensory manifestations are

present together. The paroxysm may occur during the daytime. These

attacks have no serious significance, and there is no special treatment.

Night Palsy consists simply of a feeling of numbness in one or more extrem-

ities of the body when the sieger awakes. The most common seat is one arm,
but the symptom may be hemiplegic or may aifect the whole body. I have

seen it in hysterical women, especially after the climacteric. Dr. S. Weir
Mitchell speaks of it as occurring in locomotor ataxia. It is certainly not

indicative of failure of the circulation, and seems indeed to have no especial

significance.

Somnambulism.—Somnambulism is defined by Dr. H. Barth^ to be a dream

with exaltation of the memory and of the automatic activity of the nerve-

centres, combined with absence of consciousness and spontaneous will. It is

common for a sleeper to give evidence of his thoughts by movements and mut-

tered words : a step beyond this and the dreamer acts. Every grade between

the slightest dream-movement and the most active sleep-walking exists
;
but

whenever a dreamer rises from his couch he may be said to be a somnam-
bulist.

If the somnambulist he approached, his eyes will be found to be closed, or,

if open, they, with the rest of the face, are impassive and without expression,

paying no attention to the brightest lights, and appearing to have no power of

sight in them
; yet obstacles are avoided, narrow places passed through, feats

of balancing performed, and numerous complicated movements made so per-

fectly that the bystander can hardly persuade himself that the sleeper is not

awake. When seized hold of, the somnambulist usually resists with vigor.

Left to himself, after wandering for a greater or less length of time he returns

to his bed, covers himself up, and sinks into the quiet forgetfulness of normal

sleep.

In the milder forms of somnambulism it is sometimes possible to turn the

thoughts of the sleeper by speaking to him, and in obedience to a firm com-

mand he will return to his bed without waking. Acts the most difficult and
' Du SommeU non-nalurel, Paris, 1880.
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oomplicated are often performed by the somnambulist, and even murder has

been done in ol)edience to the impulse of the dream.

The so-called niyht-terrors of childhood, although frequently spoken of as

a distinct affection, are, in truth, only a form of somnambulism, or, in rare

cases, epiloptoid seizures. Nothing is more common than for a young child to

go in the night to its parent's bed, trembling with terror or weeping bitterly,

with the statement that it has had a bad dream. Such a dream may be so

vivid as completely to enchain the attention, and if at the same time there be

outward manifestations of the overpowering emotions from which the child is

suffering, a paroxysm of night-terror results. Very frequently during the

paroxysm the child shows terror of some one object
—

^a cat, a dog, a white ele-

phant, a monster of some kind, is indicated by its incoherent cries. In a large

majority of cases night-terrors are of no more serious import than an attack

of somnambulism. They often depend upon gastric irritation or too much

emotional excitement during the day. In a few recorded eases the cause of

the attacks has been intestinal worms. Those rare night-terrors which are due

to serious disease can only be distinguished by their tendency to continually

recur and by their concomitant symptoms.
I have seen one or two cases of night-terrors occurring in adults which by

their frequency and severity absolutely destroyed the usefulness of life, and

were not removed by any of the innumerable treatments instituted by various

physicians. It is stated that the habit of somnambulism can sometimes be

broken up by suddenly awaking the patient with a shock.

The general treatment must be that of neurasthenia and hysteria. In the

case of night-terrors of children special care should be taken to remove intes-

tinal worms, glandular swellings, or any other possible source of local irrita-

tion. The use of stimulating foods and of caffeinic drinks must be avoided,

and only light suppers should be allowed.

Correlated Disorders op Memory and Consciousness.

All functional acts are accompanied by, or dependent upon, a nutritive dis-

turbance. It matters not whether the functional act be connected ^vith thought,

consciousness, or secretion, the generation of nerve-force by the ganglionic cell

and its transmission by nerve-fibi*e are accompanied by nutritive changes in

these bodies. A nutritve act, although temporary, has a distinct tendency
to impress permanently the part implicated ;

and this tendency is especially

pronounced in nervous tissue. All nervous tissue is, therefore, liable to lie

permanently affected by its o\v\\ functional actions. This, it must be remem-

bered, applies equally to normal and to pathological activities. Thus, the child

in leaniing to walk by re|x«ated efforts trains the lower nerve-centres until, in

response to appropriate stimuli, a definite series of nervous dischai^es and

transmissions occur indej)endently of the will, and walking becomes automatic.

This, in short, is the iiistory of all training, mental and physical. All nerv-

ous tissues therefore, have memory—i. e. the faculty of being permanently
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impressed by temporarily acting stimuli, the thing remembered being, in fact,

the functional excitement.

The recognition of the universality of memory in nerve-tissues is of great

importance in the consideration and treatment of disease. Thus, an epileptic

fit is produced by a peripheral irritation. If that peripheral irritation be at

once removed, the fit does not recur and the patient is cured. If, however,
the irritation be not soon taken away, but produces a series of convulsions,

the fits may continue after the removal of the irritation, simply because of the

permanent impress which has been made upon those cells in the brain-cortex,

whose discharge of nerve-force is the immediate cause of the epileptic parox-

ysm. The nutrition of the cells has been so altered that at irregular intervals

they fill up and discharge nerve-force.

Owing to this power of memory a physical habit may become so perma-

nently engrafted upon the nervous system that the patient is unable to control

it. An example of this is seen in the so-called habit choreas : movements at

first controllable, mere bad habits, become at last fixed, not to be altered by

any power. The hysterical woman who gives way to hysterical nervous

impulses thereby strengthens «their hold upon the system, so that in time she

may lose all power of control over the lower nerve-centres. Moral habits are

formed in obedience to the same law. Self-control, enforced at first by dis-

cipline, may become at last in the child an integral function of the nervous

centre by a method parallel to that by which an accidental epilepsy is converted

into a permanent disease. In the prognosis and treatment of disease, as well

as in the training of the young, the full recognition of the power of habit—i. e.

of unconscious memory—is a matter of vital importance.

What is true of the lower nerve-centres and fibres is true of the upper ones.

Intellectual acts or thoughts and perceptions tend to stamp themselves upon
the centres connected with them, and when the function of the nerve-cell is

connected with consciousness the changes which occur in the nutrition give

origin to conscious memory—i. e. to memory in the usual sense of the term.

The methods of ordinary mental action seem to indicate either that special

ganglionic cells are set apart for special forms of memory, or else that the

single ganglionic cell is capable of distinct acts of memory. Thus, one indi-

vidual will remember one class of facts with great ease, to the exclusion of

other matters, whilst the second person may readily remember those affairs

which the first naturally forgets. Disease sometimes dissects out, as it were,

the different forms of memory, isolating one from the other. It is well known
that in the loss of memory which accompanies senile changes of the brain

or is a prominent symptom in the first stage of general paresis the power of

remembering recent events may be lost, although the recollection of affairs

which happened in childhood days is far more vivid than in the normal con-

dition of the individual. Under these circumstances it may be considered that

the ganglionic cells have lost their capability of receiving impressions, but not

that of recognizing impressions which were made long before. The separation

of different forms of memory is, however, distinct from this. Thus in a case
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of dementia recently under my care memory for ordinary events was almost

entirelv lost, mid vet a joke or a ludicrous story would he remembered in all

its details witliout apparent effort. It is well established that one form of

memory—namely, that connected with language
—has in most individuals a

definite brain-location; and it may be that each variety of memory has its

own territory.

In considering the disorders of memory I shall omit the discussion of dis-

turbances of Specialized forms of memory, because the most important of these,

aphasia, will he elsewhere fully elucidated by Profe&sor Osier. (See page 701.)

Failure of Memory is a frequent symptom, which, when not due to

obvious acute disease, is a strong indication of an organic affection of the

brain, although a slight degree of it may be produced by sitaple brain-

exhaustion. In some cases careful examination is needed to detect it. Under

such circumstances the physician must question the patient as to the small

events of the last twenty-four hours, and not be misled by that vividness

of recollection of the long past which sometimes causes the sufferer to declare

that his memory is even stronger than normal. It is evident that what is

first lost is not the power of recalling impressions already made, but of

receiving or taking new impressions. Old impressions come readily into the

scope of consciousness, but passing events leave no stamp upon the brain-cells.

In doubtful cases of general paralysis of the insane failure of memory is of

special value in enabling us to distinguish the organic insanity from functional

mental disturbances which may simulate it. According to my own experience,

failure of memory which is not accompanied by paralysis for the time being

of all the functions of the mind, as in insanity, is of serious import in propor-

tion to its completeness.

True Exaltation of Memory— i. e. exaggeration of the power of

receiving new impressions or acquiring new facts—is a rare phenomenon,
which must be sharply distinguished from the peculiar exaggeration of recol-

lection spoken of in the next paragraph. It is sometimes present in the

insomnia due to exaltation of the cerebral cortex, when it is an extremely

alarming symptom. Cases are also on record in which it has preceded an

attack of apoplexy or even of general paralysis.

As has already been stated, a memory is possessed by all varieties of gan-

glionic nerve-cells, but that intellectual function to which the name is usually

restricted is so closely related with consciousness that we can scarcely conceive

of its existence without consciousness
; nevertheless, the connection of memory

Avith dreaming shows that it is a separate function from consciousness.

There are a good many reasons for beliving that the impressions of all

events with which an individual has been connected are indelibly recorded

u|X)n his brain-tissue, although he may not be able to bring such impressions

into conscious perception. At the approach of death or under the stimulation

of disease at a time when consciousness is wanting pei*sons will frequently

sfx'ak in foreign tongiies, recite |m<sages of prose or poetr\' long since forgot-

ten, or give detailed accounts of events that occurred in their earliest child-
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hood, and of which they have in their normal condition not the slightest

remembrance. It would therefore appear that two distinct functions or acts

are involved in conscious memory—one the preservation of the records, the

other the dragging out of such records into the light of consciousness and

their recognition by the personality of the man. In certain diseases when
consciousness is obliterated the connection between the stored records of the

cerebral cortex and the automatic speech-centres is so close that the latter act

in obedience to the records, and the unconscious patient speaks in an unknown

tongue or relates occurrences of which he has no conscious memory.
When the link that binds consciousness to memory.is broken by disease

consciousness may exist without memory. Under these circumstances con-

sciousness is isolated from the past, although the past may still be connected

with the present by an automatic unconscious memory. This is illustrated by
the famous case of the French soldier, who, as the result of a wound in the

head, was subject to attacks lasting many hours in which he had no sensitive-

ness of any part, although if put in the position of marching or Avriting or

smoking, etc. he would go through the whole complicated series of acts neces-

sary for the performance of -ihese acts, all of the time evidently unconscious

of what he was doing and changing from one performance to another as he was

taken hold of and put into a new position.

The sense of personal identity is dependent upon the existence of memory
and consciousness. The unbroken chain of events recorded from an indefinite

past correlated with the consciousness of the present gives the realization of

the unity of the present with the past. This sense of personal identity is

destroyed by a complete loss of memory, which loss may be abrupt and be

unaccompanied by impairment of consciousness or of rationality. I hav^e

seen this association of symptoms continue for several days after a sunstroke,

so that the patient, who had been brought by ambulance into the hospital, was

unable, after he had recovered his mental faculties and was perfectly rational,

to give any clue to his personality which could lead to his identification.

Double Personality, the condition in which the subject feels as if he were

two distinct personalities, the one alternating continually with the other, has

no connection with loss of personal identity nor yet with double consciousness.

Its explanation is very difficult : it is occasionally seen as the result of hash-

eesh or other poisonings, and also in insanity, in which affection it may become

the basis of a delusion, as in the case of a patient of my own who was over-

whelmed by the constant doubt whether he was himself or his own double.

Double Consciousness, so called—periodical failure of memory, or periodic

amnesia—is a disorder of memory which also involves all the intellectual func-

tions and the character of the individual. In a typical case there is, first, an

abrupt loss of memory at the beginning of each paroxysm for everything that

lias happened during paroxysms not of the same series
; second, a change in

the personal character of the individual, the disposition, the habits of thought,

and even the intellectual powers, being altered. As illustrating this condition

may be mentioned the remarkable case recorded by Dr. Azam, in which the
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change between the two conditions always was preceded by a profound sleep

lasting three or four minutes, during which time a complete alteration in the

character of the girl occurred. In state No. 1 she was usually more or less

depressed, very quiet, modest, retiring in character, and df only moderate

mental power. During state No. 2 she was gay, vivacious, without any evi-

dences of mental aberration, but with her intellectual faculties much more

developed than during her normal condition, whilst her moral state was such

that she became in one of her abnormal periods pregnant—a condition which

overwhelmed her with surprise and shame when she was finally made to

understand her condition during a No. 1 state, at which time she had no

recollection when or where pregnancy was produced.

I have seen double consciousness caused by a blow upon the head, and

subsequently removed by the raising of the depressed fracture—a fact that

indicates (what is, indeed, otherwise very apparent) that the condition allies

itself very closely to the automatism of epilepsy, and also to the changes in

character, mental and psychical, seen in insanity. Epileptiform automatism

may, indeed, be considered to be a form of double consciousness.

I have seen melancholia come and go in transitory attacks of a few hours

or days, during which the habits of thought, the intellectual powers of the

patient, were absolutely abnormal, and Dr. David Skae has put on record a

case of a man who lived for many years a twofold life, being sane only on

alternate days. On his melancholy days he neither ate, slept, nor walked, but

sat incessantly turning the leaves of the Bible and complaining piteously of

his misery. At such periods he had no remembrance of the days in which he

was well, and could not be made to recognize the existence of well days. On
the well day he denied that he had any cause of complaint, believed that he

had been well the previous day, transacted business, and was entirely free

from delusions or despondency.^

* Double consciousness must not be confounded with the rare mental condition known by the

Germans as double perception or Doppeltwahmeluning, in which ideas received through one
sense l)ecome to the man reduplicated over and over again through the same or another sense.

Thus, in a certain case whenever the man read to himself he would plainly hear each word

repeated as though a chorus of fifty or sixty female voices were speaking to him, and when he
ceased to read he would hear the last words read after him. This reading after him disappeared
as soon as he spoke aloud, and was prevented by his reading aloud. Evidently this conditioQ

relates itself to the hallucinations of insanity.



ORGANIC DISEASES OF THE BRAm.
By WILLIAM OSLER.

I. AFFECTIONS OF THE MENINGES.

Diseases of the Dura Mater.

Pachymeningitis Externa.—Inflammation of the external layer of

the dura, which forms the periosteum of the bones of the skull, usually

follows injury, such as fracture, and is accompanied with effusion of blood.

Extension of inflammation, as from erysipelas of the scalp, is extremely rare :

more commonly it follows caries of the bone, as in syphilis or in middle-ear

disease. In these cases pus may collect in considerable quantities between the

dura and the skull, and compress the brain in a remarkable manner. The

purulent infiltration may extend between the layers of the dura or it may
reach the inner layer, causing a suppurative dura-arachnitis.

The symptoms are not at all definite, and even when the disease is exten-

sive the only complaint may be of headache. When the exudation is large,

compression symptoms are present
—coma with or without paralysis. In cases

of caries or in otitis media,, if an external purulent pachymeningitis be sus-

pected, the trephine should be used. In the syphilitic cases there may be a

small sinus communicating with the exterior.

Pachymeningitis Interna.—The suppurative form is rare, and is, as a

rule, associated with purulent leptomeningitis. Occasionally there is a pseudo-

membranous formation, an instance of which I have seen in pneumonia.
Hemorrhagic Pachymeningitis.—This condition, which is also known

as hcematoma of the dura mater, is not common in general medical practice,

but is by no means infrequent in asylums and almshouses : thus. Wiggles-
worth found 42 examples in a series of 400 unselected post-mortems in asylum
work. The affection is most common in males at the middle period of life, in

persons addicted to alcohol, and in lunatics. It has been met with also in the

specific fevers and in profound anaemia. Cases have followed injury to the

head. In infants it is occasionally met with, and is said to have followed

whooping cough.

The morbid anatomy and pathology have been much discussed. Virchow,

to whom we are indebted for the first accurate description, regarded it as a

result of inflammation of the dura, and held that a delicate vascular membrane

preceded the clot. In a majority of the cases the exudation is bilateral and

extends over the dura of both hemispheres, and in very extensive cases the

membrane extends into the fossae at the base of the skull. Three conditions
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are seen in internal pachymeningitis : First, subdural membranes, often of

extreme delicacy, with large wide-meshed vessels. There may be no hemor-

rhagic exudation whatever, or the membrane may be simply stained with the

blood-pigment. Second, there are instances of simple subdural haemor-

rhao-e in which no membrane is seen. This occurred in 15 of Wigglesworth's

42 cases. It is possible that the haemorrhage may have destroyed all traces

of the membrane. Third, there may be a combination of the two vascular

membranes and blood-clot. In some cases a serias of laminated clots exists,

forming layers of from two to three millimetres in thickness, between which

cysts may form. It is stated that the haemorrhage occurs first, and that the

vascular sheet arises from the organization of the blood-clot. This does not

appear probable when one considers that the inner surface of the dura may be

everywhere covered with a delicate, highly vascular membrane, without a trace

of staining and without any clot. The haemorrhage is thought by Hugenin to

proceed from the vessels of the pia raater, but the study of very early speci-

mens is convincing, I think, in favor of the view that the blood comes from

the wide meshwork of vessels in the new-formed subdural membranes. The

condition is usually found with atrophy of the convolutions, and it is stated

that this perhajis accounts for its frequent occurrence in the insane
;
but there

must be factors other than atrophy, or we should find it more frequently in

phthisis and cachectic states, in which the cortical wasting is almost as marked

as in insanity.

The symptoms are indefinite. Extensive haematoma may exist without

any indications during life. Headache, somnolence, contracted pupils, and

optic neuritis have been described. In unilateral disease, when extensive,

hemiplegia may occur. There are instancas in which the symptoms set in

abruptly like an apoplectic attack, producing loss of consciousness and some-

times compression.

The diagnosis is always doubtful.

Diseases of the Pia Mater.

Acute meningitis occurs under a variety of conditions. The exudation is

beneath the arachnoid, and both membranes are involved, hence the term pia-

arachnitis. A common designation now is leptomeningitis. The exudate is

either purulent or consists of a sero-fibrinous fluid with flakes of lymph.
Various forms of acute meningitis are recognized, such as (1) tubercu-

lous meningitis; (2) simple meningitis; (3) leptomeningitis infantum; and

epidemic cerebro-spinal meningitis, which is elsewhere considered.

(1) Tuberculous Meningitis (Acute Hydrocephalus).
This occurs as a secondary affection of the meninges of the brain and cord,

a sequel, as a rule, to a local tul)erculous disease in other parts, particularly in

the lungs. It is often only a part of an acute general tuberculosis. It is most

frequent in children, particularly between the ages of two and five. In some

instances blows on the head, falls, and overwork have preceded the onset. In
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almost every instance there is coexistent tuberculous disease in other parts,

caseous foci in the lungs or in the bronchial glands (particularly in children),

tuberculous pleurisy, or bone disease. The symptoms may develop during
convalescence from measles, whooping cough, or scarlet fever.

Morbid Anatomy.—The membranes at the base are most involved, hence

the term basilar meningitis. The appearance varies greatly in diiferent cases,

depending a good deal on the amount of inflammatory exudate existing with

the tubercles. As a rule, the Sylvian fissures and the interpeduncular space
are most involved. There may be only slight turbidity and matting of the

membranes, which are moist and infiltrated. In other instances the entire

base from the olfactory bulbs to the medulla is covered with a fibrino-purulent

exudate, which may extend to the lateral surfaces of the hemispheres, but is

very rarely seen upon the cortex. It often extends to the spinal meninges.
The tubercles may stand out with great distinctness as grayish-white nodules.

In some instances they are small and difficult to find. The amount of exudate

does not bear any definite proportion to the number of tubercles. They should

be sought for along the branches of the middle cerebral artery, and more par-

ticularly those entering the pq;forated spaces. When the arteries are carefully

withdrawn and spread upon a glass plate upon a black background, the tuber-

cles are seen as small nodular enlargements of the vessels. Histologically, the

new growth develops in the perivascular sheaths, the vessels are narrowed,
and thrombosis not infrequently occurs. The lateral ventricles are. Its a rule,

dilated and contain an excess of turbid fluid. The ependyma is sometimes

swollen, softened, and covered with exudate. The septum lucidum and fornix

are usually softened, and tubercles are sometimes found on the choroidal

plexuses and in the velum. The contiguous cerebral substance is found infil-

trated and oedematous. There may be, particularly about the central ganglia,

foci of softening. The condition is, properly speaking, a meningo-encephalitis.

Probably in a majority of cases the meninges of the cervical cord are involved.

Sometimes the brunt of the affection falls upon the spinal meninges, and the

exudation, quite insignificant at the base of the brain, may be extensive

throughout the cord.

There are cases in which the coarse tubercles are met with, and the menin-

gitis has been excited by their presence. As mentioned, tubercles usually
exist in other organs, either a miliary tuberculosis, in which the liver and

spleen are most involved, or careful examination will show the presence of

caseous foci in the lymph-glands.

Symptoms,—In very many cases the patient has been in failing health, or

is the subject of a recognized tuberculous lesion, or has had a recent operation

upon some tuberculous affection, or is convalescent from measles or wliooping

cough. In some cases the symptoms have followed shortly after a fall. The
child may show marked alteration in the disposition and becomes peevish, irri-

table, and fretful, sleeps badly, complains of headache, and for two or three

weeks may display various manifestations of ill health. Then the symptoms

pointing to the disease set in, either suddenly with a convulsion or more
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commonly with headache, fever, and vomiting. The pain is sometimes very

intense, and may cause the child to give short, sharp cries, the so-called

"
hydrocephalic cry." Nocturnal delirium is present. The vomiting is with-

out apparent cause and independent of the taking of food. The fever grad-

ually rises, reaching 102° or 103° F. The pulse is at first rapid; subse-

quently it becomes slow. There may be twitching of the muscles or sudden

startings, and the child may wake up from sleep in great terror. The pupils

are usually contracted. These are the chief symptoms characterizing the early

stage, or, as it is sometimes called, the stage of irritation. In the second

period of the disease these irritative symptoms subside
;

the bowels become

cf)nstipatetl ;
the child no longer complains of headache, but is dull and list-

less, with more or less delirium
;
the vomiting ceases

;
the abdomen becomes

retracted and boat-shaped (carinated) ;
the pulse becomes slow and irregular ;

sighing respiration is common
;
and the pupils vary in size, being often

dilated
;
there may be strabismus, and in some instances optic neuritis. Gen-

eral convulsions may occur
;
more commonly there is retraction of the head

and tenderness in the nape of the neck on pressure. A blotchy erythema
about the chest and abdomen may occur. The temperature ranges from 100°

to 102.5° F. When the finger-nail is drawn across the skin a red line quickly

appears, the so-called tache cerebrate, which has, however, no diagnostic sig-

nificance. In the final period, or stage of paralysis, the child can no longer

be roused, and gradually sinks into a condition of coma. Convulsions not

infrequently occur, or there are spasmodic contractions of the muscles of the

back and neck, or there are irregular movements in the limbs on one side.

The pupils again become dilated
;
the eyeballs may be rolled, so that the cor-

nese are only covered in part by the upper eyelid. Optic neuritis and paral-

ysis of the ocular muscles may occur, and tubercles may in some instances be

seen in the choroid. The pulse becomes rapid, diarrhoea may develop, and the

child sinks into a typhoid state, with low delirium, dry tongue, and involun-

tary discharges of urine and faeces. The duration varies from ten days to

three or four weeks. There are cases which run a rapid course, setting in with

groat violence and proving fatal within a week. This occurs more commonly
in adults, and the convexity of the brain is often more involved. There are

othjer instances much more chronic, in which the meningitis is limited, and the

symptoms are rather those of cerebral tumor, sometimes with pronounced

psychical disturbance.

Certiiin symptoms require a more special description. The temperature is

usually elevated, but there are instances in which it does not rise above 100°

throughout the entire disease. In other instances the daily oscillations are

very great. Toward the close the temperature usually falls, and may sink as

low as 93° or 94°. An ante-mortem elevation may occur, the fever rising as

high as 110°. The pulse is often rapid at the onset, then liecomes irn^ular

and slow, and toward the close again becomes rapid. The respirations are

often irregular and sighing, and in the second and third week the Cheyne-
Stokcs type may be very marked. The ocular symptoms are important. Nar-
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rowing of the pupils is the rule in the early stage. Toward the close they are

dilated and irregular. Conjugate deviation of the eyes sometimes occurs.

Paralysis of the third nerve is common. Optic neuritis is rarely intense, and

is not a very common symptom. Tubercles in the choroid are rare, and are

less frequently seen during life than in the post-mortem room. Litten

found them in 39 of 62 necropsies in tuberculous meningitis. Of 26 cases

examined clinically by Garlick they were present in only 1, and Heinzel

examined 41 cases with negative results. Of motor symptoms the convul-

sions have already been mentioned. Tremor and athetoid movements are

occasionally seen
;
more rarely there is a tonic contraction of one limb. Hem-

iplegia may follow involvement of the cortical branches of the middle cerebral

artery or is due to softening of the internal capsule. Monoplegias are not

uncommon, particularly of the face, which may occur with aphasia. Brachial

monoplegia may exist with it. In the more chronic cases, in which the

symptoms persist for months, there may be characteristic Jacksonian epilepsy.

The prognosis is, as a rule, very grave. It is doubtful whether recovery

ever occurs.

(2) Simple Meningitis.

In contrast to the tuberculous form the exudation is more apt to be upon
the cortex, and is less lymphoid and more purulent in character. A primary

meningitis of this description occurs as a manifestation of the poison of cerebro-

spinal meningitis, sporadic cases of which occur from time to time in certain

localities in this country, and present great difficulties in diagnosis. The dis-

ease is almost always secondary and is met with—
(1) In the acute infectious diseases, such as small-pox, typhoid fever, rheu-

matic fever, scarlet fever, measles, and pneumonia. In erysipelas, inflamma-

tion of the meninges may arise either by direct extension, which is rare, or by
infection through the blood. Pneumonia is the only acute disease which is

frequently followed by meningitis. In 100 autopsies in this disease at the

Montreal General Hospital meningitis was present in 8 cases, and I saw sev-

eral charcteristic examples at the Philadelphia Hospital. Acute meningitis is

not uncommon in septic processes. In ulcerative endocarditis its frequency

may be gathered from my statistics—29 examples in 209 cases. It is very
rare in typhoid fever. No case occurred in my 64 autopsies, and it was pres-

ent in only 11 of the 2000 Munich sections.

(2) Injury and disease of the cranial bones are very common causes, par-

ticularly caries of the petrous portion of the temporal bone. Here the disease

passes through the thin wall of the tympanum or extends from the mastoid

cells, and is, in a majority of instances, associated with thrombosis of the

dural sinuses, a condition which will be considered later. Extension from dis-

ease of the nose is very rare. The majority of instances of injury exciting

meningitis cause fracture, though the possibility of its following trauma alone

without an open wound must be acknowledged.

(3) Certain constitutional conditions, such as gout and Bright's disease, are

Vol. I.—43
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occasionally complicated with meningitis. In gout it is extremely rare. In

Bright's disease cases occasionally occur, and are usually mistaken for uraemic

poisoning. They are sometimes associated with inflammation of the pericardium

and of the pleura. The exudation may be chiefly basilar.

(4) Among doubtful causes which are mentioned are sunstroke and exces-

sive study. Syphilis rarely induces acute meningitis. Occasionally the dis-

ease extends from abscess of the brain.

Morbid Anatomy.—The lesions are practically identical with those

described in cerebro-spinal fever. The exudate is usually purulent and as a

rule cortical, ])articularly in the cases following the specific fevers. In the

meningitis of Bright's disease and of cachectic states the basilar meninges may
be chiefly involved. In the form secondary to pneumonia the exudate may
be extremely abundant, completely covering the convolutions. In the simple

forms of meningitis the ventricles rarely present the distension and softening

of the walls so frequent in the tuberculous variety. In many instances the

condition is a meningo-encephalitis, and the cortical portions of the brain are

infiltrated, oedematous, and sometimes present small abscesses. The spinal

meninges are often affected.

Symptoms.—Many of the cases present a clinical history similar to that

already described in the tuberculous form. The secondary affection occurring

in the specific fevers is very difficult to recognize, as almost identical symp-
toms may be caused by the poisons of the fevers without the existence of

positive inflammation. For example, in cases of so-called cerebral pneumonia
in which, from the outset, brain symptoms are marked (the preliminary excite-

ment, headache, delirium, and then gradual depression, sinking into stupor

and coma), unless the basilar meninges are involved, causing local palsies of

the nerves—which is not usual—there is no single feature which may not lie

present as a result of extreme congestion. So also in typhoid fever, the cere-

bro-spinal manifestations may lead to a positive diagnosis of meningeal inflam-

mation, and the twitchings, spasms, retraction of the neck, and the gradually

deepening coma very frequently lead to error in diagnosis. It was from a

consideration of these cases that Stokes remarked,
" There is no single nervous

symptom which may not and does not occur independently of any appreciable

lesion of the brain, nerves, or spinal cord."

The onset is more apt to be sudden than in the tuberculous form. Occa-

sionally the disease sets in with a chill. Headacheof a severe, continuous cha-

racter is the most common symptom. In the fevers, however, the patient may
make no complaint. Delirium is early, and often bears some ratio to the

height of the fever. Sometimes the patient is maniacal. Convulsions are

much less common in simple than in tuberculous meningitis. Rigidity, spasm,

and twitching of the muscles are frequent symptoms. Stiffness and contrac-

tion of the muscles of the neck are common when the inflammation extends to

the meninges of the cervical cord. Vomiting occurs in the early stages. Con-

stipation is usually present. Important symptoms are due to involvement of

the cranial nerves ; thus, optic neuritis may develop, but it is not common in
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the meningitis of the cortex. Much more frequently the third nerves are

involved, causing strabismus and ptosis. The facial nerve may be attacked,

causing paresis of the face on one side, and a lesion of the fifth may be followed

by disturbances of sensation
;
and in one of my cases, in which the Gasserian

ganglion was infiltrated with pus, the cornea ulcerated. The pupils vary :

they may first be contracted or unequal ;
later they become dilated and react

very slowly to light. The pulse is rapid, sometimes irregular, and in cases in

which there is much exudation and compression of the brain it may be slow.

The temperature range varies, and in the forms following pneumonia may be

very high. In other instances, as in the form secondary to otitis media, the

variations are greater. In non-tuberculous meningitis in children and in the

disease occurring in cachectic individuals the fever may be very slight.

From what has been already said it is evident that the diagnosis of puru-
lent meningitis is extremely uncertain. It may be stated, indeed, that unless

the nerves at the base are involved, causing paresis of the ocular or other

muscles, and optic neuritis, there are no positive criteria by which the disease

can be distinguished from the so-called cerebral form of the specific fevers.

It has been a common experiei^e of every pathologist to have cases sent down
from the wards with the explicit diagnosis of meningitis, cerebral or cerebro-

spinal, when the section showed typhoid lesions or a local patch of pneumonia.
In typhoid fever we may be in doubt for days until the abdominal symptoms
become plainly manifest. The cases secondary to bone disease, to otitis media,

and those occurring in pysemic processes are less likely to escape recognition.

(3) Leptomeningitis Infantum.

While a majority of the cases of meningitis in children are tuberculous,

there is a form affecting infants under two years of age which has very striking

anatomical and clinical peculiarities. The disease may appear shortly after

birth, and is particularly prone to affect debilitated, cachectic children. Occa-

sionally it follows traumatism, and sometimes is associated with the specific

fevers. Anatomically, the inflammation is confined chiefly to the base and to

the posterior part, particularly about the cerebellum
;
hence it has been termed

posterior meningitis, or, from the fact that the foramen of Magendie is closed,

leading to an acute, often purulent hydrocephalus, the condition has been

termed occlusive meniyigitis. The exudation may be very abundant at the base,

infiltrating the membranes and covering the nerves with a thick, purulent

exudate. In many instances the most striking features are in the ventricles.

The posterior and descending cornua of the lateral ventricles may be enor-

mously distended with a greenish, purulent fluid, and the ependyma thickened

and infiltrated. The choroid plexuses and the velum may be covered with a

thick grayish-white exudate, and the ependyma of the third ventricle may be

similarly involved. In some cases the aqueduct of Sylvius and the fourth

ventricle are greatly enlarged, and the ependyma thickened and infiltrated with

a grayish pus. In one instance which I saw the basilar meninges were but
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slightly involved, while there was a condition of purulent ependymitis in the

posterior part of tlie lateral ventricles and in the fourth ventricle.

Fever, vomiting, convulsions, and rigidity are present in this as in other

forms. The most striking feature is the holding back of the head—cervical

opisthotonos
—which may be the only impttrtant manifestation. Under this

title the affection has been described by Gee and Barlow.^ The child may
remain for weeks in a condition of extreme weakness, with slight irregular

fever, without convulsions or rigidity, but with this strong tonic contraction

of the cervical muscles. In cases which have lasted for some time the head

has enlarged, and a few have recovered or have terminated in chronic hy-

drocephalus.

Treatment of Meningitis.—Absolute quiet should be enjoined. An ice-

bag may be applied to the head, and if the subject be young and full-blooded,

and particularly if under these circumstances there be maniacal delirium, local

or general bloodletting may be practised. Saline purges may be employed to

relieve the blood-pressure. Bromides, chloral, sulphonal, or morphine may
be required to procure sleep and rest. There are no remedies which influence

in any way the course of an acute purulent or tuberculous meningitis. Mer-

curials are recommended for the purpose, and iodoform inunctions have been

used on the scalp in tuberculous cases, but they are of very doubtful efficacy.

If counter-irritation be thought necessary, the therrao-cautery lightly applied

is the most satisfactory means to employ. In traumatic cases and in disease

of the ear the surgeon should be early in attendance, and if symptoms occur

which justify interference trephining should be performed.

Chronic Leptomeningitis.

This usually results from the growth of tubercles or gummata in limited

regions of the meninges. It sometimes follows trauma.

The symptoms are very variable, depending upon the situation of the

disease, and in some cases are identical with those of tumor. When in the

motor region there may be Jacksonian epilepsy. The leptomeningitis infan-

tum may really be a chronic meningitis. Some of the cases reported by Gree

and Barlow lasted for more than a year.

n. AFFECTIONS OF THE BLOOD-VESSELS.

Hyperjemia (Cerebral Congestion).

About no question in cerebral pathology is there more obscurity than in

relation to hypenemia and ansemia, particularly their symptomatology. Any
one who reads the report of the discussion which took place recently at the

' SL Bartholomeu/s Hospital Reports, 1878.
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New York Neurological Society upon the subject of congestion of the brain

will be convinced that the extraordinary lack of unanimity can only be cor-

related with a corresponding absence of all positive and satisfactory know-

ledge of these conditions. Unquestionably, variations occur in the amount of

blood in the cerebral vessels, but how far such changes are associated with a

definite group of symptoms is not at all certain. The hypersemia is usually
described as either active or passive.

Active hypersemia is stated to follow chilling of the surface, sudden sup-

pression of some customary discharge, excessive brain-work, and sunstroke.

Alcohol and amyl nitrite also cause acute hyperemia of the cerebral vessels.

Passive hyperaemia follows obstruction in the cerebral sinuses and veins,

engorgement in the lesser circulation, as in mitral stenosis and emphysema,

pressure on the superior vena cava by tumors, and from prolonged straining

efforts.

The anatomical changes in congestion of the brain are not at all striking.

The organ looks full and the dura is tightly stretched. The sinuses and the

cortical veins are full, and often the gray matter has a rosy tint, and on sec-

tion it is seen that the smaller^essels are distended. Active hyperaemia does

not persist after death, as is well seen in the disappearance of the areola of

congestion about a pustule on the skin. The most intense engorgement of the

vessels is met with in death during the early stages of the specific fevers and

in the cases due to venous obstruction.

There are no characteristic or constant symptoms of cerebral hyperaemia.

In the passive form it may exist in the most extreme grade and without the

slightest disturbance of function. In other instances, as in pressure on the

superior cava, there may be torpor, but rarely coma. The headache and delir-

ium of the early stage and of fevers are often attributed to congestion of the

brain, but it is more likely they are due to the agents which excite the pyrexia.

The dizziness, throbbing, and unpleasant sensations described in aortic insuf-

ficiency and in hypertrophy of the heart may be due to the sudden overfilling

of the cerebral vessels during systole.

As a definite clinical affection congestion of the brain is very rare. Per-

sonally I have no knowledge of the cases described by some authors setting in

with fever, delirium, and insomnia
;

still less of the apoplectiform, convulsive,

and comatose forms. Perhaps the most definite cases are those met with in

persons of a full habit, who are subject at times to headache, flushing of the

face, throbbing of the carotids—symptoms which may be relieved promptly

by an attack of epistaxis or which yield to a brisk mercurial purge.

Cerebral Anemia.

The anaemia may be confined to local areas in the brain, as in narrowing

of vessels by endarteritis or occlusion by emboli. It may be limited to the

brain itself, as in cases of ligature of both carotids, or in diminished blood-

supply, as in extreme aortic stenosis, or it may follow the sudden dilatation of

a vascular territory, as in rapid distension of the intestinal vessels. The cere-
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bral anaemia may be part of a general bloodlessness due to haemorrhage or is

part of an anaemia, primary or secondary.

The brain in ansemia is pale; only the large veins are full
;
the small ves-

sels over the dura are empty and the membranes are moist
;
and there is an

unusual amount of cerebro-spinal fluid. On section the gray and white mat-

ter looks very pale, and the cut surfaces moist and show very few puncta

vasculosa.

The consequence of cerebral anaemia when suddenly produced is well seen

in a fainting fit, in which loss of consciousness follows the sudden sinking

of the arterial pressure in the cerebral vessels. When it results from haemor-

rhage the patient complains of drowsiness, giddiness, a feeling of faintness,

flashes of light, and noises in the ear
;
the respiration becomes hurried

;
the

skin is cool and covered with sweat
;
and gradually, if the haemorrhage con-

tinue, consciousness is lost and death occurs with convulsions. In the more

chronic forms of brain anaemia the patient may be subject to fainting spells,

and in some instances headache and rambling delirium. In the anaemia of

wasting disease or of starvation there is gradually induced a condition of

irritable weakness, in which all mental effort is difficult and the slightest irri-

tation is followed by undue excitement. The patient complains of giddiness,

noises in the ear, and there is finally developed the delirium of inanition,

characterized by marked hallucinations.

An interesting group of symptoms is met with in the prolonged malnu-

trition of young children, associatetl usually with diarrhoea. The pupils may
be narrow or unequal ;

the head is thrown back and the child is in a semi-

comatose state, but with the eyes open ;
convulsions may occur and the fon-

tanelles are usually depressed. The body is usually cool, the pulse feeble and

rapid, and the respirations normal. It was to this condition that Marshall

Hall applied the term "
spurious hydrocephalus," and it is also spoken of as

the .hydrocephaloid (hydrencephaloid) condition. The cases are not infre-

quently mistaken for tuberculous meningitis.

The treatment of cerebral anaemia is that of the conditions with which it

is associated. The suddenly-developed form leads to syncope or fainting, for

which, as a rule, the recumbent posture, the dashing of cold water upon the

face, superficial friction, and the inhalations of ammonia suffice to restore con-

sciousness. If the syncope persist, a tight bandage can be applied round the

legs or the abdominal aorta compressed in order to take advantage of the col-

lateral fluxion.

(Edema of the Brain.

This is often only a complication of cerebral antemia. An increase in the

subarachnoid fluid is common in all atrophic states of the brain. In extreme

passive hyperaemia there may be a congestive oedema, in which the brain-

substance not only contains an increased amount of blootl, but is unusually
moist. The most extreme oedema is met with as a local process about tumors

and abscesses. A very intense infiltration, localized or general, is met with
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sometimes in chronic Bright's disease, and to it Traube referred certain

ursemic manifestations.

When a sequence of atrophy, the fluid is chiefly within and beneath the

membranes, and the amount of fluid in the ventricles is usually increased.

In anaemic states and in death from cachexia the brain-substance is pale, moist,

and glistening.

The symptoms are not well defined, and are chiefly those of the associated

anaemia. As mentioned, Traube thought that uraemia was due to cerebral

oedema consequent upon the hyperaemia and high arterial tension—a view

which has not received general acceptance. On the other hand, of late years

cases have been reported of localized convulsions and of paralysis in Bright's

disease in which, after death, no lesions other than oedema have been found.

Cerebral Hemorrhage.

Cerebral haemorrhage, the common cause of apoplexy, is almost invariably

the result of rupture of an artery. It may be from the central vessels which

pass at once into the substance of the brain, from the large branches of the

circle of Willis, or from the ottrtical group which is distributed upon the sur-

face of the convolutions. In a majority of the cases the haemorrhage is from

the central branches, particularly from those which pass in at the anterior per-

forated spares. The largest of these vessels passing to the third division of the

lenticular nucleus and the hinder part of the internal capsule is so frequently

involved that it has been called by Charcot the artery of cerebral haemorrhage.

The extravasation may be into the substance of the brain, into the membranes,

or into the cerebral ventricles.

Etiology.—The important factors are those leading to degeneration of the

blood-vessels. The natural tendency to arterial degenerations as years advance

makes haemorrhage much more common after the fiftieth year. It is, how-

ever, not unknown in early life, and in children may be due to rupture of an

aneurism or to local degeneration. It occasionally is caused by the paroxysms
of whooping cough. Cerebral apoplexy is not unknown in the foetus. As
will be mentioned, the meningeal haemorrhage is a very frequent and import-

ant event in protracted labor, but haemorrhage into the substance of the brain

may itself cause death in the foetus. Men are more frequently attacked than

women—an association doubtless due to the greater liability in the former to

arterial disease. Heredity is believed to play an important part, and the

apoplectic build or habitus is still spoken of, by which is meant a stout,

plethoric frame with a short neck and a congested condition of the superficial

vessels. The influence appears to be exerted through the arteries, as there are

families in which they degenerate early, usually in association with renal

changes. The three special factors in inducing arterio-sclerosis—namely, the

abuse of alcohol, syphilis, and prolonged muscular exertion—are important

antecedents in a large number of cases of cerebral haemorrhage. In adults

hypertrophy of the left ventricle and sclerosis of the kidneys are almost con-

stant concomitants of haemorrhage into the brain. The endocarditis following
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rheumatism and otlier fevers may indirectly lead to apoplexy. The cases are

not very infrequent in young persons. Emboli are carried off from the valves

and lead to softening or weakening and subsequent aneurismal dilatation of a

cerebral vessel, and haemorrhage may follow rupture of the aneurism.

Haemorrhage occurs sometimes during the course of the specific fevers;

more common still are the cases due to profound alteration in the blood, as in

anaemia and leukaemia. Occasionally, too, cerebral haemorrhage occurs in pur-

pura haemorrhagica and in scurvy.

The exciting causes are not often evident. The attack may be sudden, with-

out any preliminary symptoms. In many cases the rupture occurs during vio-

lent muscular efforts, such as straining at stool, vomiting, or coughing, or in very
excited action of the heart during emotion.

Morbid Anatomy.—Lesions are found in the cerebral arteries and com-

prise the following changes :

(1) A diffuse periarteritis of slow development, which causes weakening
of the coats and the formation of small miliary aneurisms. These are present

in the great majority of all cases of haemorrhage in adults, and are almost

invariably found if carefully sought for. They occur most frequently on the

central arteries, but also on the smaller branches of the cortical vessels. They
are often to be seen on section of the brain-substance as small dark bodies

from 1 to 3 millimetres in diameter. They may be present in numbere upon
the arteries withdrawn from the anterior perforated space. Charcot and

Bouchard, who first accurately described them, state that they are most fre-

quent in the central ganglia.

(2) Larger aneurisms on the branches of the circle of Willis, which are

by no means uncommon, and will be considered in a separate section.

(3) Endarteritis and periarteritis usually lead to haemorrhage by the forma-

tion of aneurisms, either miliary or coarse. There are cases, however, in which

careful examination fails to show anything but a diffuse degeneration of the

smaller vessels, and doubtless haemorrhage may occur without the previous
formation of aneurism.

Finally, there are instances of cerebral haemorrhage in which macroscop-

ically and microscopically the changes in the arteries seem insignificant.

The bleeding may be into the meninges, into the cerebral substance, or into

the ventricles. Meningeal haemorrhage may be outside the dura, or more fre-

quently subdural, and often between the arachnoid and the pia mater. Id
fracture of the skull causing laceration of the meningeal vessels the blood is

usually outside the dura or Ix^tween it and the arachnoid. In rupture of

aneurisms of the larger cerebral vessels the haemorrhage is usually meningeal
and very extensive, and may extend high up on the cortex and on to the cord.

Owing to the more frequent presence of aneurism in the middle cerebral ves-

sels, the Sylvian fiasures are often found distended with blood. Intracerebral

haemorrhage may burst into the meninges. The meningeal haemorrhage of

infants resulting from injury during labor will be subsequently discussed

under the section upon the Cerebral Palsies of Children. More or less ex-
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tensive effusion may be found in the meninges in fevers, and occasionally in

constitutional diseases.

Intracerebral Hcmiorrhage.
—The most common form is extravasation in

the region of the strio-lenticular artery, about the outer section of the len-

ticular nucleus. If small in extent, it may be limited to the lenticular body
and the internal capsule. In other instances it extends outward to the insula

or upward into the centrum ovale or inward to the lateral ventricle. Haemor-

rhage into the centrum ovale is not nearly so common, and still less frequent

are localized extravasations into the pons, medulla, or cerebellum. The haem-

orrhage breaks the tissues, and the clots occupy an irregular cavity and are

mixed with brain-substance. The walls are at first irregular and composed
of blood-stained and softened cerebral matter.

Ventricular Hcemorrhage.
—

Primary bleeding into the ventricles is rare.

The blood in almost all instances comes from rupture of an extravasation

into the ventricle. It is not very infrequent in early life, and may occur

during birth. Of 94 cases collected by Edward Sanders, 7 occurred during
the first year and 14 under the twentieth year. It occasionally occurs dur-

ing parturition and in the puerperal state. There is in the McGill Uni-

versity Museum a remarkable instance of this in which both lateral ven-

tricles, the third, the aqueduct of Sylvius, and the fourth ventricle are enor-

mously distended with clots which formed a complete mould in blood of the

ventricidar system. The blood may be found in one ventricle only ;
more

commonly it reaches the other ventricle, either bursting through the septum
or finding its way through the foramen of Monro.
- In all instances where the extravasation is at all large the hemisphere on

the side involved looks fuller and larger, and the convolutions are flattened,

and the dura on the affected side is unusually tense. In time the blood-clot

undergoes changes. The hsemoglobin is converted into reddish-brown haema-

toidin and pigment-granules. The rapidity with which these changes proceed

varies : as a rule, in cases which prove fatal within a month brownish-yellow
remnants of the clot are found with disintegrated brain-tissue, molecular

debris, and compound granular corpuscles. A limited irritative inflamma-

tion occurs about the clot, and, if large, a definite wall is formed, enclosing a

cyst with fluid contents. In smaller clots a pigmented scar is left. In men-

ingeal haemorrhage the effused blood may be gradually absorbed, leaving only
a brownish stain. In this form of haemorrhage in infants, when the extrav-

asation is abundant, wasting of certain of the convolutions may take place,

and sometimes cysts form in the meninges. It is possible that certain of the

cases of porencephaly are produced in this way.

Secondare/ Degeneration.
—After a lesion of the motor centres or of the

pyramidal tract secondary degeneration occurs in the motor path. Thus in a

case of hemiplegia, caused, as is often the case, by a haemorrhage in the neigh-
borhood of the internal capsule, a descending degeneration is seen in the crus,

in the anterior part of the pons, in the pyramidal fibres of the medulla on the

same side, in the direct fibres of the cord on the same side (column of Turck),



682 ORGANIC DISEASES OF THE BRAIN.

and in the crossed pyramidal fibres of the opposite side of the cord. In per-

manent cortical lesions the secondary degeneration may be traced through the

fibres of the corona radiata and into the internal capsule, and through the

course of the pyramidal fibres just mentioned.

Symptoms.—These may be divided into the primary, or those connected

with the onset of the attack, and the secondary, or late, symptoms, which

develop after the early manifestations have passed away.

Premonitory indications are not common. There may be for some days
or even for weeks headache, feelings of immbness and tingling, or even

pains in the limbs. Still more rarely there are irregular choreiform move-

ments of the muscles on one side, the so-called prehemiplegic chorea. As
a rule, the patient is seized while in ordinary health about the performance
of some every-day action, occasionally such as requires exertion or strain.

When the haemorrhage causes sudden and complete loss of consciousness,

with relaxation of the limbs, it is known as apoplexy or an apoplectic

stroke. In other cases the onset is more gradual, and the loss of conscious-

ness does not occur for a few minutes afl«r the patient has fallen or after the

paralysis of the limbs is manifest. In an apoplectic attack the patient is seized

with giddiness or feelings of faintness, sometimes is sick at the stomach, or

has a slight convulsion. In rare instances of large extravasations the patient

dies in a few minutes, but instant death is rare in cerebral haemorrhage. There

is deep unconsciousness from which the patient cannot be aroused. The face

is injected, sometimes cyanotic or of an ashen-gray hue. The skin is usually
moist with perspiration. The pupils vary in size, but as a rule are dilated

and inactive. They may, however, be strongly contracted. The respirations

are slow, noisy, and accompanied with stertor, which, as Bowles, has shown,
is only marked when the patient is on the back, and is owing to the falling

of the tongue to the hinder part of the mouth.

The Cheyne-Stokes rhythm may be present. The pulse is usually full,

slow, increased in tension, and sometimes irregular and small. The tempera-
ture may be normal, but very oft«n falls within an hour after the onset, and

may even sink below 95° F. An exception to this is found in hjemorrhage
into the pons or medulla, in which within an hour of the onset the tem-

perature may reach 104° or 105° F. The urine and faeces are usually passed

involuntarily. Albumin and sugar may be found in the urine very shortly
after an attack. Convulsions are not common in an apoplectic seizure due to

haemorrhage.
It may at first be difficult to decide whether the condition is apoplexy asso-

ciated with hemiplegia, or whether the coma is due to other causes, such as

uraemia or opium-poisoning. An indication of the hemiplegia may often be

discovered, even in deep coma, by a difference in the tonus of the muscles of

the two sides. If the arm or the leg be lifted, it drops
" dead " on the affected

side, while on the other it falls more slowly. One side may present marked

rigidity, and in watching the movements of the facial muscles in the stertor-

ous respiration, if paralysis be present, it will be noticed that the cheek on the
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affected side is puffed and blown out in a more marked manner. The head

and eyes may turn strongly to one side—conjugate deviation.

The patient may at first not lose consciousness, but be slightly dazed, and

in the course of a few hours there is loss of power on one side, and gradual

unconsciousness, deepening into a profound coma. This is sometimes termed

ingraveseent apoplexy. The attack may occur during sleep and the patient be

found unconscious, or he may wake and find the power lost on one side. Cere-

bral haemorrhage is not necessarily accompanied by the symptoms of apoplexy ;

that is, with loss of consciousness. A small htemorrhage, particularly in the

region of the central arteries, may involve the motor path, causing hemiplegia
without any loss of consciousness.

The subsequent course varies greatly. In the severer cases the respirations

become more rapid, the pulse feeble, the skin is bathed with sweat, the color of

the face becomes ashen-gray or livid, noisy rales are heard in the trachea and

larger bronchi, and death may occur within twenty-four hours of the onset.

In other instances the patient remains unconscious, and within forty-eight

hours there is some febrile reaction and constitutional disturbance, which is

associated with inflammatory >hanges about the haemorrhage. The patient

may die in this reaction, and if consciousness has been regained there may be

delirium or recurrence of the coma. At this period also the so-called early

rigidity may develop in the paralyzed limbs, and, more important still, trophic

disturbances, such as sloughing or the formation of vesicles. The most serious

trophic change is the sloughing eschar which develops about the middle of the

lumbar region on the paralyzed side, and is different from the eschar of acute

myelitis, which develops in the centre of the sacral region. It may appear
within forty-eight hours of the onset, and is of very grave significance. Some
have regarded the congestion of the lungs so common in apoplexy, and which

is sometimes unilateral, as an evidence of a trophic change.

Certain symptoms of cerebral haemorrhage require more description :

Hemiplegia.
—If the hemiplegia involve the motor centres or path, loss of

power occurs in the muscles of the opposite side of the body. It is known as

complete hemiplegia when it involves face, arm, and leg; partial when it

involves only one or other of these parts. It may follow a lesion in the

motor cortex, the white fibres of the corona radiata, the internal cai)sule, the

crus, or the pons. Haemorrhage is perhaps the most common cause of hemi-

plegia, but it is also produced by embolic and thrombotic softening and by
tumors. In a majority of severe cases of haemorrhage the face, arm, and leg

are involved on the opposite side. In other instances the leg and arm may be

chiefly involved, or the face and arm.

The face is involved on the same side as the arm and leg. The facial

muscles stand in precisely the same relation to the cortical centres as do those

of the arm and leg. The fibres of the upper motor segment of the facial

nerve coming from the cortex decussate just as do those of the nerves of the

limbs. The facial paralysis, however, is partial, involving only the lower
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.face, sparing the orbicularis oculi and the frontalis muscles. There may be,

however, slight difficulty in elevating the eyebrows and in closing the eye on

the paralyzed side. The signs of the facial paralysis are usually well marked,

and the mouth is drawn toward the healthy side. The tongue may be pro-

truded toward the paralyzed side, owing to the unopposed action of the genio-

hyoglossus of the sound side. It is to be remembered, however, that the

position of the tongue must be taken from the incisor teeth, not from the lips,

which are drawn toward the healthy side, so that the tongue even when pro-

truded straight may appear to deviate to the paralyzed side. With hemi-

plegia on the right side there may be also asphasia.

As a rule the arm is more completely paralyzed than the leg. The loss of

power at first may be complete, and then gradually returns in the leg, still

remaining in the arm. The muscles associated in symmetrical movements,

such as those of the eyes and of the thorax and abdomen, usually escape. It

may be noted in the deep stertorous respirations that the chest does not move

so freely on the paralyzed side. Broadbent's explanation, the one most satis-

factory, is thus clearly given by Frederick Taylor :

" It is first to be observed

that the parts that are least paralyzed or not paralyzed at all are those which

rarely or never act independently of their fellows on the opposite side
;
whereas

the parts that are most paralyzed are much more independent, and may be

capable of performing acts that the corresponding muscles on the opposite side

are unequal to. As extreme instances may be mentioned the eyes, of which

one never moves except in association with the other, their muscles not being

aifected. In contrast with these are the hands, of which the right may be

able to do things the other cannot, and viee versd; and these parts are most

aifected. Dr. Broadbent's theory supposes that in the case of the muscles most

commonly associated the commissural fibres between their nerve-nuclei become

functionally active, so that in the event of a lesion preventing one, say a right-

side nucleus, from receiving stimuli from the left brain, it may be stimulated

from the right brain by impulses passing first to the left-side nucleus, and then

by the commissure to the right-side nucleus. On the other hand, if in the

case of the less associated muscles the commissure remains functionally inactive,

such a transference would not take place, and the right-side nucleus would

remain completely cut off from the cortical centres. Another view has been

put forward to the effect that fibres for the face, arm, leg, and trunk as they

pass through the internal capsule have positions corresponding to those of the

motor centres for these parts on the cortex
;
and that since vessels mostly rup-

ture below the internal capsule, and the pressure would most injure the fibres

which were nearest, the arm would suffer more than the leg, and the leg than

the trunk."

The face and limbs may be paralyzed on opposite sides, forming what is

known as the crossed or alternate hemiplegia. This occurs when the hsemor-

rhage is in the lower s^ment of the pons Varolii, involving the facial nerve

in its way through the ]X)ns after it has left its nucleus
;
whereas the motor

fibres of the arm and leg which are involved in the lesion are above their



CEREBRAL HEMORRHAGE. 685

decussation in the medulla, so that the paralysis occurs in the face on the same

side as the lesion, and in the arm and leg on the opposite side.

'Hemiancesthesia is rare in hemiplegia. Slight numbness or tingling may
be present, or there is loss of sensation after a day or two, which gradually

passes oif. According to Dana's study, the anaesthesia of organic cortical

lesions was generally incomplete and more pronounced in certain parts than

in others
;

total anaesthesia was either functional or due to subcortical lesions.

Sensory disturbances are more common in softening than in haemorrhage.
Disturbance of the special senses is not common. There may be diminution

in the acuteness of hearing, taste, and smell.

The eye-symptoms in hemiplegia are important. Hemianopia may occur

with haemorrhage in the occipital lobe or in the fibres of the optic radiation.

It is, however, not common in ordinary hemiplegia. The most important
ocular symptom is—

Conjugate Deviation.—The head and eyes, as a rule, are turned away from

the affected side
;
thus in a right hemiplegia the eyes and head are turned to

the left side
;
that is to say, the eyes look toward the cerebral lesion. When

spasms or convulsions develop, >)r if the state of early rigidity supervenes, the

head and eyes may deviate in the opposite direction
;
that is to say, the patient

looks away from the lesion and toward the convulsed side. This symptom
occurs in lesions in different localities of the brain, particularly with cortical

lesions. It is also met with in lesions of the internal capsule, and in those of

the pons or in the latter situations it has been found that the deviation is just

the reverse of that which occurs in other cases, as in paralysis the patient looks

away from the lesion and in spasm or convulsion looks toward it.

As a rule, there is no wastiug of the paralyzed limbs, and the muscles react

well to both the faradic and the galvanic currents. The deep reflexes are

increased oa the paralyzed side
;
the superficial reflexes, plantar and cremas-

teric, are often diminished or absent. The sphincters are not often involved

in hemiplegia.

The course of the disease depends upon the situation and extent of the

lesion. If slight, the paralysis may disappear completely in a few days or in

a few weeks. In severer cases partial recovery gradually takes place, asso-

ciated with which are the changes which may be grouped as

Secondary Symptoms.
—These correspond to the chronic stage, which follows

in some weeks or months after the initial lesion. The paralyzed limbs undergo
certain changes. The leg, as a rule, recovers sufficient power to enable the

patient to walk about, but with a characteristic hemiplegic gait. The loss of

power is most marked in the muscles of the foot, so that to prevent the toes

from dragging the knee is much flexed and the foot swung round in a half

circle. In both arm and leg the condition known as secondary contraction

or late rigidity supervenes; the arm is flexed at the elbow and resists all

attempts at extension
;
the wrist is flexed upon the forearm and the fingers

upon the hand. The position assumed by the arm and hand is very character-

istic. Frequently as this contraction develops there is much pain. In the
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leg the contractures are not so extreme. Unlike the contractures of hysteria,

tlie secondary contracture of hemiplegia is not relaxed under chloroform, and

is an incurable condition, associated with a descending degeneration of the

motor tract. Occasionally after hemiplegia secondary contracture does not

occur, but the arm remains more or less flaccid, the leg having regained partial

power. This condition is met with most frequently in the hemiplegia of chil-

dren. The reflexes are greatly increased on the paralyzed side. Atrophy of

the muscles is not a marked feature in hemiplegia, but develops in certain

instances, due possibly to secondary alterations in the gray matter of the ante-

rior horns. It may, however, follow as a direct result of the cerebral lesion,

and from this cause is not very infrequent in the cerebral palsies of children.

Other secondary changes in hemiplegia are post-hemiplegic disorders of

movement, either tremor, choreiform movements, or the mobile spasm known

as athetosis. These will be more fully considered in the hemiplegia of chil-

dren, with which they are most commonly associated. Arthropathies may

develop early in hemiplegia, but more commonly develop late, and are most

frequent in the joints of the arm. They take the form usually of a synovitis,

with swelling, redness, and pain.

Diagnosis.—This may be extremely difficult if the patient be seen for the

first time in a condition of deep coma, as this may be due to alcohol or opium
or to ursemic poisoning. The first thing to be determined, if possible, is the

existence of hemiplegia. Even in very deep coma the limbs on the paralyzed

side are, as a rule, very flaccid, and drop instantly when lifted, whereas on the

other side the muscles retain some tonus. Conjugate deviation of the head

and eyes, rigidity on one side, or spasm on one side are suggestive of a hemi-

plegic lesion. In a majority of these cases it is practically impossible to say

at first whether the lesion be due to haemorrhage, to embolism, or to thrombo-

sis. StiiF arteries, an hypertrophied left ventricle, and a sudden onset, Avith

complete loss of consciousness, are decidedly in favor of hsemorrhage or of

embolism, while a more gradual onset in a man with degenerated vessels is

more commonly due to thrombosis. The most puzzling cases are those in

which large haemorrhage occurs into the ventricles or into the pons, producing
sudden loss of consciousness and com])lete relaxation. The previous history

and the mode of onset may give valuable information. In epilepsy the con-

vulsions have preceded the coma and there have been previous attacks. In

alcoholism the odor of the breath, the history of drinking, and the more

gradual onset are points to be considered. In opium-poisoning the coma

develops slowly and the pupils are strongly contracted. In ventricular haem-

orrhage sudden and rapidly deepening coma occurs. There may be no hemi-

plegia, but the muscles on both sides are equally relaxed, sometimes with a

preliminary rigidity or with convulsions. These symptoms may be the very

ones to lead astray, as in a case occurring in a puerperal j)atient, in whom
albumin and tube-(«.sts were present, the condition was naturally enough
believed to l>e urseraic. In haemorrhage into the jwns convulsions are frequent,

the pupils may be strongly contracted, and conjugate deviation may occur, the
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eyes lookiDg away from the lesion, and the pupils may be strongly contracted,

so that opium-poisoning may be suggested. The temperature may rise rapidly—a point of considerable diagnostic value.

At first it may be quite impossible to give a definite diagnosis. In

emergency cases special care should be taken upon the following points :

The head should be examined for injury ;
the urine should be drawn off at

once and tested for albumin and sugar ;
the limbs should be immediately

examined with reference to their degree of relaxation, the presence or absence

of rigidity, and the condition of the reflexes. The state of the pupils should

be noted and the temperature taken. Serious mistakes are often made in the

case of individuals who, as not infrequently happens, are drunk at the time of

the apoplectic seizure. The condition may be regarded as due to alcoholism or

to uraemia. In pontine hsemorrhage respiration is often disturbed, and may be

slow as in opium-poisoning.

Prognosis.—From a limited cortical haemorrhage the recovery may be

complete, particularly if the haemorrhage occurred after injury. The infantile

meningeal haemorrhage causing the birth-palsies is very frequently followed

by idiocy and hemi- or diplegk. Large extravasations into the white sub-

stance of the hemispheres and into the ventricles and about the base prove

rapidly fatal. The hemiplegia following a lesion of the internal capsule is

usually persistent and is followed by contractures. If the posterior fibres

have been involved, there may be hemianaesthesia, and later hemichorea or

athetosis.

The following symptoms in a case of cerebral haemorrhage are of grave
moment : Persistence or deepening of the coma during the second or third

day, rise in temperature within the first twenty-four hours after the initial

fall. After the reaction on the second or third day, with which there. is usually
moderate fever, a gradual fall on the third or fourth day, with a return of con-

sciousness, is a favorable indication. The early formation of a sloughing bed-

sore is very unfavorable. The presence in the urine in large quantities of

albumin and sugar is an unfavorable symptom. With the return of conscious-

ness and the improvement in the general condition the question is anxiously
asked by the friends as to the persistence of the paralysis. In adults, if the

hemiplegia has been complete, involving the face, arm, and leg, and if it per-
sist for a week or ten days, there is little hope that it will entirely disappear.

Slight paralysis of the arm and face without profound loss of consciousness

may be recovered from completely, but complete hemiplegia which persists for

a month usually leaves permanent disability. The leg improves as a rule, and

the patient is able to walk about and power gradually returns in the face, but

the hand rarely regains control of the finer movements. If complete motor

aphasia has occurred, the chances are against full re-establishment of the power
of sp(!ech. The late rigidity with contractures is a hopeless condition.
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Embolism and Thrombosis.

(1) Embolism.—The most common cause of embolism is a fresh warty-

endocarditis or a recurring vegetative inflammation on sclerosed valves. Some-

times fragments are carried off from segments involved in an ulcerative process.

The mitral endocarditis is by far the most common source
;
less frequently por-

tions of clot in the appendix of the auricle or small white thrombi are respon-

sible for it. Portions of thrombi from an aneurism or from atheromatous

patches on the aorta, or thrombi from the territory of the pulmonary veins,

may also block the branches of the circle of Willis. In the puerperal con-

dition cerebral embolism is not infrequent, occurring sometimes in women with

heart disease, but in many cases the heart is uninvolved, and the condition is

thought to be associated with the development of heart-clots owing to an

increased coagulability of the blood. Practically, a large proportion of all

cases of embolism occur in chronic valvular disease, particularly in those cases

of recurring endocarditis so commonly present on the sclerotic segments. It

is much less common in the acute endocarditis of rheumatism, chorea, and the

acute fevers. The emboli pass most frequently to the left middle cerebral

artery, owing to the fact that the left carotid is more in the direct course of

the blood-current than the innominate. The posterior cerebral and the verte-

bral arteries are less often involved. A large embolus may lodge at the bifur-

cation of the basilar artery. Embolism of the cerebellar vessels is rare.

The statement is usually made that embolism of the cerebral arteries is

more frequent in women, owing to the more common occurrence of mitral

stenosis in them, but statistics seem to indicate that cases are quite as frequent

in men, if nbt more common
;
thus Newton Pitt's recent statistics of 79 cases

at Guy's Hospital give 44 cases in males and 35 in females.

(2) Thrombosis.—Clotting of blood during life in the cerebral vessels may
be due to—

(rt)
The presence of an embolus. About a fragment of clot or a v^etation

which blocks a cerebral artery the blood coagulates usually as far back as the

first large branch. The embolus may be completely surrounded by recent

coagulum.

(6) Local disease of the cerebral arteries, either a simple or a syphilitic

endarteritis. In elderly persons with advanced atheromatous changes in the

larger branches of the circle of Willis it is not very uncommon to find

adherent thrombi. The most advanced atheroma may exist without a trace

of separation of the fibrin, and in all probability other factors, such as debility

and changes in the constitution of the blood, are necessary. The syphilitic

endarteritis is a much more common cause of thrombosis. The gro>vth of

tubercles in the vessels more rarely causes thrombosis. The blood may clot in

aneurisms, both miliary and coarse. Ligature of the carotid has in a few

instances caused the formation of thrombi in the arteries, and, as a rule, of

course under these circumstances the collateral circulation is readily established.

In certain bloo<l-conditions there is a tendency to clotting in the cerebral vessels,



EMBOLISM AND THROMBOSIS. 689

as in marasmus from any cause, phthisis, chlorosis, and in the puerperal

state.

Anatomical Changes.—The immediate effect of blocking of a cerebral

artery is degeneration and softening of the vascular territory supplied by it.

The affected district is rarely in a condition of deep hsemorrhagic infarction, as

in embolism of the arteries of the spleen or kidneys. More commonly the

change may not be very striking, and the affected area may look only a little

paler and slightly softer than normal. Gradually the consistence of the parts

lessens, owing to the infiltration of serum, and the nerve-fibres become

degenerated and fatty, and the neuroglia swollen and oedematous. The

haemoglobin undergoes a gradual transformation, and the color, which is red

at first, changes to yellow. Microscopically, disintegrated nerve-fibres, fatty

and molecular debris, pigment-grains, and compound granular corpuscles are

present. Much stress was formerly laid upon the red, yellow, and white soft-

ening, but they are varieties of one and the same process. The red softening

is met with chiefly in the gray matter of the cortex and of the ganglia. It

may show punctiform haemorrhages (capillary apoplexy), and the appearance

may be almost hsemorrhagic. The white softening is most common in the

centrum ovale, and its most typical forms occur in the neighborhood of tumors

and abscesses and in septic processes. Yellow softening is usually an advanced

stage of the red. There is a variety of yellow softening, the plaque jaune^

which is common in elderly persons. The spots are from 1 to 2 cm. in

diameter, with cleanly-cut edges, and the softened area represented either by
a turbid yellow material, or in the advanced stages a small excavation filled

with fluid and crossed by fine trabeculse. A dozen or more of these patches

may be met with on different convolutions. They probably result from fatty

or hyaline change in the smaller cortical arteries.

Inflammatory changes occur about the softened areas, and when the embolus

is derived from an infected focus, as in ulcerative endocarditis, there may be

suppuration. The final changes vary greatly. It is surprising for how long
a period red and yellow softening may remain unchanged. Months after the

attack the involved area may be only slightly depressed, flattened, somewhat

softer than normal, and of a yellowish color. Finally the degenerated and

dead tissue-elements are removed, and in a small area replaced by new growth
of connective tissue. In larger regions the peripheral portion of the softened

area becomes condensed, while the degenerated elements are absorbed and a

cyst is gradually formed, sometimes crossed in different directions by connec-

tive-tissue trabeculae.

Softening occurs in all parts of the brain, more particularly on the cortex

and in the central ganglia, in which the vessels are terminal arteries. The
extent of the softening depends upon the position of the embolus and the pos-

sibility of establishing a collateral circulation
;
thus an embolus blocking the

middle cerebral at its origin involves both the central arteries passing into the

anterior perforated space and the cortical branches. Softening in the corpus

striatum and the internal capsule in such a case is inevitable, and as a rule in

Vol. I.—44
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part, at any rate, of the territory supplied by the middle cerebral. The extent

of this varies very much, as the freedom of anastomosis between the cortical

branches appears to differ. There are instances of embolism of the middle

cerebral artery in which the softening has only involved the territory of the

central branches, in which case the blood must have reached the cortical area

through the anterior and posterior cerebrals. When, as is perhaps most often

the case, the middle cerebral is blocked beyond the region of the central

arteries, one or other of its branches is most involved. The embolus may
lodge in a vessel passing to the third frontal convolution, or in the artery of

the ascending frontal or ascending parietal gyrus, or it may block the branch

passing to the supramarginal and angular convolutions, or enter the lowest

division distributed to the upper convolutions of the temporo-sphenoidal lobe.

These are practically terminal arteries, and when involved in embolism or

thrombosis softening follows in part, at least, of the territory supplied by them,

producing in this way some of the most accurately focalizing lesions which we
meet.

Symptoms.—The most extensive softening may occur without causing

any symptoms, as when the occlusion involves arteries passing to the silent

regions, as they are termed. In elderly persons it is quite common to meet

with multiple areas of the plaques jaunes which have not apparently caused

any symptoms. In many instances the symptoms are identical with those

produced in haemorrhage, and transient or permanent hemiplegia is produced
with or without loss of consciousness. There are certain peculiarities asso-

ciated with the attacks of embolism and thrombosis respectively.

In embolism premonitory symptoms are rare
;
the onset, as a rule, is sud-

den, without any headache, numbness, or tingling. The patient is the subject

of heart disease, or there exists some of the conditions already mentioned as

favoring embolism. When the embolus blocks the left middle cerebral artery,

aphasia is usually associated with the hemiplegia.

In thrombosis premonitory symptoms are usually present and the onset is

more gradual. The patient has complained of headache, vertigo, numbness or

tingling in the fingers, transient weakness on one side or in the arm or leg.

The speech may have been embarrassed for some days, or the patient has loss

of memory and is incoherent. The paralysis may begin in one arm and

extend slowly. Abrupt loss of consciousness is much less common than in

embolism, and still less so than in cerebral haemorrhage ; thus, with thrombo-

sis due to syphilitic disease the hemiplegia may come on without the slightest

disturbance of consciousness. There are instances, however, of extensive

involvement due to syphilis in which the patient becomes somnolent and is

unconscious for days or even weeks. Convulsions may occur with embolism,

rarely with thrombosis.

The general symptoms in thrombosis and embolism are, as a rule, not

nearly so striking as in cerebral haemorrhage, and the profound apoplectic

condition with stertorous breathing is not so often seen. The focal symptoms
are practically the same, and the hemiplegia has the primary and secondary
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characteristics described under Haemorrhage. The following are the effects

of blocking of particular vessels :

(a) Vertebral. The left branch is usually plugged, and results in an acute

bulbar paralysis from involvement of the nuclei in the medulla. It may be

unilateral and associated with hemiplegia. More commonly there is with it

(6) Occlusion of the basilar artery, which may cause sudden death from

involvement of the respiratory centres. In complete occlusion of this vessel

there may be bilateral paralysis from involvement of both motor paths, and

bulbar symptoms. The temperature rises rapidly, and there may be hyper-

pyrexia. Death occurs as a rule within a few days.

(c) The posterior cerebral artery supplies the occipital lobe on its inner

face and the greater part of the temporo-sphenoidal. Localized areas of soft-

ening may exist without symptoms. Occlusion of the branch passing to the

cuneus may be followed by hemianopia, and hemiansesthesia may be caused by
involvement of the posterior part of the internal capsule.

(d) Internal carotid. The symptoms are very variable. In a majority of

the cases the vessel may be ligated without any risk. Sometimes transient

hemiplegia follows. In rare cases the condition is persistent and death has

occurred. These variations depend upon the anastomoses in the circle of

Willis, which if large and free readily permit of the collateral circulation, but

when the anterior and posterior communicating vessels are very small or are

absent, the paralysis may persist. When the internal carotid is blocked within

the skull, and particularly by the formation of a thrombus, the results are

much more serious, as the process is apt to spread into the branches. Hemi-

plegia, coma, and early death usually follow.

(e) Middle cerebral. This is the artery most commonly involved, and, as

already mentioned, when plugged before the central arteries are given off,

permanent hemiplegia may follow from softening of the internal capsule.

Blocking of the branches beyond this point may be followed by hemiplegia,
which is more likely to be transient, involving chiefly the arm and face, and,
if on the left side, associated with aphasia. As already mentioned, the indi-

vidual branches passing to the third frontal, the ascending parietal, the supra-

marginal and angular gyri, and to the temporal gyri may be plugged.

(/) The anterior cerebral. Cortical softening in the district supplied by
this vessel is rare, as the branches from the middle cerebral are usually able to

effect a collateral circulation. Softening of the orbital lobule and the olfactory
bulb may occur. Hebetude and dulness of intellect may exist with obstruction

of this vessel.

Treatment of Cerebral Haemorrhage, Embolism, and Thrombosis.—
In cerebral haemorrhage the patient should be placed with the head high, and,
if stertor be present, turned on the paralyzed side, Bowles, who has written

a most suggestive work on the subject, calls attention to the great importance
of

j^osition
in an apoplectic seizure, holding that the stertor arises largely from

the tongue falling back in the supine position of the body, thus offering a

serious impediment to respiration. In the lateral position, also, the mucus
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and sputa drain away more readily. In a majority of instances the pulse-

tension will be found high, and measures should be taken to reduce it. In

part this increased tension may be due to the suifocative symptoms associated

with the stertor, and Bowles states that the pulse-tension is lowered with the

relief of the stertor by proper posture. The most rapid and satisfactory

method of reducing the tension when very high is venesection, which is indi-

cated in the case of middle-aged men with arterio-sclerosis, high tension, hyper-

trophied left ventricle, and a ringing aortic second sound. With a small pulse

of low tension and signs of cardiac weakness bleeding is contraindicated, and in

the cases of apoplexy due to embolism and thrombosis venesection would prob-

ably do more harm than good, by favoring the tendency to clotting. Recently,

on experimental grounds, Horsley and Spencer have recommended the practice

formerly employed empirically of compression of the carotid, particularly in

the ingravescent form of apoplexy. In suitable cases they would advise even

the passing of a ligature around the vessel. An ice-bag may be placed upon
the head. It is not at all likely that sinapisms to the feet or blisters on the

back of the neck are of the slightest benefit. The bowels should be freely

opened, either by calomel or by croton oil placed on the tongue. Stimulants

are not necessary unless the pulse becomes feeble with signs of collapse, when

ammonia and brandy may be administered. Especial care should be taken to

avoid bed-sores, and if hot bottles are used to the feet, it should be remem-

bered that in this condition burns are more readily caused than in health.

In the fever of reaction aconite may be cautiously used.

The treatment of softening from thrombosis or embolism is unsatisfactory.

Venesection, as it lowers the tension and promotes clotting, should not be

employed. If the pulse be feeble and irregular, alcohol and small doses of

digitalis, with ammonia and ether, may be used. The bowels should be kept

open, but it is not well to purge actively as in cerebral hsemorrhage. In the

thrombosis following syphilitic arteritis we see very satisfactory results from

treatment. In such cases, met with most frequently in men between the ages

of twenty and forty, the hemiplegia may set in without any loss of conscious-

ness. Iodide of potassium should be given freely in from thirty- to sixty-

grain doses three times a day ; and, if the infection be recent, mercury may
also be employed.

Not much can be done for the residual hemiplegia of cerebral haemorrhage
or embolism. The paralyzed limbs may be rubbed once or twice a day to

maintain the nutrition of the muscles and to prevent, if possible, contractures.

Electricity is probably of no special benefit, and it is certainly not comparable
in value to frictions and systematic massage. In complete hemipl^ia which

persists for more than a few weeks the chances of full recovery are slight.

Power returns in the leg sufficient, as a rule, to enable the patient to get

about. The movements of the arm at the shoulder-joint are regained, but the

finer movements of the hand are j)ermanently lost. In permanent hemipl^ia
in persons above the middle jwriod of life mental weakness is apt to super-

vene, and the patients often become emotional and irritable. When con-
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tractures develop the friends should be plainly told that the condition is

past all relief, and that medicines and electricity will do no good, and that

nothing remains but to look after the general health and comfort of the

patient.

Aneurism of the Cerebral Arteries.

Miliary aneurisms are not here included, but only the coarse aneurisms of

the larger branches.

The condition is by no means uncommon. I have reported 12 cases met
with in 800 autopsies at the Montreal General Hospital. This is a much

larger proportion than in Newton Pitt's statistics from Guy's Hospital, in

which there were only 19 cases in 9000 autopsies. Males are more frequently
affected than females. Of my 12 cases, 7 were in males. The condition may
be present in early life. One of my cases was a lad of six, and Pitt describes

one at the same age. The chief causes are endarteritis, simple or syphilitic,

leading to weakness of the wall and dilatation, and more frequently embolism.

As pointed out some years ago by Church, the aneurisms are usually found

associated with endocarditis. liT his recent study Pitt concludes that it is

exceptional to find cerebral aneurism unassociated with fungating endarteritis.

The dilatation follows the secondary changes in the coats of the vessels at the

site of the embolus.

The middle cerebral arteries are most frequently involved. The distribu-

tion in my 12 cases was as follows : Internal carotid, 1
;
middle cerebral, 6

;

basilar, 3; anterior communicating, 3. Of 154 cases which make up the

statistics of Lebert, Durand, and Bartholow, the middle cerebral was involved

in 44, the basilar in 41, internal carotid in 23, anterior cerebral in 14, pos-

terior communicating in 8, anterior communicating in 8, vertebral in 7, pos-

terior cerebi'al in 6, inferior cerebellar in 3 (Gowers). The size varies from

that of a pea to that of a walnut. The aneurism is most frequently saccu-

lated, and communicates with the lumen of the vessel by an orifice smaller

than the circumference of the sac.

A cerebral aneurism niay attain considerable size and cause no symptoms.
In a majority of the cases the first intimation is rupture with fatal apoplexy.

Symptoms are most frequently caused by aneurism of the internal carotid,

which may compress the optic nerve or the chiasma, causing optic neuritis.

The third nerve may also be involved. When large there may be irritative

and pressure symptoms at the base. In a case reported by Weir Mitchell and

Dercum an aneurism compressed the chiasma and produced bilateral temporal

hemianopia. Occasionally a murmur may be audible on auscultation of the

skull, but it is to be borne in mind that in a great majority of instances in

which a murmur can be heard over the temporal region, even at a distance

from the skull, it indicates simply an ordinary systolic brain-murmur which is

of no special significance. Aneurism of the vertebral or of the basilar artery

may involve the nerves from the fifth to the twelfth, and on the latter artery

it may compress the third nerves and crura.
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The diagrnosis is, as a rule, impossible. When symptoms exist they are

those of tumor.

Thrombosis of the Cerebral, Sinuses.

The condition may be primary or secondary, and the clot may occur in the

sinuses alone or in the cortical veins as well.

Primary Thrombosis, which is rare, occurs—
(1) In children, particularly during the first six months of life, following

diarrhoea
;

in older children after any exhausting disease. In my experience

it has not been very common in children, and the only records among my
notes relate to two instances of meningitis, both with thrombosis in the corti-

cal veins as well. Gowers believes that infantile hemiplegia is not infrequently

caused by thrombosis of the cortical veins.

(2) In connection with chlorosis and ansemia, an extremely interesting asso-

ciation to which Brayton Ball has called special attention, having collected 9

cases from the literature.

(3) In the terminal stages of cancer, phthisis, and other diseases causing

cachexia. In hospital and general practice these are the most common cases,

and the clot formed under these circumstances is usually spoken of as
" maran-

tic thrombus."

Secondary Thrombosis is very much more common, and is due to exten-

sion of inflammation to the sinus-wall in disease of the internal ear, in frac-

ture, in suppurative disease outside the skull, more particularly erysipelas.

The lateral sinus is most commonly involved. The thrombus may be small

and mural, or large, filling the entire sinus and extending into the jugular

vein. Newton Pitt states that of 56 cases in which aural disease caused death

with cerebral lesions, in 22 thrombosis existed in the lateral sinus. In more

than one-half of the cases the thrombus was suppurating. The inflammation

arises usually from necrosis of the posterior wall of the tympanum, rarely

from disease of the mastoid cells. The most extensive sinus thrombosis may
follow erysipelas, rarely from extension directly through the bone into the

longitudinal sinus, more commonly from extension along the nerves.

Symptoms.—In cases of prolonged cachexia in which death has taken

place slowly a thrombus is sometimes accidentally found. In other instances

there is mental dulness, headache, and gradual torpor, deepening to coma,
without any localizing symptoms. In involvement of the longitudinal sinus

there has been occasional oedema of the forehead, and distension of the veins

has occasionally been noticed, and sometimes epistaxis. In children the fon-

tanelle becomes prominent, and there may be exophthalmus. Convulsions

occur in some cases, and there may be vomiting. In the chlorosis cases the

head-symptoms have, as a rule, been marked
;
thus the patient under Ball's

care was heavy and lethargic, the pupils were dilated, and there was double

choked disk. There was also slight paresis of the left side. In the cases to

which he refers, reported by Andrew, Church, Tuckwell, Owen, and Wilks,

headache, vomiting, and delirium were present. In Powell's case, with similar
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symptoms, there was paresis of the left side. Bristow's case, an anaemic girl

aged nineteen, had convulsions, drowsiness, and vomiting; tenderness and

swelling developed in the position of the right internal jugular vein, and a

few days later on the opposite side. The diagnosis was rendered positive by
the occurrence of phlebitis in the veins of the right leg ; swelling also occurred

in the left leg in Brayton Ball's case.

The diagnosis of primary thrombosis can sometimes be made, particularly

in chlorosis cases, in which the thrombi are multiple. In infants and in

the forms due to cachexia the symptoms are more doubtful. In thrombosis

of the cavernous sinuses there may be oedema of the eyelids and marked

prominence of the eyeballs.

The symptoms of secondary thrombi are those of secondary septicaemia.

As already mentioned, the condition most frequently follows extension from

disease of the middle ear, and involves the lateral sinus. The frequency of

this accident may be gathered from Pitt's Guy's Hospital statistics, already

mentioned. Headache, chills, and fever are the most constant symptoms.
Earache is of course very commonly present, and of other symptoms vomit-

ing, coma, delirium, and convulsions occur. Sometimes there is great pain at

the back of the head and the neck is stiff. When the thrombus extends into

the internal jugular vein, there may be local fulness in the lateral region of the

neck or abscess-formation along the course of the vein. Optic neuritis may
be present. The duration after the first onset of the symptoms may be from

ten days to eight or ten weeks. As a rule, the patient passes into a typhoid

condition, with dry tongue, rapid pulse, and all the symptoms of septicaemia.

In three-fourths of the cases death follows from pulmonary pyaemia. Pitt's

deductions from his cases of lateral sinus thrombosis are important : 1, the

disease more often spreads from the posterior wall of the middle ear than from

the mastoid cells
; 2, the otorrhoea is generally of some standing, but not

always ; 3, the onset is sudden, the chief symptoms being pyrexia, rigors, pain

in the occipital region and in the neck, associated with a septicaemic condition
;

4, well-marked optic neuritis may be present ; 5, the appearance of acute

local pulmonary mischief or of distant suppuration is almost conclusive of

thrombosis
; 6, the average duration is about three weeks, and death is gen-

erally from pulmonary pyaemia.

The treatment of these cases is most unsatisfactory, as the dangers of

pyaemia are extremely great. Pitt recommends that the internal jugular vein

be ligatured in the neck, the lateral sinus opened, and the clot scraped out.

He gives an interesting case of a boy aged ten with chronic otorrhoea who was

admitted with earache, tenderness, and oedemai. A week later he had a rigor,

and optic neuritis developed on the right side. The mastoid was incised with-

out results. The rigors and pyrexia continuing, two days later the lateral sinus

was explored, a mass of foul clot removed, and the jugular vein tied, after

which the boy made a satisfactory recovery.
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Cerebral Localization.

Our accurate knowledge of the functions of the different portions of the

brain dates from the observations of Fritsch and Hitzig. Previous to this

time interesting attempts at localization were made by the study of pathological

cases, and to Broca and Hughlings Jackson, more than to any others, we owe

the stimulus to the clinical study of this question.

In the cerebral convolutions there are areas concerned with the muscular

movements—motor centres
;
with sensation—sensory centres

;
with the special

senses of sight, hearing, smell, and touch. There are also psychical centres

about the situation of which we as yet know very little.

Motor Centres.—The area for the representation of movements is in the

Rolandic region, and comprises the two ascending convolutions, the hinder part

of the three frontal convolutions, and a part of the parietal lobule. (See

Fig. 45.) Weak electrical currents in this region produce muscular move-

ments in the opposite side of the body. The centres presiding over the

different groups of muscles are thus classified :

Fig. 45.

Lateral Surface of Brain of Monkey (Horsley and Sch&fer).

(a) The centres for the trunk-muscles are situated just within the longitudi-

nal fissure in the marginal gyrus, in the region sometimes spoken of as the

paracentral lobule (Schafer). (See Fig. 46.)

(6) The leg-centres are situated at the upper part of the Rolandic r^ion.
The representation of movements of the different portions of the leg is as

follows : most anteriorly, the hip ;
next in order, the knee and ankle

;
then

the big toe, the centre for which surrounds the upper end of the fissure of

Rolando
;
and still farther back centres for the small toes.

(c) The arm-centres correspond to about the middle two-fourths of the

motor area. The studies of Horsley and Beevor have shown that the different

segments of the limb are represented in the following order from above down-

ward : shoulder, elbow, wrist, fingers, the index finger, and last of all the

thumb.
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(d) The centres for the face, tongue, pharynx, and larynx are situated in

the lowest portion of the Rolandic region, next to the fissure of Sylvius. From
behind forward we have here the following centres : (1) opening of the mouth,

Median Surface of ^jgiln of Monkey (Horsley and Schafer).

around the lower end of the fissure of Rolando
; (2) movements of mastica-

tion
;
and (3) contraction of the vocal cords. Anterior to this, in the posterior

part of the third left frontal convolution, there is the area concerned with the

motor mechanism of speech. In front of the praecentral sulcus are centres for

the representation of movements for the turning of thq head and eyes to the

opposite side.

The determination of these various motor areas has been worked out

accurately in animals, and has been established in the case of man partly

by careful clinical observation and partly by the direct application of elec-

tricity to different regions of the cortex cerebri during operation. The various

areas for the representation of movements in the cortex must not be regarded

as accurately limited and defined, but as blending one with another.

Uniting these cortical motor centres and the gray matter of the spinal cord

are the fibres of the pyramidal or motor tract, which enter the white matter of

the hemispheres, the corona radiata, and gradually converge to what is known

as the internal capsule, which lies between the thalamus and the two divisions

of the corpus striatum. The position of the fibres from the various centres

has been pretty carefully determined and represented in the annexed figure.

(See Fig. 47.) The fibres from the centres of the face, tongue, eyes, and head

occupy the most anterior position, just at the knee, as it is called, of the cap-

sule
;
the fibres from the arm-centres lie close to these

;
while the fibres from

the leg-centres occupy a position in the middle of the posterior part. After

leaving the internal capsule the motor fibres pass into the crus, occupying the

lower and medial position. Passing through the pons, they enter the medulla,

of which they form the anterior or pyramidal tract, which then decussates, a

large portion of the fibres passing to the opposite side of the spinal cord, form-
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ing the crossed pyramidal tract, a smaller number of the fibres descending in

the anterior column of the same side, forming the direct pyramidal tract or

Turck's column. Ultimately the fibres enter the gray matter of the spinal

cord and join the plexus of the protoplasmic processes, uniting in this way
with the large nerve-cells of the anterior horns.

Lesions of the Motoi' Centres and Cerebral 3Iotor Path.—The integrity of

the fibres of the motor tract depends upon the vitality of the cortical ganglion-

FiG. 47.

Diagram of Horizontal Section through the Basal Ganglia and Internal Capsule (left side), showing the

position of the chief tracts in the internal capsule. The region of the capsule marked by the letters

L A F is occupied by motor fibres ; L corresponds to the leg-fibres, A to the arm-fibres, F to the face

fibres (including fibres to face muscles, and tongue). The region F-C contains the fronto-cerebellar

tract (intellectual tract). The region marked S contains the general sensory tract from the opposite

side and the fibres from the optic and olfactory nerves of the opposite side, sometimes called the" sen-

sory crossway
"

(Herter).

cells. If the cells from which they arise are destroyed, the fibres d^enerate

throughout their length ;
that is, to the beginning of the lower or spino-mus-

cular motor path. This process, known as secondary or Wallerian degenera-

tion, is a very common event in disease of the brain involving the centres or

the pyramidal tract.

The various lesions may be grouped, as Hughlings Jackson suggests, into

negative or positive, or, as they are now more commonly termed, destructive

and irritative. A negative or destructive lesion anywhere in tiie motor path
results in loss of function in the parts

—that is, paralysis ;
while a positive or

irritating lesion causes perversion of the function—L e, abnormal muscular

contraction.

(1) Destructive Lesions.—These cause paralysis, with secondary de-

generation and certain characters which distinguish the lesions of the upper
or cerebi*o-spinal tract. Thus the paralysis is accompanied by a condition of

spasm shown in an exaggeration of the reflexes and an increase in the muscle-

tension. How this is brought about is not yet accurately known, but the

explanation usually offered is that under normal circumstances the upper
motor centres constantly exert a restraining influence upon the lower (spinal)

centres. When this influence is abolished on account of disease in the pyra-

midal tract, these lower centres take on increased activity, which is manifested

by an exaggeration of the reflexes. As the segments of the motor path are
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separate for nutritional purposes, the muscles neither undergo degenerative

atrophy nor present the reaction of degeneration.

As the motor centres of the cortex are separated more or less from each

other, a localized lesion may cause limited paralysis confined to one limb or to

one side of the face—the cerebral monoplegias. Where the pyramidal fibres

run in a compact bundle, as in the internal capsule, a destructive lesion is

more apt to cause paralysis of all the muscles on one side of the body ;
that

is, hemiplegia.

(2) Teeitative Lesions.—Our knowledge of such lesions is confined for

the most part to those acting on the cortical motor centres, and we know a

number of processes which have as their result abnormal muscular contrac-

tions. These have as their type the localized convulsive seizures classed as

Jacksonian or cortical epilepsy, which are characterized by the convulsion

beginning in a single muscle or group of muscles and involving other muscles

in a definite order, depending upon the position of their representation in the

cortex—for instance, such a convulsion beginning in the muscles of the face

next involves those of the arm and hand, and then the leg. The convulsion

is usually accompanied by senary phenomena and followed by a weakness of

the muscles involved.

A majority of lesions of the motor cortex are both destructive and irrita-

tive—L e. they destroy the nerve-cells of a certain centre, and either by their

growth or presence throw into abnormal activity those of the surrounding

centres.

Sensory Centres.—Our knowledge of the exact position of the areas for

representation of the sensory impressions is still defective. Ferrier places it

in the hippocampal convolution, but the experiments of Schafer suggest that

the gyrus fornicatus is also concerned in sensory impressions. As the tactile

and muscular senses play such an important r6le in all muscular movements,

and are sometimes disturbed in lesions of the motor cortex, it seems not un-

likely that their centres are associated with those of motion. Horsley has

suggested that they are localized in the motor cortex, and that two of the

chief layers of cells in this region may possibly subserve their functions.

Dana's study of a large collection of cases indicates that anaesthesia is very

frequently associated with lesions of the motor cortex, more particularly in

the posterior half of the motor area.

Centres for the Special Senses.—As already mentioned, the cortical repre-

sentation of the sense of sight is in the occipital lobe, more particularly in the

cuneus, unilateral destruction of which is followed by hemianopia. The rela-

tion of the angular gyrus, which Ferrier believes is concerned with vision, is

still undetermined, and it seems probable, so far as man is concerned, that the

visual area is in the occipital lobe. The cortical centre for hearing has not yet

been fully determined, though it seems to bear very close relation to the tem-

poral lobe, as lesion of the posterior part of the first left temporal convolution

is followed by the phenomenon known as word-deafness, and bilateral destruc-

tion of these parts in the monkey produces, as shown by Ferrier, complete
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deafness. The centre for smell has been placed by Ferrier in the temjx>ro-

sphenoidal lobe and in the uncinate gyrus. The centre for taste has not yet

been accurately localized. The parts of the brain which subserve the higher

psychical functions are believed to be in the frontal lobes. This opinion is

based upon the greater development of these lobes in man and the frequent

association of mental impairment when they are diseased.
*

The following is the summary of the functions and the effects of lesions in

other regions of the brain :

Centrum Ovale.—The white substance situated between the gray cortex and

the basal ganglia contains (1) the projection system of fibres, which unites the

cerebral cortex with the other ganglionic masses and with the spinal cord
; (2)

the commissural fibres, which join corresponding portions of the hemispheres ;

and (3) the association tracts, which unite adjacent convolutions.

Lesions of the fibres of the projection system cut off communication with

the cortical centres, the effect of which naturally depends upon the portion in-

volved
;
thus lesion of the fibres of the motor path causes paralysis, which is

practically the same as if the centre itself was destroyed. Subcortical lesions

involving only a limited number of the projection fibres of the motor path

may cause monoplegias. Lesions in the white matter, as the fibres converge
to the internal capsule, are more likely to be followed by hemiplegia. Involve-

ment of the white fibres of the optic radiation in the occipital lobe may cause

hemianopia and word-blindness, and of the fibres of the temporal lobe, word-

deafness. Sensory disturbances are rare from lesion in the centrum ovale

proper, but hemiansesthesia is caused by destruction of the fibres near the

hinder part of the internal capsule. Interruption of the association tracts

between the auditoiy and visual centres and Broca's convolution may cause

forms of disturbance of speech, and a lesion interrupting the fibres from

Broca's centre causes motor aphasia.

There is much uncertainty in the diagnosis of lesions of the centrum ovale,

and there may be extensive disease, particularly in the prefrontal region, with-

out special symptoms.
Internal Capsule.

—As already stated, this important tract of white matter

lying between the thalamus and the two divisions of the corpus striatum con-

tains the pyramidal fibres, the sensory fibres, and those of the special senses.

The diagram already given shows the position of the motor fibres. Briefly

stated, lesions of the posterior part of the hinder limb of the internal capsule
cause hemiansesthesia and hemianopia, and there have been instances in which

the special senses of hearing, taste, and smell have been involved. In asso-

ciation with lesions of the hinder part of the internal capsule and the con-

tiguous portion of the optic thalamus, choreiform and athetoid movements have

been described.

So far as we know, lesions confined to the caudate and lenticular nuclei

and of the optic thalamus produce no definite symptoms, unless, as is so often

the case, the internal capsule be simultaneously involved.

The corpora quadrigemina are rarely diseased alone. Lesions of the
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anterior pair result in blindness. Pupillary symptoms are common, and

there is usually paralysis of the oculo-motor nerve. Involvement of these

parts by tumors is very apt to be followed by hydrocephalus.

In the crus cerebri the motor and sensory fibres are collected in a very

small space, and a lesion may cause hemiplegia of both motion and sensation.

The third nerve is frequently involved in lesions of the crus, causing paralysis

of the muscles of the eye on the same side with hemiplegia on the opposite

side. Lesions of the pons in the lower part may cause paralj'sis of the leg

and arm on the opposite side, and, involving the nucleus or fibres of the facial

nerve, cause paralysis of the same side of the face. This is known as crossed

hemiplegia. In the upper part of the pons the lesion produces the ordinary

type of hemiplegia. Extensive lesions of the pons involve both pyramidal

tracts, causing loss of power in both sides of the body.

Aphasia.

The central apparatus concerned with speech is made up of receptive, per-

ceptive, and emissive centres in the cerebral cortex, the disturbances of which

are considered under the term -^ aphasia." Disturbance of the centres which

preside over the peripheral speech-mechanism, the muscles of phonation and

Fig. 48.

Lichtheim's Schema,

articulation, produces the condition known as anarthria, as in the gradual loss

of the power of speech in bulbar paralysis.

Articulate language is gradually acquired by imitation ;
thus in teaching a

child to say the word " bell
" the sound of the word as uttered enters the

afferent path, reaching the auditory perceptive centre, from which the impulse

is sent to the motor or emissive centre presiding over the nuclei in the medulla,

from which the muscles of articulation are set in action. The arc in Licht-

heim's schema (see Fig. 48) is aA, Mm. In this way the child gradually

acquires word-memories which are stored at the centre A, and motor mem-

ories—that is to say, the memories of the co-ordinating muscular movements

necessary to utter the word—which are stored at the letter M. So also when
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shown the bell, visual memories are acquired of its size and shape, which are

conveyed through the optic nerve to the visual perceptive centre along oO. In

the auditory j)erceptive centres is also stored the sound of the bell when struck.

The memory picture of the shape of the bell or its sound when struck, of the

appearance of the word when written, the motor memories of the movement

required to write the word, are distinct from each other, may be separately

disturbed, and yet are intimately connected and together form what is termed

the wcyrd-image. In addition to this, the child gradually acquires ideas as to

use of the bell—intellectual concepts, the centre of which is represented at I

in the diagram. In volitional speech, as in uttering the word "
bell," the path

would be represented in I, M w
;

in writing the path would be represented in

I, M, W, h. The various " memories" are, as a rule, centred or stored in the

left half of the brain.

Aphasia in the widest sense of the word may be taken to embrace disturb-

ances either at (a) the sensory perceptive centres of hearing and sight and in

the blind of touch
; (6) of the emissive or motor centres of speech and writ-

ing ;
or (c) of the psychical centres through which we gather rational concep-

tions of what is said or written, and by which we express voluntarily our ideas

in language.

Two chief forms of aphasia are recognized
—the sensory, in which the

psychical and sensory perceptive centres are disturbed; and the motor, in

which the emissive for speech and writing are involved.

Sensory Aphasia.
—Loss of the jiower to recognize the nature and charac-

teristics of objects is known as apraxia, which is thus clearly and accurately

defined by Starr: "It is a fundamental position involved in the accepted

theory of cerebral localization that memories are the residua of perceptions,

and are therefore localizable in the regions of the brain concerned in percep-

tion. It follows that these memories forming the idea of an object or an

action, being distinct from one another, may be lost by disease of the brain

having a limited extent, and that the character of the memories lost will

depend on the location of the disease. Now, cases have been recorded in

which persons acted as if they no longer possessed such object memories, for

they failed to recognize things formerly familiar. A fork, a cane, a pen may
be taken up and looked at by such a person, and yet held or used in a manner

which clearly shows that it awakens no idea of its use. And this symptom,
for which at first the term ' blindness of the mind ' was used, is found to

extend to other senses than that of sight. Thus the tick of a watch, the

sound of a bell, a melody of music, may fail to arouse the idea which it for-

merly awakened, and the patient then has deafness of mind
;
or an odor or

taste no longer calls up the notion of the thing smelt or tasted
;
and thus it

is found that each or all of the sensory organs, when called into play, may
fail to arouse an intelligent i^rception of the object exciting them. For this

general symptom of inability to recognize the use or import of an object the

term apraxia is now employed. And since apraxia is a symptom which is

very frequently associated with aphasia, and which, in fact, may lie at the
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basis of aphasia, it should always be looked for in a patient. To test for

apraxia it is only necessary to present various objects to a person in various

ways, and notice whether he gives evidence of recognition. Have him watched

by his friends, and they will be able to tell whether he still chooses his articles

of food at the table intelligently
—whether he still knows how to put on his

clothes, to use various toilet articles, to sew or knit or embroider if the patient

is a lady, to admire pictures, or flowers, or perfumes, as before the illness

began. The patient may or may not be able to name these objects : that, at

present, is not the question. But is it evident that the object awakens an idea

in the mind ?" There are instances in which apraxia may be the only symp-
tom. Thus, a young man in the secondary stage of syphilis was seized while

at his office-work with a convulsion. A day or two subsequently, when I saw

him, there was no paralysis and no motor aphasia, but he had completely lost

the memory-pictures of faces and places. The street in which he lived was

quite unfamiliar to him, and he did not know his way to the office at wliich

he worked. He also did not recognize for some time his parents or brothers.

As a rule, apraxia is associated with varieties of sensory and motor aphasia.

The patient may be able to read7"but the words arouse no intelligent ideas in

his mind. While blind to memory-pictures aroused by sight, the perceptions

may be stimulated by touch
;
and there have been patients unable to read by

sight who, on tracing the letters by touch, named them correctly. Mind-

blindness and mind-deafness are the common and imp(»rtant forms of apraxia.

Mind-blindness, which is the equivalent of visual amnesia, may be func-

tional and transitory or associated with organic disease, often with mental

disturbance. The cases collected by Starr indicate that the lesion exists

in the left hemisphere in right-handed persons, and in the right hemi-

sphere in left-handed persons. The disease usually involves the angular and

supramargihal gyri or the tracts proceeding from them. In a remarkable

case reported by Macewen the patient, aft«r an injury to the head, had suf-

fered with headache and melancholia, but there was no paralysis. He was

psychically blind, and, though he could see everything perfectly well and

could read letters, objects conveyed no intelligent impression. A man before

his eyes was recognized as some object, but not as a man until the sounds of

the voice led to the recognition through the auditory centres. The skull

was trephined over the angular gyrus, and the inner table was found to be

depressed and a portion had been driven into the brain in this region. The

patient recovered.

Word-blindness may occur alone or with motor aphasia. The patient is

no longer able to recall the appearances of words, and does not recognize them

on a printed or written page. The patient may be able to pronounce the let-

ters and can often write correctly, but he cannot read understandingly what he

has written. It is rare, however, for the patient to be able to write with any

degree of facility. There are instances in which the patient, unable to read,

has yet been able to do mathematical problems and to recognize play-cards.

The lesion in cases of word-blindness is, in a majority of cases, in the angular
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and supraraarginal gyri on the left side. It is commonly associated with

hemianopia, and not infrequently with mind-blindness.

Mind-deafness, or auditory amnesia, is a condition in which sounds, though
heard and perceived as such, awaken no intelligent conceptions. A person

who knows nothing of French has mind-deafness so far as the French

language is concerned, and though he recognizes the words as words when

spoken, and can repeat them, they awaken no auditory memories. The musi-

cal faculties may be lost in aphasics, who may become note-deaf and unable to

appreciate melodies or to read music. This may occur without the existence

of motor aphasia ; and, on the other hand, there are cases on record in which

with motor aphasia for ordinary speech the patient could sing and follow tunes

correctly. Word-deafness is a condition in which the patient no longer under-

stands spoken language. The memory of the sound of the word is lost, and

can neither be recalled nor recognized when heard. It is usually associated

with other varieties of aphasia, though there are cases in which the patient

has been able to read and write and speak. The lesion in word-deafness has

been accurately defined in a number of cases to be in the posterior portion of

the first and second temporal convolutions on the left side (Plate II.).

Motor or ataxic aphasia is a condition in which the memory of the efforts

necessary to pronounce words is lost, owing to disturbance in the emissive cen-

tres. This is the variety long ago recognized by Broca, the lesion of which

was localized by him in the third left frontal convolution. In pure cases the

patient is able to read (not aloud), and understands perfectly what is said. He

may not be able to utter a single word
;
more commonly he can say one or two

words, such as "
no,"

"
yes," and he not infrequently is able to repeat words.

When shown an object, though not able to name it, he may evidently recog-

nize what it is. If told the name he may be able to repeat it. A man know-

ing the French and German languages may lose the power of expressing his

thoughts in them while retaining his mother-tongue, or, if completely aphasic,

may recover one before the other. As the third left frontal convolution is in

close contact with the centres for the face and arm, these are not uncommonly
involved, with the production of a partial or, in some instances, a complete,

right-sided hemiplegia. Alexia, or inability to read, occurs with motor apha-
sia and also with word-blindness.

As a rule, in motor aphasia there is also inability to write—agraphia.
When there is right brachial monoplegia it is difficult to test the capability,

but there are instances of motor aphasia without paralysis in which the power
of voluntary writing is lost. The condition varies very much

;
thus a patient

may not be able to write voluntarily or from dictation, and yet may copy per-

fectly. It is still a question whether there is a special writing centre. It has

been placed by some writers at the base of the second frontal convolution, but

in a recent study Dejerine concludes that it is not separated from the speech-

centre.

There is a form known as mixed aphasia or paraphasia, in which the

patient understands what is said, and speaks even long sentences correctly,
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but constantly tends to misplace words, and does not express his ideas in the

proper words. All grades of this may be met with, from a state in which

only a word or two is misplaced to an extreme condition in which the patient

may talk jargon. In these cases the association-tract is interrupted between

the auditory perceptive and the emissive centres
;
hence it is sometimes known

as Wernicke's aphasia of conduction. The lesion is usually in the insula and

in the convolutions which unite the frontal and temporal lobes.

Naunyn's figure (Plate II.) gives an accurate representation of the localiza-

tion of the lesion in the forms of motor and sensory aphasia.

Lichtheim's schema will assist the student in obtaining a rational idea of

the varieties of aphasia :

1. In the condition of apraxia or mind-blindness the ideation centres, I,

are involved, often with the auditory and visual perceptive centres, A
and O.

2. A lesion at A, the centre for the auditory memories of words (first left

temporal gyrus), is associated with word-deafness.

3. A lesion at O, the centre for visual memories (angular and supramargi-
nal gyri), causes word-blindness. »

4. Interruption of the tracts uniting A M and O M causes the conduction

aphasia of Wernicke—paraphasia.

5. Destruction of the centre M (Broca's convolution) causes pure motor

aphasia, in which the patient cannot express thoughts in speech.

A lesion at M usually destroys also the power of writing, but, as stated, it

is believed by many that the centre for writing, W, is distinct from that of

speech. In this case a lesion at M, which would destroy the power of

voluntary speech, might leave open the connections between O W and A W,
by which the patient could copy or write from dictation.

The following tests should be applied in each case of aphasia : (1) The

power of recognizing the nature, uses, and relations of objects
—i. e. whether

apraxia be present or not
; (2) the power to recall the names of familiar objects

seen, smelled, or tasted, or of a sound when heard or of an object touched
;

(3) the power to understand spoken words
; (4) the capability of understand-

ing printed or written language ; (5) the power of appreciating and understand-

ing musical tunes
; (6) the power of voluntary speech

—in this it is to be noted

particularly whether he misplaces words or not
; (7) the power of reading

aloud and of understanding what he reads
; (8) the power to write voluntarily

and of reading what he has written
; (9) the power to copy ; (10) the power

to write at dictation
;
and (11) the power of repeating words.

Treatment.—In the young aphasia associated with hemiplegia from what-

ever cause is usually transitory, and they quickly learn to talk, jirobably by
education of the centres of the opposite side of the brain. In adults the con-

dition is much less hopeful, particularly in cases of complete motor aphasia

with right hemiplegia. Sometimes the recovery is rapid ;
in others partial

recovery occurs and the patient is able to talk, but he misplaces words. If

motor aphasia has persisted for several months without improvement, the con-

VoL. 1.-45
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dition is generally hoijeless and the patient may remain speechless, though

capable of undei-standing everything that is said. The education of an

aphasic demands the utmost patience, and when the patients are emotional

and irritable the attempts are often futile. Detached letters should be at first

used, with which small words of one syllable may be constructed, and prog-

ress made slowly. The most distressing cases are those of permanent aphasia

with right hemiplegia. When the mental condition is good, the patient may
with great care be taught to write with the left hand, and so have a medium

of communication. Too often the utmost care and pains prove fruitless in

these cases.

Cerebral Palsies of Children.

In children palsies due to cerebral disease occur with a frequency almost

equal to those of spinal origin.

1. Hemiplegia.—The disease appears to be somewhat more frequent in

girls; thus in my series of 135 cases, comprising cases from the Infirmary for

Diseases of the Nervous System, Philadelphia, from the Elwyn Institution for

Feeble-minded Children, and from my clinic at the Johns Hopkins Hospital,

75 were girls. In a large majority of cases the disease sets in during the

first or second year ;
thus of the total number of cases, 95 were under two

years of age. Above the fifth year the disease is rare—there were only 10

cases in my series. Neither alcoholism nor syphilis in the parents plays a

r6le in the affection. Injury with the forceps in instrumental delivery is an

occasional cause, though not so important as in the spastic diplegia and para-

plegia of children. Falls and punctured wounds are occasionally causes, and

in one instance in the Elwyn Institution the hemiplegia followed ligation of

the common carotid. A certain number of cases set in during the height of

or follow an infectious fever. In my series cases are mentioned after scarlet

fever, measles, whooping cough, and vaccinia. There are cases in the litera-

ture mentioned also after mumps. In some of these instances the paralysis

followed the initial convulsion
;

in others it was not until the fever had sub-

sided that fits came on, and with them paralysis. In the whooping-cough
cases the hemiplegia may follow a prolonged spasm of coughing, but in the

three cases in my series it occurred with convulsions during the disease.

In a large majority of the cases the disease sets in with severe convulsions,

oft«n without any premonition, and in children who have previously Wn
robust and healthy. The importance of convulsions in this affection may be

gathered from the combined statistics (those of Wallenberg, Gaudard, Gowers,

Sachs, and my own), numbering 428 cases, of which nearly one-half set in

with convulsfons.

Morbid Anatomy.—The nature of the primary lesion is, in a majority of

the cases, unknown. The autopsies which have been reported have almost

invariably been late, years after the onset of the hemiplegia. In an analysis

which I made of 90 autopsies from the literature the lesions could be grouped
as follows :
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(a) In 16 cases there was embolism, thrombosis, or haemorrhage. In 7

of these a Sylvian artery was occluded
;

in 9 there was haemorrhage. It is

interesting to note that in 10 of these cases the disease set in in children over

six years of age.

(6) Atrophy and sclerosis, which are the common conditions in the majority

of the cases. The wasting is either of groups of convolutions, an entire lobe,

or one hemisphere. The meninges may look normal, though more commonly

they are tightly adherent and the brain-substance tears. The convolutions are

shrunken, firm, and hard. In some instances there is a remarkable unilateral

atrophy, in which the brain-tissue is a mere shell over the greatly dilated ven-

tricle. Thus, in one of my cases the atrophied hemisphere weighed 169

grammes and the normal 553 grammes.

(c) Porencephalus, which was present in 24 of the 90 autopsies. This

term was applied by Heschl to a loss of substance in the form of cavities

or cysts at the surface of the brain, communicating with the arachnoid space,

and in some cases passing deeply into the hemisphere, reaching even to the

ventricle. Of 103 cases of porencephalus analyzed by Audry, hemiplegia
was present in 68. "^

Cortical sclerosis and porencephalus are then the most important anatom-

ical conditions, but the nature of the causative processes is still doubtful.

Gowers suggests that thrombosis of the superficial veins and sinuses is a fre-

quent cause, but, though this has been found in some cases, they are few in

number
;
and it is to be remembered that in a considerable proportion of all

cases the disease sets in in healthy children. Strlimpell has suggested that the

primary condition is an inflammation of the gray matter in the motor cortex

analogous to the inflammation of the gray cornua in the spinal cord—polioen-

cephalitis. Practically, it is better to acknowledge our ignorance of the initial

lesion, and thore is no section in cerebral pathology more in need of careful

anatomical work than this group of cases.

Symptoms.—(a) Of Onset.—As already mentioned, the disease sets in

with partial or general convulsions and loss of consciousness. The convul-

sions may recur for several days, during which time the child is unconscious.

Slight fever is usually ])resent. Occasionally the hemiplegia develops sud-

denly in an ap])arently healthy child, without spasms or loss of consciousness
;

in other instances the paralysis sets in gradually. The child has usually begun
to walk, and the hemiplegia is quickly noted as soon as the child recov^ers con-

sciousness. The face is not always involved. With right hemiplegia aphasia

is not uncommon, and occurred in 16 cases of my series, a smaller number

than in the series of Wallenberg, Gaudard, and Sachs.

(6) Residual Symptoms.
—In some instances the paralysis disappears almost

completely, leaving scarcely a trace. In one of the Elwyn cases the mental

defect and a slightly impaired development of the affected side alone remained

of an infantile hemiplegia which had persisted for some time. The leg, as a

rule, recovers rapidly and more fully than the arm. In a majority of cases

there is a characteristic hemiplegia gait. The paralysis is most marked in the
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arm, which is wasted, the forearm is flexed at right angles, the hand strongly
flexed at the wrist, and the fingers contracted. Motion may be completely
lost in t'.je forearm and hand, but is usually retained to some extent in the

shoulder muscles. Late rigidity is almost constant, and was the symptom
which suggested the name hemiplegia spastica cerebralis to Heine, the ortho-

psedic surgeon who first described these cases. The limbs, however, may be

quite relaxed—the hanipUgie fiasque. The atrophy may be striking, and in

this disease we see admirable illustrations of the atrophy following a cerebral

lesion. As a rule sensation is not disturbed. The reflexes are usually
increased.

Mental Defects.
—One of the most serious consequences of infantile hemi-

plegia is failure in mental development, in consequence of which children

drift into the institutions for feeble-minded children. There may be idiocy,

which is most common when the heraiplegfa has existed from birth or has

come on at a very early period ; imbecility, which may increase with the

development and persistence of epilepsy ;
and a condition of feeble-minded-

ness, a retarded rather than arrested mental development.

Epilepsy is one of the most common and distressing of the residual symp-
toms of infantile hemiplegia. Of the cases in my series, 41 were subject to

convulsive seizures. In other cases there is only petit mal. The convulsions

may begin in, and be confined to, the affected side without loss of conscious-

ness—true Jacksonian epilepsy
—or there are general convulsions, usually

beginning in the paralyzed limbs.

Post-hemiplegie movements.—It was in cases of this kind that Weir Mitchell

first described the post-hem i piegic movements. They are extremely com-

mon, and were present in 34 of my series. There may be only post-hem i-

plegic tremor, in which the arm or the leg vibrates gently ;
more commonly

the movements are inco-ordinate and choreiform
; or, lastly, there may be

athetosis. In this condition, which was described by Hammond, there is a

remarkable spasm in the paralyzed limbs, chiefly in the fingers and toes, and

in rare instancies in the muscles of the face. The muscular movements are

involuntary, often rhythmical, and in the hand the motions of adduction and

abduction and of supination and pronation may follow each other in orderly

sequence. The fingers are frequently hyperextended and spread far apart
The movements are usually increased by emotion, and in some cases persist

during sleep. Athetosis is very much more frequent in hemiplegia of children

than in adults. In the latter it may be combined with hemianiesthesia, in

which case the lesion is usually not cortical, but basic, in the neighborhood

of the thalamus opticus.

2. Spastic Diplegia.—A condition dating, as a rule, from birth, in which-

there is paralysis with spasm of the extremities.

As stated in a previous section, infantile hemiplegia occurs usually during

the first two years of life. On the other hand, the instances in which both sides

are involved very commonly date from birth, and constitute the most serions

of all forms of so-called birth-palsies. In some instances the arms are so

I
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slightly aifected that there may be a doubt whether the case should be regarded

as one of diplegia or paraplegia. The relation of abnormal parturition to the

disease is the most important point in its etiology. In very many of the cases

the patients have been born in first labors or have been instances of instru-

mental delivery. In feet presentation too there is the possibility of laceration

and tearing of the cerebro-spinal membranes. Asphyxia or convulsions have

been present in a very considerable number, and it is very common to hear the

statement made in these cases that the child at birth was a
" blue baby."

Morbid Anatomy.—The birth-palsies which ultimately induce the spastic

diplegias and paraplegias appear to result more frequently from meningeal

haemorrhage, in which the cerebral cortex is damaged, leading ultimately to

sclerosis or atrophy. The frequency of meningeal apoplexy in the new-born

has been demonstrated by the studies of Litzmann and Sarah J. McNutt.

The haemorrhage has been found thickest over the motor region. Clinically,

these cases present the symptoms of asphyxia or convulsions, the manifesta-

tions present in a great majority of instances of birth -palsies. It seems not

unreasonable to conclude in cases which recover and subsequently present signs

of motor disturbance that a simiiar though less extensive lesion has existed.

There are instances, however, which are probably due to foetal meningo-

encephalitis. The anatomical condition in spastic diplegia in 16 cases which

I collected from the literature wa.s either a diflPuse atrophy or porencephalus.

Symptoms.—As stated above, the child has usually been resuscitated with

difficulty or has had convulsions. For some months nothing abnormal may
be noticed

; then, at an age when the child should begin to walk it is found

not to use the limbs readily, and the mother may say that she finds in dressing

the child difficulty in moving the arras and legs. The child sits up with diffi-

culty, or may be quite unable to do so, at the age of two years, and very often

the head is not well supported, but tends to fall forward. The rigidity is

most marked in the legs, and it was this symptom which gave several names

to the disease, such as spastic rigidity of the new-horn, essential contraction, and

tonic contraction of the extremities. When made to stand up, the child either

rests u])on its toes or upon the inner surfaces of the feet, with the knees close

together, or, if the adductor spasm be very great, the legs may be crossed. The

stiffness of the arms is rarely so marked, and is sometimes scarcely noticeable.

Irregular movements of the arms are not infrequent, and the child has diffi-

culty in grasping objects. The spasm and weakness may be more pronounced
on one side. Convulsive seizures are not uncommon, and the mental con-

dition is, as a rule, defective.

Associated with spastic diplegia there is in certain instances the remark-

able condition known as bilateral athetosis, in which there is a combination

of spasm, more or less marked, with extraordinary bizarre movements of the

muscles. The affection usually dates from infancy. A majority of the cases

are unable to walk. The head is turned from side to side, the mouth is drawn

and distorted, and there are irregular movements of the facial muscles. In

making any voluntary effort, or even spontaneously, there are extraordinary
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movements of the limbs, and more particularly of the arms, somewhat like,

though very much more exaggerated than, ordinary post-hemiplegic athetosis.

Tliese vary extremely, and may produce complete disability. In other instances,

even when very marked, the patient may be able to feed himself. The reflexes

are increased. Many of the cases are feeble-minded or idiotic : 2 of the 4 cases

which I have described were intelligent. Audry, who has published a mono-

graph on the subject, has collected over one hundred cases. There have been

three autopsies. In Kurella's case there were pachymeningitis and bilateral

lesions of the motor area. Dejerine's patient had atrophy of the convolutions

on both sides. In my case the brain, macroscopically, showed no changes.

3. Spastic Paraplegia.—The paraplegia cerebralis spastica of Heine is

a common affection, due in many cases to conditions similar to those found in

spastic diplegia. All grades of the disease are met with, from the pure spastic

paraplegia with perfect use of the arm to the most extreme bilateral spasm.

Evidence of the cerebral origin of the disease is based upon the frequent coex-

istence of idiocy, imbecility, and nystagmus, and the existence of cases of

spastic diplegia in which the paraplegic symptoms are identical. The patients

frequently present a typical cross-legged progression. The mental condition

is often better than in the cases of spastic diplegia. The primary lesion in

these cases is in all probability haemorrhage during delivery. In the case of

Forster the post-mortem showed a moderate grade of cortical sclerosis with

slight dilatation of the ventricles. In the case of Sachs there was meningo-

encephalitis with atrophy and descending degeneration of both lateral columns.

The diagnosis of spastic diplegia and spastic paraplegia is usually easy,

but there is a condition known as pseudo-paralytic rigidity which occurs par-

ticularly in rickets and in chronic diarrhoea, the differences between which may
be thus tabulated :

f^eudo-paralytic Rigidity. Spastic Paralysis ; Di- and Paraplegia.

Follows a prolonged illness. Is often asso- Usually exists from birth. History of dif-

ciated with rickets, laryngismus stridu- ficult labor, of asphyxia neonatorum, or

lus, and the so-called hydrocephaloid of convulsions.

state.

Begins in hands as carpo-pedal spasm ;
of- Arms rarely involved without legs, and not

ten confined to hands and arms. in such a marked degree.

Spasms painful, and attempts at extension Usually painless.

cause pain.

Intermittent and of transient duration. Variable in intensity, but continuous.

Treatment of Cerebral Palsies.—The possibility of injury to the brain

must be borne in mind in cases of protracted labor. Probably a long-con-
tinued compression of the head entails greater risks than the application of

forceps. At the on.set of a case of infantile hemiplegia the physician, as a

rule, thinks he is dealing with a case of ordinary convulsions, perhaps more
severe than usual. These .should be checked as quickly as possible by the

administration of chloroform, and subsequently by the use of bromides.

Very little can be done for the paralysis itself, which as a rule improves



IN8ULAB SCLEROSIS. 711

gradually, particularly in the leg. Complete recovery is, however, rare.

The main indications are to favor the natural tendency to improve by main-

taining the general nutrition of the child, to lessen the rigidity and contrac-

tures by massage and passive movements, and to correct deformities by
mechanical or surgical measures. The aphasia usually disappears. The epi-

lepsy is an obstinate feature which usually persists in spite of all remedies.

Prolonged periods of quiescence are, however, not infrequent. The feeble-

mindedness is the most distressing symptom, and in too many instances is

irreparable. In others, with patient training and care, a fair measure of

intelligence and self-reliance may be reached. Of late operative measures

have been advised, but when we consider the anatomical condition, which is

almost invariably sclerosis, chronic meningo-encephalitis, or porencephalus, it

is evident that not very much can be looked for. Certainly the recent review

by Starr of the subject with special reference to this point cannot be regarded

as at all encouraging.

Insular Sclerosis (Sclerose en Plaque).

Definition.—A chronic aifection in which certain localized areas in the

brain and cord, or more rarely in the brain or cord alone, are replaced by con-

nective tissue. The cerebro-spinal form is the common type.

Etiology.—In a few exceptional instances two or three members of a

family have been aifected. In a majority of the cases the symptoms do not

appear until adult life. The disease is, however, not uncommon in children,

and Prichard states that there are more than fifty cases on record in which

it began before the fifteenth year. Cold and exposure, mental shock, and

injury have been referred to as possible causes. More important are the

infections diseases, and many cases have followed scarlet fever, measles, and

diphtheria. ,

The precise relation is, however, not known, though it may be

that the areas of localized induration follow the focal myelitis which has been

met with as a post-febrile disorder. In very many cases the disease sets in

insidiously without any recognizable cause. The disease is most common in

males.

Morbid Anatomy.—The sclerotic areas are widely distributed throughout
the brain and cord, usually in the white substance. They vary in size from 2

to 20 or more millimetres
; they are reddish-gray in color, somewhat trans-

lucent, and cut with firmness. The cortex of the brain may look quite nat-

ural. The plaques are most abundant toward the basal ganglia. In the cord

they may be seen externally as grayish-white patches, usually having a greater

vertical than transverse extent. There are instances in which the sclerosis is

more diffuse, involving in certain regions' the whole thickness of the cord.

The foci of disease are found in the cranial nerves, and in some instances in

the peripheral nerves. Histologically, the diseased areas are seen to present a

dense plexus of new-formed connective tissue which to a great extent has

replaced the nerve-fibres. A peculiar feature is that while the medullary
sheaths of the nerves undergo atrophy, many of the axis-cylinders persist in
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a remarkable manner, and do not disappear until late in the disease. The

blood-vessels in the neighborhood of the patches are, as a rule, either sclerotic

or present fatty changes. The primary cause of the sclerosis is by no means

clear.

Ssnnptoms.—In many cases the clinical history is most distinctive, but

atypical forms are by no means uncommon. Charcot describes two mcxles of

onset : in one the progress is insidious, characterized by headache, vertigo,

tired feelings in the muscles, and the gradual development of inco-ordination

and tremor
;

in the other form the disease sets in more abruptly, sometimes

with a convulsion or apoplectic seizure, following which the symptoms of

tremor and weakness develop. The most important symptoms are the

following :

Volitional Tremor.—This is most marked as a rule in the arms. When
the hands are at rest on the lap there may be not the slightest movement, but

on attempting to pick up an object there are sudden jerkings or an oscillatory

tremor. For example, in taking a glass of water the tremor increases to such

a degree that by the time the mouth is reached some of the water is spilt, and

in diinking the glass rattles against the teeth. When recumbent the head

may be perfectly quiet, but on lifting it from the pillow the trembling at once

begins. In walking the shaking movement of the head is sometimes very
characteristic. In the early stage the volitional or intention tremor may be

the only marked symptom. Though present in a majority of the cases,

disseminated sclerosis may be present without it. There is more or less inco-

ordination, and the gait may be staggering and ataxic. More commonly
there is a spastic weakness of the muscles of the legs or an ataxic paraplegia.

Romberg's symptom is not usually present.

Speech defects are present in many of the cases. There may be a slight

indistinctness, due to tremor of the tongue ;
more commonly the words are

pronounced slowly and separately, and the individual syllables may be

accentuated. This constitutes the scanning, staccato, or syllabic speech, which

is more marked in this than in any other chronic nervous affection.

Eye-symptoms are common : diplopia, strabismus, ptosis, and dilatation of

the pupil have been frequently notetl. Optic atrophy occasionally occurs.

Nystagmus is a very frequent symptom, occurring in considerable proportion
of all cases.

Sensory disturbances are not common. The reflexes, as a rule, are

increased, particularly when there is a spastic condition of the legs. In the

cases in which the posterior columns are involved the reflexes may be abol-

ished. The sphincters are unaffected. Epileptic and apoplectiform seizures

occur in some cases. Vertigo is hot infrequent. A gradual impairment of

the mental power is common, and failing memory, with great complacency
and content under increasing helplessness, is stated by Gowers to be somewhat

characteristic.

The diagrnosis is easy in many cases, but there are certain affections which

simulate it very closely, and there are remarkable atypical cases. In the form
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in which the spinal cord is chiefly inv^olved the volitional tremor may not be

a marked feature, and according to the situation of the sclerosed areas the

chief symptoms may be those of a posterior spinal or of a lateral sclerosis. In

children the disease is frequently confounded with Friedreich's ataxia, and in

all probability some of the hereditary cases have belonged really to this latter

disease. The ataxia, the nystagmus, and the speech-defects occur in both.

In Friedreich's ataxia the tremor is not volitional, and the movements are of a

slower more inco-ordinate nature. Curvature of the spine and contractures

are very much more common in hereditary ataxia, and the reflexes are usually

absent, rarely increased. There are cases of chronic chorea in children which

simulate multiple sclerosis.

Anomalous forms of the disease are common. Among the most puzzling
cases are those of the pseudo-sclerose en plaque, described by Westphal, in

which the volitional tremor, scanning speech, and spastic condition were pres-

ent, but no lesions were found post-mortem. It is possible that some of these

were cases of general paresis. Hysteria may simulate multiple sclerosis very

closely. In a case regarded as hysteria during life Seguin found disseminated

sclerosis.
~"

The prognosis is unfavorable. There are long periods in which the prog-
ress is apparently arrested. The cases last for years, and finally become bed-

ridden, and are carried oif by an intercurrent affection or by invasion of the

medulla.

Treatment.—Not one of the host of remedies which have been recom-

mended appears to have any influence on the progress of the sclerosis, but,

as in other chronic degenerative lesions of the cerebro-spinal system, prac-

tically no treatment is of the slightest service. Electricity may be tried.

Attention should be paid to the general health, and iron and arsenic may
be used if there be anaemia.

Other Forms of Sclerosis.

(1) Miliary Sclerosis, in which there are small grayish-red spots scat-

tered over the cortex or at the line of junction of the white and gray matter.

Sometimes there are multiple nodular projections on the cortex, consisting of

firm, indurated tissue. So far as is known, no symptoms are produced by
them.

(2) Diffuse Sclerosis, which may involve an entire hemisphere or a

single lobe—the lobar sclerosis of the French—is a frequent condition in idiots

and imbeciles, and cases are common in asylum practice. The cortical sclero-

sis may be extensive and unilateral, producing the condition known as unilat-

eral atrophy of the brain, in which the lateral ventricle is much dilated. The

symptoms in this condition depend very much upon the region affected. There

may be considerable involvement without any paralysis or without mental

impairment. As a rule, however, there is some degree of imbecility, and,

when the motor region is involved, hemiplegia or diplegia.

(3) Tuberous or Hypertrophic Sclerosis is a remarkable form in
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which there are upon the convohitions areas of an opaque white color, exceed-

ingly firm and hard, but which do not necessarily disturb the symmetry of

the gyri. The color is opaque-white, and on section they are extremely firm

and liard.

Inflammation op the Brain, Suppurative Encephalitis, Abscess
OF Brain.

Etiolog-y.—Abscess of the brain is rarely primary, but follows infection

through a wound or extends from inflammation of a neighboring part, or the

infection is carried by the blood from some distant part. Oases occur occa-

sionally in which it is very difficult to aasign a cause.

The conditions under which we most commonly meet with suppuration of

the brain are—
(1) Trauma, particularly wounds of the head with fracture of the cranial

bones. Of 50 Guy's Hospital cases analyzed by Pitt, 17 were secondary to

injury or disease of the cranium. The fractures were all compound. Occa-

sionally it happens that abscess follows uncomplicated bruising without appar-

ent laceration of the skin or skull. In some of these instances the infection

is conveyed through an unrecognized fracture at the base of the skull opening
into the nose or ear. In other instances suppuration follows local disease, such

as periostitis, nasal polypus, or tumor. In all of these cases meningitis is asso-

ciated with the abscess.

(2) Extension from Ear Disease.—In Pitt's series, referred to, of 56 cases,

in 18 the suppuration followed otitis media or mastoid disease. Of these cases,

9 occurred on each side. In two-thirds of the cases the abscess was in the tem-

poro-sphenoidal lobe not far from the roof of the tympanum. The mode of

origin of the abscess in ear-disease has been much discussed. On this point

Pitt remarks :

" Where there is healthy brain-tissue between the abscess and

the bone, it is probable that the infection has been spread by the veins which

empty into the sujjcrior petrosal sinus, from the temporo-sphenoidal lobe on

the one hand and the tympanum on the other, by means of a septic phlebitis,

or more probably by means of the |)erivascular lymphatics. Other veins run

direct from the brain into the dura mater over the petrous bone. It is worthy
of note, however, that in not a single case is there a statement that the supe-

rior petrosal sinus was thrombosed : it was certainly examined in many of the

cases, though possibly not in all. If the mischief had usually spread by the

veins, and not by the lymphatics, we should have expected thrombosis to have

been occasionally noticed. Frequently the brain adheres to the anterior sur-

face of the iKJtrous bone, over which the dura mater is inflamed, and thence

infection spreads by contact to the cerebral tissue."

(3) Septic Processes.—It may follow acute periostitis, occasionally abscess

of the prostate, suppuration in the liver, and ulcerative endocarditis, in which

disease multiple foci of suppuration are not very uncommon.

(4) In association with diseases of the lungs and pleura, more particularly

gangrene, bronchiectasis, foetid bronchitis, and occasionally empyema.
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(5) And, lastly, abscess of the brain may follow the specific fevers. Bris-

towe has called attention to it as a sequence of influenza.

The largest number of cases occur between the twentieth and the fortieth

year, and the condition is more frequent in men than in women.

Morbid Anatomy.—The cases following trauma are frequently associated

with suppurative meningitis. The abscess may be solitary or multiple. In

acute, rapidly-fatal cases after injury the suppuration is not limited, but in

long-standing cases the abscess is enclosed in a definite capsule which may
have a thickness of from 2 to 5 mm. The appearance of the pus varies with

the age of the abscess. In acute cases the pus has a reddish-white appearance

and is mixed with the debris of brain-matter. In the solitary encapsulated

abscess the pus is usually of a creamy consistence, with a greenish tint and

acid reaction, and may have an odor not unlike sulphuretted hydrogen. The

brain-tissue about the abscess-cavity is usually infiltrated and cedematous.

The size varies from that of a walnut to that of a large orange. Suppura-
tion may occur in any district of the brain. It is most common in the white

matter of the hemispheres. In cases following injury and in pyaemia the

frontal lobe and the centrum ov«le are most frequently involved : in those

following otitis media and mastoid disease, the temporo-sphenoidal lobe and

the cerebellum. In four-fifths of all cases the abscess is solitary. Various

micro-organisms have been described in the pus of cerebral abscess. It may
be mentioned, too, that the oidium albicans and the actinomyces have occa-

sionally been found.

Symptoms.—Tliese vary greatly in character and duration. Following

an operation or an injury, the symptoms may be those of an acute meningo-

encephalitis, with rigors, fever, headache, vomiting, and delirium. When

secondary to otitis, the irritative phenomena may be present for some days,

such as restlessness, severe headache, and aggravated earache. Gradually, as

the case proceeds, the mental processes become dulled, the patient grows

drowsy, and the pulse slow
; vomiting may be present, and 0{)tic neuritis

is occasionally detected. The last symptom is not so frequent as in tumor.

Such symptoms developing in a case of chronic otorrhoea are of extreme

gravity.

In other instances the course is more chronic : there may be a latent period,

with few or no symptoms, continuing for weeks or months, or in some instances

prolonged for a year. During this time the patient may have no indication of

cerebral disturbance. In other instances there are irritability, drowsiness,

vomiting, headache, delirium, and convulsions. The patient may become for-

getful or even aphasic, particularly when the disease is on the left side, and

occasionally there is facial paralysis or paresis of both face and arm
; or, after

the persistence for months of indefinite brain symptoms, it is not infrequent to

have a sudden outbreak of the most intense symptoms
—headache, fever, vom-

iting, and gradually increasing coma.

Diagnosis.—In the acute cases following injury or operation one is rarely

in doubt, particularly when there are severe headache, local tenderness, chills.
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irregular fever, and ixjrhaps convulsious. Cerebral symptoms following

chronic otorrhnea, more particularly drowsiness, irregular fever, and chills,

ghould always excite suspicion. In these cases it may be extremely difficult to

determine whether the suppuration is really within the brain, subdural, or in

the sinuses. The difficulties are not lessened by the knowledge that with otitis

metlia and with mastoid suppuration there may be symptoms simulating men-

ingitis, or even abscess, such as headache, fever, and double optic neuritis. In

the long-standing cases the symptoms may resemble those of tumor of the

brain, but fever is often present, and there may be rigors. It is to be remem-

bered that in cases which last for eight or ten months the severe symptoms

develop, just as happens sometimes in tumors, with great rapidity. The local-

ization of the lesion is often uncertain. A large abscess may exist in a frontal

lobe without causing any symptoms other than mental dulness. So also in the

teraporo-sphenoidal lobe, the most common seat, there may be no focalizing

symptoms, but on the left side a large abscess is apt to compress the speech-

centre and involve the motor areas for the face and arm. In the parieto-

occipital region there may be hemianopia, but an abscess of considerable size

may be present without any motor symptoms. When the Rolandic region is

invaded there may be irritative symptoms, such as convulsions, or, when the

centres are destroyed, paralysis. The lateral lobes of the cerebellum may be

almost destroyed by abscess without causing special symptoms. When the

middle lobe is involved there are inco-ordination and a staggering gait.

The localizing symptoms in the basal ganglia and in the pons are very

uncertain.

Treatment.—In cases following injury the trephine should be applied and

the brain explored. Many recoveries have been reported. The most import-

ant group of cases is that which follows ear disease, and the objects to l)e aimed

at in treatment are so clearly laid down by Pitt in his lectures, already referred

to, that I give them in exienso :

"(rt) In every case to improve the drainage of the ear by gouging away or

trej)hining the mastoid sufficiently to ojien up the horizontal cells or antrum,
where pus is often found, and to break a hole through the dee})er part of

the posterior wall of the external meatus, so as to allow no secretions to be

retained. The cavity should be rendered sweet and aseptic as soon as |K)Ssible.

In a case of otitis media it is often desirable to carry out this treatment as soon

as there is evidence of a fresh accession of severe mischief: should further

exploration be necessary later on, the risk of infection from the septic otorrhoea

will be verj' much reduced. It is always desirable that the external ear should

be dressed apart from the other ojx^nings, if any are made.
"
(6) To ex|X)se the anterior surface of the j)etrous bone, so as to allow free

drainage for any pus or debris which may have formed in connection with the

dm'a mater, which is often inflame<l or gangrenous. This is best reached at a

j)()int half an inch above the anterior margin of the external meatus. Should

there be any pus retained, some will often l)e found in the diploe of the bone

removed, in which case the bone should he broken away to a quarter of an
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inch above and just in front of the meatus, so as to expose the most dependent

part of the anterior surface.

"
(c) To drain the abscess from below when possible. Messrs. Horsley,

Macewen, Barker, Bergmann, and others have discussed the best methods of

attaining this result. In the case of a temporo-sphenoidal abscess the area

beneath which the pus will almost universally be found may be said to be

bounded anteriorly and posteriorly by curved lines drawn through the tem-

poro-niaxillary joint and the middle of the mastoid, running at right angles to

the sagittal suture, and to extend from half an inch to two inches above the

meatus. The lower part of this area should, therefore, be explored with tro-

car and canula after breaking the bone away or trephining a fresh hole and

opening the dura mater, unless special symptoms indicate that the abscess is

higher up. If the attempt to find pus be unsuccessful, the lateral sinus

should be exposed and examined half an inch directly behind the meatus
;

if

necessary, the bone may be further broken away and the outer and under part

of the cerebellum explored for abscess."

TuMOBS OF THE BrAIN.

New growths occur in the brain at all periods of life, and are frequent in

childhood. The maximum number, however, is in the third decade. The

chief varieties are as follows :

Tubercle.—This forms a single or multiple growth. A solitary tubercle

is not infrequent, particularly in the cerebellum. It may reach the size of a

walnut or even of a hen's egg. One-half of the cases occur in the first dec-

ade. The frequency is indicated by Starr's statistics of 299 cases of tumor in

persons under twenty, of which 152 were tubercle. There may be groups of

irregular tuberculous growths adherent to a greatly-thickened pia mater.

Syphiloma.—This is most common in the hemispheres and in the pons,

and, like the tuberculous tumor, usually grows from the pia mater or develops

on the arteries. Syphilomata are usually small and rarely reach the size of a

walnut. They are often multiple. They occur much more frequently in the

acquired than in congenital syphilis.

Glioma and Neuro-glioma.—These constitute, in reality, a variety of

sarcoma developing from the elements of the neuroglia. They vary very

greatly in appearance. Some of them grow slowly, are firm, hard, and dif-

ficult to distinguish from an area of sclerosis, altering very slightly the por-

tion of brain involved
;
others grow more rapidly and are soft and highly

vascular. While very many of them consist of a fibrillary network and

branching cells, there are others, called neuro-gliomata by Klebs, which have

enormous spindle-cells with single large nuclei, and others not unlike the

large ganglion-cells. Some of these large spindle-cells undergo a remarkable

vitreous transformation. The slow growth of certain gliomata is a point of

great interest. Hughlings Jackson has reported an instance in which the

symptoms persisted for more than ten years.

Sarcomata, round- and spindle-celled forms, are not infrequent, and con-
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stitute the largest and most diffusely infiltrating of the cerebral tumors. They

may develop in the substance of the brain itself, in the membranes, or invade

from the bone.

Cancer is usually secondary to disease in other parts, and may be multiple.

Primary cancer of the brain is rare. It, as well as the sarcoma growing from

the membranes, may perforate the bone and appear externally, forming the

so-called
"
fungus hseraatodes."

Cysts occur in all parts of the brain, particularly about the basal ganglia,

where they result from changes in clots. Other forms occur between the mem-

branes and the brain-substance. They may result from the breaking down of

a timior. Porencephalus follows congenital atrophy or haemorrhage at birth,

or may be due to a developmental defect. Dermatoid cysts have occasionally

been found. Cystic disease of the choroid plexuses is extremely common, and,

unfortunately, the word "
hydatid

"
has been applied to them, but they must

not be mistaken for the true hydatid or echinococcus cyst.

Parasitic Cysts are not infrequent, particularly in certain countries.

Cysticerci may be numerous throughout the brain. When in the substance

they do not attain a large size, but in the ventricles the bladder-like cysts may
be as large as a walnut. The echinococcus cysts are most frequent in the

hemispheres, and may attain a large size,

Other varieties of growths are met with, as fibrous tumors, which usually

develop from the membranes
; bony growths, which are not at all infrequent

in the falx and tentorium
; psammoma and cholesteatoma are occasionally met

with
; fatty tumors have been found on the corpus callosum

; and, lastly, an-

eurisms, which have been elsewhere considered.

Symptoms.—New growths within the skull may produce symptoms by
direct invasion and destruction of the brain-tissue, as in sarcomata, or by
local pressure, as in the case of fibromata growing from the dura. Irritative

effects are very frequently seen either inducing a meningitis or stimulating

in a morbid manner the excitable region of the brain. Mechanical effects

of tumors are also very important, acting, in the first place, by increasing

materially the intracranial pressure. The effect may be more manifest at a

distance than in the immediate vicinity of the growth. At the base of the

brain and in the neighborhood of the third ventricle the tumors may interfere

greatly with the circulation in the venee Galeni, causing hydrocephalus. Large
tumors may cause by their pressure marked atrophy of the cranial bones or

even a condition of softening—craniotal^es. The symptoms may be divided

into two classes—general and focal.

(1) General Symptoms.
—The most important of these are the following :

Headache, which may be diffuse or localized in one part. When very localized

there may ha a tenderness on pressure, and the slightest jar greatly increases

the pain. Occasionally the pain radiates in the branches of the cervical nerves

or there are severe neuralgic pains in the face. The greatest intensity of the

pain may not corres|X)nd to the region of the tumor, and there are cases in

which the tumor of the cerebellum has been associated with great pain in the
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frontal region. Headaches of greater severity and persistence are met with in

brain-tumor than in any other condition. In some instances there is only a

dull, uneasy sensation, which scarcely amounts to pain except on exertion or

on emotion. Though continuous as a rule, there may be paroxysms of much

greater intensity which are sometimes nocturnal.

Optic neuritis occurs in four-fifths of all cases, usually double, but some-

times it is found only in one eye. It is independent of the size of the tumor,

and in large gro^yths which develop slowly it may not be present. On the

other hand, it may occur with very small tumors, more particularly at the

base. It is very important to bear in mind that a high grade of optic neuritis

may exist for some time without special impairment of vision, so that the con-

dition must be carefully sought for. As a rule, atrophy of the nerve super-

venes, with great impairment of vision or total blindness.

Vomiting is a very common symptom, and occurs without nausea and

without definite relation to the taking of food. It is more frequent in tumors

about the central ganglia and the base. It is a very pronounced symptom in

intracranial growths in children.

Convulsions are frequent, and «re either general, resembling true epilepsy,

or localized, the so-called Jacksonian fits. Petit mal is rarely present. Occa-

sionally there is tetanic rigidity of certain groups of muscles.

Mental disturbance may be manifested in the dull, stupid condition of the

patient, or he may act in an odd, unnatural manner. Occasionally there are

hallucinations and delusions, which may be so marked that the patient is com-

mitted to an asylum. Occasionally symptoms resembling hysteria may develop.
In the final stages coma is common. Vertigo is a very important symptom,
often associated with the vomiting. It is most frequent in tumors at the base

and of the cerebellum. It is particularly manifested as the patient rises from

the recumbent posture. Fever is present in some rapidly-growing tumors,

and the local temperature of the head may increase, and in many instances the

thermometer has registered higher on the surface nearest the site of the tumor.

A slow pulse is not infrequent, and sometimes there is irregularity. Toward

the close Cheyne-Stokes breathing may be present.

(2) Focal Symptoms.
—

(a) The motor area. Tiie symptoms may be either

irritative or destructive in character. In the lower third of the motor region

the irritative effects of a growth may be manifested in spasm localized to the

muscles of the face or of the tongue. In the middle region containing the

centres for the arm and hand the irritation may cause spasm in the fingers, in

the limbs, in the muscles of the wrists, or in those of the shoulder
;
while in

the upper third of the motor area the effects may be manifested in spasm

beginning in the toes or the muscles of the foot or in those of the leg. With

these there are usually important sensory disturbances, such as numbness and

tingling or anaesthesia, which may be felt before the spasm occurs. Conv^ul-

sive seizures localized in this way to certain groups and extending are known

as Jacksonian spasms, and they are strictly comparable to those which may be

induced by electrical stimulation of the cortex. In the study of the cases it is
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of the utmost importance to determine the region first affected by the numb-

ness, tingling, and spasm. Together, these constitute what Seguin lias termed

the signal symptom. The spasm is not necessarily accompanied by sensory

disturbance. The effects of local irritation in the cortex radiate from the

point of origin, involving successive groups of motor cells, and often inducing
an orderly sequence of spasms in the muscles which they control

; thus, an irri-

tative lesion in the lower third of the motor area causes first spasm of the facial

muscles, then, if it increase in intensity, of the centres abovp this point con-

trolling the arm and hand, and may ultimately reach the centres higher in the

convolutions which control the muscles of the leg. Following the spasm there

may be anaesthesia and frequent inability to use the muscles which have been

convulsed—paresis. In studying the localized convulsions from tumor three

special points are to be observed : first, the starting-point of the spasm or

of the preliminary sensory symptoms ; second, the order of march of the

spasm ;
and third, the condition of the parts afler the spasm has passed,

whether there be any paresis or anaesthesia.

Destructive lesions in the motor areas cause a paralysis which is often pre-

ceded by the localized convulsion. It is frequently monoplegic in type,

affecting the face or face and arm together, more rarely the leg alone. The

paralysis is usually slow and gradual in its onset. In large growths involving

the internal capsule the hemiplegia may be complete and may be accompanied
with hemiangesthesia. Tumors of the pons may cause paralysis of the arm and

leg on one side and of the face on the opposite.

A not infrequent symptom in tumors situated in the motor area on the lefl

side is asphasia from involvement of the third left frontal convolution. The

tactile and muscular senses are also impaired in cortical lesions in the motor

area, and should always be carefully tested.

(6) Prefrontal area. Tumors in this region may not present any localizing

symptoms whatever. The general symptoms are usually well marked, and

stupor and gradual impairment of the mental powers are not infrequent. On
the orbital surface the olfactory bulb may be destroyed, producing loss of the

sense of smell, and in many cases the growth of the tumor backward involves

the motor centres and causes spasm or convulsion, or on the left side aphasia.

(c) In the parietal lobe tumors may attain some size without causing any
local symptoms. Sensory changes have been noted in many cases, particularly

panesthesia and partial anaesthesia on the opposite side of the body. In the

lower portion of tiie parietal region involvement of the angular and supra-

marginal gyri on the lefl side causes a form of sensory aphasia in which the

patient is unable to recognize written or printed words. Another important

localizing symptom in tumors which invade deeply the white matter of the

parietal lobe is hemianopia, due to involvement of the visual tract.

{(l) Tumors of the occipital lobe cause no motor disturbance, but produce

hemianopia on the side op|K)site the lesion. More rarely the irritation of a

new growth causes hallucinations of light or of sight, which are often followed

by spasms or convulsions. Large growths in the lefl hemisphere may be
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associated with word-blindness and a condition known as mind-blindness.

Passing forward, the tumors may invade the internal capsule, causing hemi-

plegia and hemiansesthesia.

(e) In the temporal lobe tumors may reach a large size without causing

any symptoms. In the left hemisphere invasion of the first and second gyri

is associated with word-deafness, and not infrequently a condition of para-

phasia in which words are misplaced. There are a few cases which indicate

that involvement of the uncinate convolution and the hippocampus causes dis-

turbance in the sensations of taste and smell.

(/) Tumors of the insula cause symptoms which are chiefly indirect
; thus,

involvement of the arteries ais they pass over the convolutions is followed by-

softening in the motor area and mono- or hemiplegia. Paraphasia, in which

words are misplaced, is a frequent symptom, due to interruption of the asso-

ciation tracts uniting the auditory perceptive centres and Broca's convolution.

Owing to the close proximity of the internal capsule to the island of Reil

hemiplegia is not infrequent from pressure.

{g) Basal gMiglia. Limited growths in the nuclei of the corpus striatum

do not necessarily cause symptomST Tumors of the thalamus opticus are also,

if small, latent in their growth, but when large they involve the fibres of the

optic radiation and the internal capsule, causing heraianopia and hemi-

ansesthesia. By far the most important symptoms of tumor in this region

are those produced by invasion of the internal capsule which lies between

these ganglia. The anterior part of the capsule may be invaded without

symptoms. Destruction of the central portion causes hemiplegia, and of the

posterior portion hemiansesthesia and hemianopia.

Tumors of the corpora quadrigemina are rarely limited, but involve the

crura cerebri as well. Ocular symptoms are most frequent
—loss of pupil

reflex, nystagmus, and motor-ocular paralysis. There may be involvement of

the third nerve as it passes through the crus, causing motor-oculi palsy on

one side and hemiplegia on the other. Optic neuritis is an early symptom,
and hydrocephalus from pressure very frequently occurs.

(Ji)
Tumors of the pons and medulla. The symptoms are chiefly those of

involvement of the nerves emerging from this region. In the pons the pyra-
midal tracts and nerves may be involved separately or together. Of 52 cases

analyzed by Mary Putnam Jacobi, there were 13 in which the cranial nerves

were involved alone, 13 in which the limbs were. affected, and in 26 there

were hemiplegia and involvement of the nerves : 22 of the latter had what is

known as alternate paralysis ;
that is to say, involvement of the cranial nerves

on one side and of the limbs on the opposite side of the body. A tumor

growing in the lower region of the pons involves the sixth nerve, producing
internal strabismus

;
the seventh nerve, causing facial paralysis ;

and the

auditory nerve, causing deafness, sometimes with vertigo. Conjuate devia-

tion of the eyes to the side opposite the facial paralysis also occurs.

Tumors of the medulla involve the cranial nerves alono, or cause a com-

bination of hemiplegia with paralysis of these nerves. Irritative effects in the

Vol. I.—46



722 ORGANIC DISEASES OF THE BRAIN.

territory of the ninth, tenth, and eleventh nerves are usually present, and

there may be difficulty in swallowing, irregular action of the heart, irregular

respiration, vomiting, and retraction of the head and neck. The unsteadiness

of the gait is frequent, and there may l)e well-marked ataxia. Sensory symp-

toms, such as numbness and tingling, are present; toward the close convul-

sions may occur.

(i) Cerebellum. Extensive disease may exist in either hemisphere without

causing symptoms. When the middle lobe is involved there are very charac-

teristic features, of which the following are the most important :

Vertigo, which is more frequent in disease of the cerebellum than in any
other part of the brain. The giddiness may be of a most distressing nature,

and the patient may, on attempting to stand, complain of a sense of swimming
in the head. It is frequently present with severe headache, and may be asso-

ciated with nausea and vomiting. The semicircular canals are known to have

their central relations in the cerebellum, and the giddiness is probably due to

disturbance of the central mechanism of equilibration.

Headache is more common in tumors of the cerebellum than in other

regions, and is usually, but not necessarily, occipital.

Cerebellar ataxia is characterized by an irregular staggering gait, the

patient reeling to and fro like a drunken man. It is quite unlike, and cannot

be confounded with, the gait of locomotor ataxia. When the growth invades

the middle peduncle of the cerebellum, the tendency as a rule is to fall to the

same side. Sometimes the patient falls forward, at other times backward.

Other less constant but suggestive symptoms are optic neuritis, neuralgic

pains in the region of the neck and occiput, nystagmus, pressure symptoms on

the medulla, progressive coma due to distension of the lateral ventricles, and

lastly bilateral rigidity from pressure on the motor paths.

Diagnosis.—From the general symptoms the existence of a tumor can

generally be determined. The combination of severe headache, optic neuritis,

and vomiting, particularly if the latter be causeless, are especially significant.

Neither in uraemia, lead-poisoning, nor anaemia—conditions in which we some-

times have optic neuritis—is the headache of such an agonizing character as it

commonly is in brain-tumor. In these cases, when focal symptoms are absent,

for a time doubt nlay exist, and I have known several instances of chronic

Bright's disease in which the headache and the intense neuro-retinitis led at

first to the suspicion of brain-tumor. The urinaiy and the cardio-vascular

changes in these cases are, however, always pronounced.
The focal symptoms already referred to are of great value in determining

the existence, as well as in defining the location, of the new growth. It must

not be forgotten that focal symptoms, such as Jacksonian epilepsy, may occur

with general paresis. The diagnosis from abscess of the brain has already

been referred to. The syphilitic tumors are the most imjKirtant of all to diag-

nose, as medicinal treatment is of such importance. Careful examination

should he made for traces of old sores, and the patient should at least re-

ceive the benefit of any doubt.
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Prognosis.—In a majority of oases this is unfavorable. Gummata are

alone amenable to treatment. Tuberculous growths have been known to

undergo calcification. The gliomata and fibromata may persist for years.

Cases have been reported in which Jacksonian epilepsy has continued for from

ten to fourteen years. The more rapidly-growing sarcomata prove fatal, as a

rule, within from six to eighteen months. Death may be sudden, particularly
in growths near the medulla : more frequently it is due to coma, in conse-

quence of the gradual increase in the intracranial pressure.

Treatment.—(a) Medical,—Whenever a suspicion of syphilis exists, the

iodide of potassium and mercury should be given, more particularly the for-

mer, in increasing doses. The results are sometimes most satisfactory. In

tuberculous growths the chances of healing are very slight, though there are

instances in which the symptoms have yielded. The headache is usually the

symptom for which the patient seeks relief, and the ice-bag may be applied,
or in the case of occipital headache the Paquelin cautery to the back of the

neck. In the syphilitic cases the pain is often relieved promptly with the

iodide. Chloral and cannabis Indica may be used, but in the severer forms

morphine alone gives relief. The-bromides are not of much service in reliev-

ing the symptoms of brain-tumor.

(6) Surgical.
—The cases suitable for operation are limited in number.

Some tumors are quite inaccessible, and in others which are accessible the

invasion of adjacent parts contraindicates removal. The most satisfactory

forms are those which grow from the membranes and only compress the

brain-substance, as in the case reported by Keen. The impunity with which

large sections of the calvarium can be removed and the cortex cerebri exposed
warrants the exploratory operation in suitable cases.

Chronic Hydrocephalus.

Diagnosis.—A condition, congenital or acquired, in which there is a great
accumulation of fluid in the ventricles of the brain, usually with enlargement
of the head. An external hydrocephalus is described in which the fluid is in

the arachnoid sac, but this is met with in cases of atrophy of the brain, the

so-called hydrocephalus ex vacuo. In a few instances a sacculated exudation

occurs, forming a meningeal cyst. In cases of extreme enlargement of the

lateral ventricles the brain-substance may he so thinned at the cortex that the

ventricular and arachnoid spaces communicate. Cases of true hydrocephalus

may be divided into two groups
—the congenital or infantile and the acquired.

(1) Congenital or Infantile Hydrocephalus.—The condition may
develop in the foetus and the enlarged head may obstruct labor. No reason-

able explanation has been offered of its occurrence. Several children in suc-

cession have been known to be affected in the same family. Much more fre-

quently nothing abnormal is noted at the time of birth, but gradually the

head enlarges.

The anatomical condition is very striking. The ventricles, particularly
the lateral, are enormously distended. The ependyma is clear, occasionally a
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little thickened and granular ;
the veins are large ;

the choroidal plexuses are

vascular, sometimes sclerotic, but often natural-looking. The third ventricle

is enlarged,^ the aqueduct of Sylvius dilated and fimnel-shaped, and the fourth

ventricle may be, but is not always, distended. The fluid, which may reach

several litres in amount, is limpid and contains traces of albumin and salt,

sometimes urea and cholesterin. The cortex cerebri is stretched and thin.

Over the Rolandic region there may be a layer of not more than 2 or 3 mm.
in thickness, and all trace of sulci and convolutions is obliterated. The basal

ganglia are compressed in the floor of the sac. The most striking feature in

the appearance of the child is the great enlargement of the skull, which in a

child of three or four years of age may reach twenty-five or even thirty inches

in circumference, and looks enormous in proportion to the size of the face.

The bones of the cranium are extremely thin, the sutures widen, and Wormian
bones develop in them. The subcutaneous veins are usually large and well

marked. The orbital plates of the frontal bone are depressed, causing exoph-

thalmos, and the eyeballs cannot be completely covered by the lids. The

fluctuation wave may sometimes be obtained, and Fisher's brain-murmur is

oft«n present. The child learns to walk late, and in extreme cases the legs

become feeble and spastic. The reflexes are increased, and occasionally con-

vulsions occur. The mental condition is variable : the child may be bright,

but as a rule there is some grade of imbecility and the child learns to talk

slowly. Nystagmus frequently develops, and in the congenital cases death

nsually occurs within the first four or five years. Occasionally the disease is

arrested and the patient may reach adult life, as in the case of Cardinal,

described by Bright, who lived to the age of twenty-nine, and whose head was

translucent when the sun was shining upon it.

The diagnosis is rarely difficult. In moderate enlargement the disease

may be confounded with the rickety head, which, however, is distinguished

by the squarer outline, the flattened vertex, the absence of bulging of the

fontanelles, and more particularly by the presence of other rickety mani-

festations.

(2) Acquired Hydrocephalus.—In the adult, distension of the ventricles

is met with most commonly as a result of interference with the circulation in

the straight sinus or in the venee Galeni. In a majority of instances there is

oedema at the base. In other instances the foramen of Magendie, by which

the ventricles communicate with the spinal meninges, becomes closed, or the

foramen of Monro is occluded, or the passage from the third to the fourth

ventricle is closed by tumor. A rare cause is meningitis, particularly the

epidemic cerebro-s})inal form, after which hydrocephalus has been known to

develop. There are other instances in which the inflammation is a meningo-

ependymitis. In rare instances the hydrocephalus develops in the adults with-

any observable cause. The skull, as a rule, does not enlarge in the hydro-

cephalus of adults, though occasionally the sutures may separate and there is

some increase in size. In the cases associated with tumor, even when the dis-

ease begins early in life, there may be no enlargement of the skull. In the
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case of a girl aged sixteen, blind from her third year, the ventricles w^ere

enormously distended, owing to the presence of a tumor in the third ventricle.

The head was not at all enlarged.

The symptoms of acquired hydrocephalus are very variable. Headache,
attacks of somnolence, progressive optic neuritis leading to atrophy and blind-

ness, have been frequently present.

The diagnosis is rarely possible. Gradually progressing optic neuritis

without focalizing symptoms, severe headache, stupor, and attacks of somno-

lence, are suggestive symptoms. One patient, whose case I described, was

unconscious for more than three months.

Treatment.—Medicines are useless in this condition. Gradual compres-
sion may be made by means of broad plasters applied so as to cross each

other on the vertex, while others are made to encircle the head. Puncture of

the distended ventricle has frequently been made, and when pressure symp-
toms are present this is a rational operation. The aspirator needle may be

inserted at the outer angle of the anterior fontanelle. Only a few ounces

should be removed at a time : convulsions and acute meningitis have been

known to follow. Quincke rec(5Thmends and has practised in acute as well

as chronic hydrocephalus, puncture of the subarachnoid sac beween the third

and fourth lumbar vertebrfe. The spinal cord cannot of course be injured at

this point, and the fluid can be removed more slowly and with much less

danger of collapse.



SYPHILIS OF THE NERVOUS SYSTEM.

By HORATIO C. WOOD.

Syphilitic Disease of the Brain.

Etiology.—Cerebral syphilis is usually a late phenomenon, but may

appear within three months after primary infection. I have myself seen it

at every period from one to thirty years. It is especially liable to develop

when the secondary symptoms have not been severe, and in common with

other observers I have repeatedly seen it when both primary and secondary

symptoms have been so slight as to escape observation on the part of the

victim. Inherited syphilis is less prone to attack the nervous system than is

acquired syphilis, but cerebral gummata may develop during intra-uterine life

and at any time subsequently ; indeed, nervotis syphilis may develop after

puberty as the first open outbreak of inherited disease.

Pathology.—The cerebral gumma probably always has its origin in the

membranes, is usually surrounded by a reddish zone, and does not become so

uniformly and completely caseous as the tubercle, from which it is further dis-

tinguished by its proneness to cause cerebral softening. In gummatous men-

ingitis the exudation forms an extended, shapeless, gelatinous mass, which is

in the majority of cases situated at the base of the brain. Microscopically, the

cerebral gumma differs from other similar bodies only in the presence of very

large, spider-like cells containing an exaggerated nucleus and a granular proto-

plasm, which extends into the multiple, branching, rigid prolongations.

Under treatment gummata may disappear completely or may leave behind

them cicatrices, imperfect cysts, or even calcareous masses. A gumma may
involve a blood-vessel, and, extending along its wall, give rise to a thrombus

with secondary softening. A gummatous inflammation commencing in the

pia mater may infiltrate a wide extent of the cortex.

Syphilitic atheroma of the cerebral vessels is not rare, and the arteries of

the base are especially prone to suffer from a peculiar destructive specific

lesion which renders them whitish, opaque, and hard, and finally almost

obliterates their lumen.

Symptomatology.—Although acute or fulminating syphilitic coma may
develop abruptly in the midst of apparent health, it probably is, in fact,

always preceded by headache, vertigo, or other prodrome. The coma pro-

duced by the obliteration of the cerebral vessels is usually progressive, the true

fulminating coma being commonly the outcome of gummatous inflammation.

It may or may not be accompanietl by delirium or convulsions. A patient of

my own, about thirty years of age, became very drowsy one afternoon, and fell

asleep. In a few minutes sleep changed to coma, interrupte<l an hour or so

726 '
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later by violent delirium, alternating with furious convulsions. The coma

may, hov/ever, be accompanied with complete muscular relaxation or in rare

cases by local or hemiplegic paralysis. The pulse-rate may fall below the

norm or may become rapid ;
the arterial tension may be high or low, and the

pulse-wave large or small.

It is of vital importance to recognize that the symptoms of syphilitic coma

are the same as those of congestion and inflammation of the brain from other

causes, and that the first treatment in a serious case should be directed not so

much to the specific disease as to the brain congestion which it has provoked.

The symptoms of chronic brain syphilis are so protean, so varying, that it

is almost impossible to reduce them to any order. Possibly, the most dan-

gerous cases are those in which the symptoms are least severe and so elusive

that they fail to cause alarm. Malaise, a little brain failure, a succession of

causeless headaches,
—these may for a time be all the outcome. After a greater

or less continuance of these prodromes epileptic attacks usually develop, with

a hemiplegia or a monoplegia which is almost invariably incomplete and usually

progressive ; very frequently diplopia is manifested before the epilepsy, and on

careful examination is found to3e due to weakness of some of the ocular

muscles. Not rarely oculo-motor palsy is an early and pronounced symptom,
and a marked paralytic squint is very common. There is almost always dis-

tinct failure of the general health and progressive intellectual deterioration, as

shown by loss of memory, failure of the power to fix the attention, mental

bewilderment, morbid somnolence, perhaj^s aphasia, and toward the end of

life not rarely dementia. If the case convalesce, the amelioration is gradual,

the patient travelling slowly up the road he Has come down. If the case end

fatally, it is usually by a gradual sinking into complete paralysis, or the patient

is carried oif by an acute inflammatory exacerbation, or a very violent epileptic

fit may produce a sudden fatal asphyxia. Death from brain-softening around

the tumor is not infrequent, but a fatal apoplectic haemorrhage is rare.

It is almost impossible satisfactorily to reduce to any order or types the

various forms of cerebral syphilis. Besides those cases which resemble demen-

tia paralytica, Heubner makes two types: (1) jisychical disturbances, with

epilepsy, incomplete paralysis (seldom of the cranial nerves), and a final coma-

tose condition, usually of short duration
;
and (2) genuine apoplectic attacks

with succeeding heiniplegia, in connection with peculiar somnolent conditions

occurring in often-repeated episodes ; frequently phenomena of unilateral irri-

tation, and genemlly at the same time paralyses of the cerebral nerves.

The only conformity of meningeal syphilis, as I have seen it, with these

types is in the fact that when epilepsy is pronounced the basal cranial nerves

are not usually paralyzed ;
and it seems necessary to add two other types of

disease—namely,

(3) Psychical disturbance without complete epileptic convulsions, associated

with palsy of the basal nerves and often with partial hemiplegia.

(4) Paraplegia associated with ocular or other symptoms indicative of

lesions at the base of the brain. /
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In nature, however, tliere are no distinct varieties of cerebral syphilis, ail

forms grading one into the other, and it is most satisfactory to stTidy the

important symptoms separately.

Headache is the most constant, and usually the earliest, of the symptoms
of meningeal syphilis, but it may be entirely wanting. It may last for several

years without the development of other distinct symptoms, and sometimes dis-

appears when these ap})ear. It has no fixed character, but is usually paroxys-

mal, and may occur solely in the form of very distinct and very violent par-

oxysms, accompanied by partial unconsciousness or other marked congestive

symptoms. Distinct soreness of the head indicates disease of the skull or its

periosteum.

Insomnia is a frequent prodrome of cerebral syphilis, but a peculiar somno-

lence is much more characteristic. The foudroyant coma has already been

described : in the second variety of syphilitic stupor the symptoms develop

gradually. The patient sits all day long or lies in bed in a state of semi -stupor,
indifferent to everything, but capable of being aroused, answering questions

slowly, imperfectly, and without complaint, but in an instant dropping off again
into his quietude. In other cases the sufferer may still be able to work, but

often falls asleep while at his tasks, and especially toward evening has an irre-

sistible desire to slumber, which leads him to pass, it may be, half of his time

in sleep. This state of partial sleep may precede that of the more wntinuous

stupor or may pass off when an attack of hemiplegia seems to divert the symp-
toms. TijG mental phenomena in the more severe cases of somnolency are

peculiar. The patient can be aroused—indeed, in many instances he exists in

a state of torpor rather than of sleep ;
when stirred up he thinks with extreme

slowness, and may appear to have a form of aphasia, yet at intervals he may
be endowed with a peculiar automatic activity, especially at night. Getting
out of be<l

; wandering aimlessly and seemingly without knowledge of where

he is, and unable to find his own bed
; passing his excretions in a corner of the

room or in some other similar place, not because he is unable to control his

bladder and bowels, but because he believes that he is iii a pro|)er place for such

acte,
—he seems a restless nocturnal automaton rather than a man. Apathy and

indifference are the characteristics of the somnolent state, yet the patient will

sometimes show excessive irritability when aroused, and will at other periods

complain bitterly of pain in his head, or will groan as though suffering severely
in the midst of his stupor

—at a time, too, when he is not able to recognize the

seat of the pain. I have seen a man with a vacant, apathetic face, almost com-

j)lete aphasia, persistent heaviness and stupor, arouse himself when the stir in

the ward told him that the attending physician was present, and come forward

in a dazed, highly pathetic manner, by signs and broken utterances begging for

something to relieve his head. Heubner speaks of cases in which the irrita-

bility was such that the patient fought vigorously when aroused—this I have

not seen.

After some days of excessive somnolence and progressive deejiening of the

stupor, or sometimes more rapidly, the victim of cerebral syphilis may pass
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into a condition of profound coma, out of which he cannot be aroused, and

during which his faeces and urine are either not passed at all or are voided

involuntarily. This condition of coma may end in death, but even when the

symptom, seem most serious the patient may gradually recover, slowly emerg-

ing from coma into stupor, and from stupor into wakefulness and normal

life.

Motor paralysis is very frequent in cerebral syphilis. It sometimes develops

gradually, but it may appear suddenly, with or without the occurrence of an

apoplectic or epileptic fit. When under these circumstances the paralysis is,

on the first return to consciousness, complete, it is almost always due to a clot

or thrombus.

The characteristic syphilitic palsy is progressive and incomplete. Any por-
tion of the body may be involved, but the syphilitic exudation especially haunts

the base of the brain, and a rapidly but not abruptly appearing strabismus,

ptosis, dilated pupil, or any other paralytic eye-symptom not readily accounted

for in the adult is, in the majority of cases, syphilitic. The specific palsy is

often temporary, transient, and shifting. Sensory palsies are less frequent than

motor palsies, but hemiansesthesi*, localized anaesthesia, indeed any form of

sensory paralysis, may occur. Special sense-palsies are sometimes present,

whilst specific aphasia is common. It may be incomplete, transitory, and par-

oxysmal, but is more apt to be complete and to have permanency than are

motor paralyses. Owing to the tendency of syphilis to produce multiple

lesions, a lack of apparent agreement between the palsy and the aphasia ia

almost characteristic. Thus, Tanowsky found that out of 32 cases of syphilitic

aphasia with hemiplegia, in 14 the paralysis was on the left side. Polyuria
and true saccharine diabetes occur in cerebral syphilis, probably as the result

of vaso-motor disturbances.

Epileptiform convulsions are a most characteristic symptom. A history of

intense and protracted headache, followed by an epileptic fit, in an adult should

excite the greatest suspicion. My experience is in accord with that of Four-

nier, that epileptiform convulsions not due t€ alcoholism or uraemia, and not

appearing until after thirty years of age, are in nine cases out of ten specific.

The aura is rarely present ;
the symptoms may be unilateral or even mono-

plegic, but any variety of epileptiform convulsions may be simulated. Furious

attacks of local spasms also occur without loss of consciousness. Then, again,

the movements may be continuous and distinctly choreic.

PsfifGhical Symptoms.
—

Apathy, somnolence, loss of memory, and general

mental failure are the most frequent and characteristic mental symptoms of

meningeal syphilis ;
but almost any form of insanity

—
mania, melancholia,

erotic mania, delirium of grandeur, etc.—may be of specific origin. Usually,
sooner or later, distinct symptoms of organic lesion appear. Especially common
is a loss of mental and physical power similar to that which occurs in dementia

paralytica.

Diagrnosis.—In the diagnosis of cerebral syphilis too much weight should

not be attached to the history of the case, as non-syphilitic, organic brain dis-



730 SYPHILIS OF THE NERVOUS SYSTEM.

ease may occur in jiersons who have had syphilis, and cerebral gummata may
develop in persons who are unconscious of ever having been infected.

The prodromes of foudroyant cerebral syphilis are worthy of the most care-

ful study on account of their diagnostic value and of their habitually being
overlooke<l by the patients themselves. Persistent headache, slight failure of

memory, unwonted slowness of speech, general lassitude, and lack of willing-

ness^ to mental exertion, sleeplessness or excessive somnolence, attacks of

momentary giddiness, vertiginous feelings "when straining at stool, yelling or

in any way disturbing the cerebral circulation, alteration of disposition,
—

any
of these (and a fortiori several of them) occurring in a syphilitic subject

should be the immediate signal for alarm. Of these varied possible pro-
dromic symptoms the most important and characteristic, according to my
experience, are headache and somnolence. Slight and shifting localized weak-

nesses sometimes precede an acute attack, but are more characteristic of the dis-

ease at a later stage. A momentary weakness of o"iie arm
;
a slight drawing

of the face, disappearing in a few hours
;
a temporary dragging of the toes

;

a partial aphasia which appears and reappears ;
a squint which to-morrow

leaves no trace,
—all or any of these may be due to a non-syphilitic brain tumor,

to miliary cerebral aneurisms, or to some other non-specific affection
;
but in

the majority of cases, when these phenomena occur repeatedly in a patient who
is not suffering from hysteria, they are the result of syphilis.

In a doubtful case of sudden coma other ordinary causes must be elimi-

nated : a pronounced rise of temj)erature or a pronounced conjugate deviation

of the head and eyes tells strongly against, whilst decided ocular palsy or a par-
tial paralysis of any character argues in favor of, a specific origin.

Headache occurring with palsy or with a history of attack of partial mono-

plegia or hemiplegia, vertigo, petit mcd, epileptoid convulsions, disturbances of

consciousness, attacks of unilateral or localized spasms, ocular palsies, epileptic

forms of attacks occurring afher thirty years of age, morbid somnolence,—any
of these, even when existing alone, ought to be sufficient to put the practitioner

upon his guard. Any apparent causelessness, severity, and {persistency of head-

ache should arouse suspicion, to be much increased by a tendency to nocturnal

exacerbations or by the occurrence of mental disturbance or of giddiness at the

crises of the paroxysms. Not rarely there are very early in these cases curious,

almost indefinable, disturbances of cerebral functions which may be easily over-

looked, such as temporary and partial failure of memory, word-stumbling,

fleeting feelings of numbness or weakness, and alterations of disposition. In

the absence of hysteria any indefinite and apparently disconnected series of

nerve-accidents is of very urgent import. To use the words of Hughlings-
Jacksou :

" A random association or a random succession of nervous symptoms
is very strong warrant for a diagnosis of a syphilitic disease of the nervous sys-

tem." Cerebral syphilis occurring in an hysterical subject may be readily

overlooked until fatal mischief is done.

The age of the patient must also be taken into consideration. Apoplexy
occurs most frequently in persons over fifty years of age, while congestive
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syphilitic attacks are most common before that age. Tlie course of a case for

the first six or ten hours after the commencement of the acute paroxysm is

sufficiently diiferent in the two affections to be worthy of the closest study. A
hemiplegic or embolic apoplexy which is sufficiently severe to keep up pro-

nounced disturbance of consciousness for some hours is almost invariably

accompanied by a complete hemiplegia, or more rarely by some other form

of complete palsy ;
whilst in the syphilitic attack the paralysis is often absent,

and probably never complete. Unless the clot has been a very large one, the

return to consciousness after hemorrhagic apoplexy is usually much more rapid

than it ordinarily is in syphilitic cases. Headache after an apoplexy is rare,

whilst headache is very frequent after a severe syphilitic congestive attack.

The peculiarities in the symptoms of cerebral syphilis are chiefly due to

the fact that the lesions are apt to be multiple or widespread ;
to be rapidly

developed at an age when other organic diseases are rare
;
and to be situated

in the cerebral cortex or at the base of the brain. Hence, multiple local or

partial palsies are frequent, whilst the symptoms of the basal chronic menin-

gitis in the non-tubercular adult are, in the majority of cases, the outcome of

syphilis. Homonymous hemianoipsia is very rare, because the occipital lobes

are rarely invaded. Optic neuritis may occur in specific as in other organic

brain diseases : it usually develops with moderate, but not excessive, rapidity.

The diagnosis of cerebral syphilis during life is always a matter of

inference. When, however, the symptoms disappear under antisyphilitic

treatment, for practical purposes the diagnosis may be considered as fixed.

The therapeutic test is therefore a matter of the gravest importance. The old

belief of syphilographei-s that tolerance of the iodides warrants the diagnosis

of syphilis has been in recent times strongly combated, but I still think that,

whilst it is not a positive sign, the tolerance strongly increases the probabilities

of specific disease.

Prognosis.—Although death may occur during a syphilitic convulsion, yet

the prognosis of an acute attack of cerebral congestion or inflammation due

to syphilis is on the whole favorable, although it should be somewhat guarded.
In chronic brain syphilis the prognosis is favorable for more or less complete

recovery unless the symptoms indicate an absolute destruction of brain tissue.

Whenever amendment of the symptoms occurs under antispecific medication,

recovery becomes very probable. As, however, unexpected accidents occasion-

ally happen, it is best not to make the prognosis too absolute.

Treatment.—The treatment of cerebral syphilis is best studied under two

heads : first, the treatment of the accidents which occur in the course of the

disease
; second, the general treatment of the disease itself.

In the accidents of cerebral syphilis the treatment should be that which is

adapted to the relief of the same symptoms when dependent upon other than

specific causes. Thus, in foudroyant coma, if there be pronounced arterial

excitement or if the patient's strength be good, venesection should be resorted

to at once. I have seen life saved by the abstraction of nearly a quart of

blood, whilst in other cases a few ounces suffice. Care must be exercised not



732 SYPiriLTS OF THE NERVOUS SYSTEM.

to mistake a simple epileptiform convulsion for a pronounced congestion of the

brain, but if there be epileptic status with rejieated convulsions, or if there be

violent delirious excitement, venesection may be resorted to if the patient's

general condition permit. In severe cases the bleeding should be as rapid as

possible, and be continued until a distinct impression is made upon the pulse.

When the heart's action continues violent after venesection, the hyiHxlermic

injection of the tincture of aconite-root (two to four drops) may be given

every half hour until physiological effects are manifest. In feeble cases cup-

ping to the back of the neck, stimulating injections, sinapisms to the extrem-

ities, cold to the head, croton oil as a derivative, and other classical remedial

measures for brain congestion may be used.

In chronic cerebral syphilis remedial measures looking to the relief of

symptoms may occasionally be employed with temporary advantage, but are

of comparatively little importance.

The first therapeutic question to be decided is usually as to the choice

between mercurials and the iodides. Cerebral gummata may develop in per-

sons showing marked evidences of cachexia, but in the great majority of cases

cerebral syphilis appears at a time when there is no general breaking down

of the tissues or of the general system. The choice between the alternatives

should rest upon the existing symptoms, and not upon the time which has

elapsed between the primary infection and the outbreak. When cachexia con-

traindicates the free use of mercurials, or even of iodides, tincture of iron and

corrosive sublimate may be given together, as in the following formula :

I^. Hydrarg. chlor. corrosiv., gr. iss;

Tr. ferri chloridi, ftij ;

Glycerinae, f3j ;

Ol. caryophylli, IT^xviij ;

Syrupi, q. s. ad fsxviij.
—M.

Sig. Teas[xx)nful in water after meals.

The slowness of the action of the iodides may be serious. In two cases

I have seen death occur in an epileptic fit in patients who were rapidly

improving under iodides. If mercury had been exhibited so soon as these

cases came under care, the rapid removal of the lesions would have probably

prevented the fatal fits. More and more has it become with me a favorite

rule of action in cerebral syphilis, without evidences of cachexia or a history

of recent mercurialization, to begin the treatment with mercury in such doses

as are necessary to c^use slight salivation, and to maintain a mercurial impres-

sion just below the line of slight tenderness of the gums for some days or

weeks, pro re nata.

The method of administering mercury should be suited to the exigencies

of the individual case. If mercurials by the mouth are well borne, they

should be so administeixnl. If the symptoms are extremely urgent, the

mercury may be given l)oth by the mouth and by inunctions. When there
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is a tendency to diarrhoea the mercurial inunction should be used alone, I do

not think that the oleate is preferable to the old blue ointment : a half drachm

to three drachms of either may be used at once. An excellent plan is to give
a hot bath late in the afternoon and use the inunction on going to bed, order-

ing the patient to rub the ointment on Sunday night into the left axilla;

Monday night, into the left flank; Tuesday night, into the inside of the

left thigh ; Wednesday night, into the right axilla
; Thursday night, into

the right flank
; Friday night, into the right thigh ; Saturday night, into the

region of the umbilicus; after this recommencing with the left axilla. In

Europe the mercury is often given hypodermically, but I believe that the

dangers of local inflammation overbalance any superiority of the plan ;

at least my own expfirience of hypodermic injections of mercury has been

singularly unfortunate.

After a prolonged mercurial course iodide of potassium should always be

given in order to secure elimination of the mercury as well as to relieve the

syphilis. The dose of the iodide must be suited to the individual case. It is

usually best to begin with 10 grains three times a day ;
in the course of two

or three days this may be increased to 20 grains. Usually the patient who
will tolerate a drachm of iodide a day will also tolerate two drachms a day.

A majority of those persons wlio can take two drachms a day without the

production of iodism can take three drachms. It is therefore safe to advance

the dose very rapidly after it has been found that a drachm a day causes no

inconvenience. Not rarely it seems almost impassible to produce iodism.

I have frequently given the iotlides up to or even beyond six drachms a day.

1 do not believe that larger amounts than these are of any especial service,

and I am not sure that any advantage is gainal by going beyond a daily

dose of half an ounce.

The iodide is so soluble that a watery solution, one minim of which rep-

resents a grain of the salt, is readily made and is permanent. I have been

accustomed to use the following formula, directing tlie patient to add to a

dessert- or tablespoonful of No. 2 and a quarter tumbler of water the desired

number of minims of No. 1 :

^. Potassii iodidi, 5j ; 1^. Syr. sarsap. comp., f^yj.

Aquae, f^j. S. No. 2.

M. etft. sol. S. No. 1.

I am not sure that the abandonment by the profession of the use of the

so-called
" Woods "

is right. I have seen " Zitmann's decoction
" do good

after the failure of the other forms of the iodides and mercurials, A fair

imitation of the old " Woods" may be obtained by substituting for Number
2 of the formula just given a mixture of equal parts of the compound fluid

extract and compound syrup of sarsaparilla.
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Spinal Syphilis.

The pathologry of the acute, explosive form of spinal syphilis, in which

the symptoms resemble those of Landry's paralysis, is at present uncertain.

It is not known whether the disease is centric or is a peripheral neuritis.

The second form of spinal syphilis is that in which softening of the cord

occurs as the result of previous syphilitic disease of the blood-vessels. The

third form is that in which syphilitic neoplasms develop. The fourth variety

is that in which a gummatous infiltration occurs, commencing in the pia mater

and spreading inward, involving the cord even into the gray matter, the first

change being usually, if not always, thickening of the walls of the blood-

vessels, with dilatation of the perivascular spaces and exudation of minute

cells around the vessels. Heubner describes another variety of spinal syphilis

in which there is found after death a condensation of the cellular tissues

around the cord. This so-called syphilitic callus is probably not a primary

syphilitic lesion, but the resultant of true gummatous inflammation.

Symptomatology.—Spinal softening and spinal neoplasms due to syphilis

produce symptoms similar to those caused by similar lesions not due to syphilis.

The symptoms of gummatous spinal meningitis are those of a localized sul)-

acute meningitis
—

namely, pain and spasm, with paralysis, affecting some

peripheral part corresponding to the seat of the lesion. The pains are some-

times exceedingly severe, furious agonies shooting along the affected nerves or

fulgurant crises simulating those of true locomotor ataxia. Often there is

aching in the back. When this aching is accompanied by marked soreness

on pressure or on jarring, the vertebrae themselves may be considered to be

affected. Various paraesthesise, marked hypersesthesia or anaesthesia, girdle

pains, tonic spasms, localized tremors, grossly exaggerated reflexes,
—such are

the symptoms of irritation, which may be followed by complete paralysis with

trophic changes.

The symptoms of diffused syphilitic infiltration of the cord vary with the

seat of the lesion, simulating now locomotor ataxia, now spastic paraplegia,

now chronic myelitis.

Diagrnosis.—The recognition of the true nature of the spinal syphilis must

depend upon the study of the collocation of the symptoms rather than of the

individual symptoms themselves.

The lesions of syphilis are prone to be multiple, and are rarely as strictly

confined to individual functional tracts as in sclerosis
; consequently, the

symptoms of syphilis of the cord are very apt to be mixed. Thus, there will

be loss of co-ordination associated with retention of the patellar reflex
;
or the

patellar reflex -may be lost at a time when there is marked loss of power in the

muscles rather than loss of their co-ordinating function
;
or an apparent loco-

motor ataxia will he associated with loss of power over the rectum or bladder
;

or a case which up to a certain jwint offers a typical outline of lateral sclerosis

suffers from fulgurant pains or from paralysis of the sphincters.

Almost any conceivable mixture or interweaving of spinal symptoms may
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occur as the result of syphilis of the cord, so that the most pathognomonic
evidence of the existence of the disease is an atypical aggregation of symptoms.
Whenever a contradictory mass of phenomena, evidently spinal in origin, pre-

sent themselves before the practitioner, suspicion should at once be strongly

aroused.

Prognosis.—The prognosis in spinal syphilis is less favorable than in

syphilis of the brain. Frequently great improvement can be obtained by

treatment, and alleged cures are not rare
;

but even in these so-called

"cures" careful examination will usually reveal the existence of some perma-
nent damage.

Treatment.—In the treatment of spinal syphilis the most urgent haste

should be made by the free use of the mercurials to break down the gum-
matous exudation before it shall have produced secondary degeneration in the

spinal cord. Only the most distinct cachexia justifies the beginning of the

treatment with iodides. Absolute or partial rest should always be enforced

during the treatment, whilst the hot and cold douche, massage, muscle-beaters,

faradization, and other remedial measures and appliances may be used to keep

up the circulation and nutrition of the aifected muscles. These palliative

measures are, however, of very little imf)ortance as contrasted with the anti-

specific medication. When the vertebrae are involved, immediate treatment

by suspension should be resorted to, and the plaster jacket or one of its sub-

stitutes should be used.

Syphilis of the Peripheral Nerves.

Syphilitic Affections of the peripheral nerves are rare, but occur in three

forms : first, pressure neuritis, including those cases in which the nerve-trunk

is affected simply by pressure, the alterations not being in any proper sense

specific ; second, secondary syphilitic injUiration, including those cases in which

the nerve-trunk is involved in a syphilitic deposit which has commenced in a

neighboring organ and has secondarily infiltrated the nerve with gummatous
tissue

; third, primary nerve-syphilis, including those cases in which the lesion

is distinctly specific and primary. Of these varieties of nerve-syphilis, only

the last seems to need any pathological discussion here.

I have occasionally noted, in cases in which there was evident specific dis-

ease of the nerve-centres, a coincident tenderness of nerve-trunks, indicating

that the latter were in a condition of inflammation, but have always been very

doubtful as to whether such neuritis should be considered as due directly to the

specific poison, or whether it were not simply a secondary inflammation prop-

agated along the nerve-trunk irritated by a' gumma somewhere in its course.

A case published in the Wien. med. Blatter for 1886 by Dr. S. Erhmann

makes it probable, however, that the syphilitic poison may act like the rheu-

matic, the alcoholic, the plumbic, and kindred poisons in producing wide-

spread polyneuritis. Further observations seem, however, necessary before this

conclusion can be considered as established.

Primary gummatous syphilis of those portions of the peripheral nerves



736 SYPHILIS OF THE NERVOUS SYSTEM.

whi(!h lie outeide of the bony cavities is extremely rare
;
the nerve-roots or

trunks inside of the vertebrse and cranium are more frequently attacked
;

usually, however, in these cases neighboring larger gummata exist in the

nerve-centres or in the membranes.

The first change is an infiltration of the wall of the blood-ve&sels in the

nerves with minute cells. As the process continues the vessels become more

and more enlarged and tortuous, and the infiltration forces itself a way through
the trabecule of the nerve, whilst the nerve-bundles themselves gradually dis-

apjKiar, and often can be seen in various parts of the preparation undergoing

degeneration. When the process is complete the blood-vessels themselves have

been destroyed, and the position of the obliterated arteries may be seen, in the

syphilitic product, occupied by spindle-form cells and the evidences of fibroid

structure. The epineurium, or sheath of the nerve, is usually distended or

spread out over the growth, but very rarely is it completely destroyed.

The symptoms which are produced by nerve-gumma are almost always

intermingled with those which are due to implication of the nerve-centres,

since it is extremely rare for nerve-gumma to exist as an early single lesion.

Pain, spasm, and even paralysis are not infrequently the outcome of disease

of the spinal nerve-roots, but it is very unusual for the disease of the nerve-

roots to go so far as to entirely abolish their functions. Thus, pain of a

most atrocious character following the distribution of their nerve-trunks is

much more frequently seen than is anaesthesia, and very infrequently does a

motor nerve suffer sufficiently for the production of distinct trophic changes
in its tributary muscles. In my own experience the trigeminus nerve has

been more frequently attacked than any other. I have seen the most atrocious

tic douloureux as the sole symptom of a gummatous syphilis situated within

the cranium.

The treatment of this form of nervous syphilis should be actively anti-

syphilitic.



ORGANIC DISEASES OF THE SPINAL CORD
AND ITS MEMBRANES.

By HORATIO C. WOOD.

Spinal Localization.

When the practice of medicine has to be discussed within limits so narrow

as those of the present volumes, detailed anatomical considerations are out

of place : the student should be already furnished with anatomical and physi-

ological knowledge. Nevertheless, for the purposes of review it does seem

proper here briefly to point out by text and diagrams those anatomical and

physiological facts concerning the spinal cord which have special relations to

the localization of disease. ^
Localization of spinal disease is twofold : it relates disease, in the first place,

to the anatomico-physiological tracts of the spinal cord
;

in the second place,

to the vertical position of the lesion in the cord. The white matter of the

spinal cord is divided into certain so-called longitudinal tracts or columns,
which are set forth in the accompanying diagram.

Fig. 49.

ANT. ROOT

Diagrammatic Section of Spinal Cord.

The Posterior Median Column, or the Column of Goll, lies immediately in

contact with the posterior fissure of the cord. It is composed chiefly of fibres

which enter through the posterior nerve-roots and pass upward. The increase

in the size of the column of Goll from below upward does not seem to be suf-

ficient for the accommodation of all of the fibres that enter the column, sup-
VoL. I.—47 j^j
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posing that these fibres c«intinuously travel upward to the brain
; further, the

function of the column of Goll still remains in doubt; it is indeed probable

that some or possibly all of the fibres escape from the column before reaching

it*" summit, but how or where such escape is made still remains uncertain.

Next to the column of Goll lies the Postero-external Column, the Column

of Burdach, or the Posterior Root-zone, chiefly composed of vertical fibres,

whose function is at present unknown.

The Direct Cerebellar Tract seems to be chiefly compose<l of fibres which

enter it through the lateral column from the gray substance and pass upward.
It seems to have the function of conducting impulses upward, and, according

to Flechsig, it probably carries impressions from the trunkal muscles.

Both the lateral pyramidal tract,
"
crossed cerebral tract," and the anterior

pyramidal tract,
" direct cerebral tract," or column of Turck, are composed of

fibres whose course is downward from the pyramids of the medulla. At the

decussation of the pyramids about three-quarters of the fibres croas over to

form the lateral tract, whilst the remaining fourth of the fibres enter the cord

without decussation and constitute the anterior tract. The fibres of both pyr-
amidal tracts finally pass through the gray matter of the spinal cord into the

Fig. 50.

Upptt Dortol 1*1 Loatar. lOd-Lunbar.

Diagrams of the Groups of Nerve-cells in the Anterior Comu: Group I., inner or medial; A, anterior;

A.L., antero-lateral ; P.L., postero-lateral ; I.L.P., intermediate lateral process ; P.V.C, posterior vesic-

ular column or tract. The two mid-cervical sections are only a few millimetres apart, and show how
the anterior group, separate in the one, may be blended with the antero-lateral group in a neighboring
part of the cord (Gowers).

anterior cornua, and, although they have not been traced, almost certainly end

in the processes of the motor cells. Their function is to conduct from above

downward, and they probably are the pathway by which impulses from the

motor regions of the cerebral cortex reach the motor ganglionic cells of the

spinal cord, whose answering discharges provoke the final muscular contraction.

The remaining portion of the white matter of the spinal cord is composed,
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first, of the so-called Antero-lateral Ascending Tract (A. L. A.
T.), which

forms the periphery of the anterior portion of the cord
; second, the mass of

white fibres marked in the diagram as the anterior ground-fibres. The func-

tion of these portions of the spinal cord have not been made out. Flechsig

also anatomically separates the little patch of white matter between the lateral

pyramidal tract and the gray matter, marked in the diagram L.L.L., and

known as the lateral limiting layer. The separation of the antero-lateral

tract from the so-called anterior ground-fibres does not seem to me at present

warranted, either on anatomical or physiological grounds. Indeed, it is

doubtful whether there is sufficient continuity, either of

structure or of function, for any of the parts of the spinal

cord spoken of in this paragraph to be considered as dis- "^ffOMV.f^ lo

tinct columns or tracts
;
and I doubt whether any degen-

eration ever follows the course of these regions.

The gray matter of the spinal cord, besides the numerous

conducting fibres which it contains, has situated in it gan-

glionic cells whose processes are prolonged into nerve-fibres
*" <^'^'^— ">

composed solely of the axis-cylindees. The ganglionic cells 3

are arranged in groups which vary in different portions of

the cord, and probably in the same portion of the cord in

different individuals. The most readily recognized of the /T\

groups are the small inner or medial group, situated in ^

the inner anterior angle of the cornua
;
the large anterior •

group, placed near the anterior edge of the cornua, in the

middle or a little to the outer side of the middle of the »»

margin ;
the anterior lateral group, situated in the outer •••

extremity of the front of the cornua (the last two groups
* ^^ j

frequently consolidate) ;
the external or postero-lateral ,

group, which is usually the largest and is extended in »
v.-^ij •

the posterior outer angle of the cord. The diagram (Fig. • fM^^ 's

50), taken from Gowers, shows the general arrangement
of these groups in four different portions of the cord.

The most condensed statement of the facts necessary for

the practitioner to know for the purpose of locating ver-

tical lesions of the spinal cord that I am acquainted with, Anatomy of the spinai

is contained in the table of Professor M. Allan Starr, c^cervrcai^n.doreai-

By means of this table and the diagram of Professor ^' lu^^ar ; s. sacral ;

. . Co, coccyx.
Gowers (Fig. 51), both of which are here reprotluced, the

vertical position of almost any spinal lesion can be determined. In studying
the diagram and table it must be remembered that the cervical cord is divided

into eight segments, and that "
II. and III. C." in the first column of the

table refer to second and third cervical segments ;
that the dorsal cord is

divided into twelve segments,
"

I. D.," and so on
;
that the lumbar cord is

divided into five segments, and the sacral also into five segments ; thus,
" III.

to V. S." means third to fifth sacral segments.
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Segment.
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H^MATORRHACHIS (HEMORRHAGE INTO THE SpINAL MeMBRANES).

Etiology.—By the bursting of aneurisms, tearing of spinal arteries by
violence, etc, the spinal cord and its membranes may be involved in extra-

ordinary outpourings of blood
; whilst, on the other hand, minute haemorrhages

into the spinal membranes often occur as complications of various constitu-

tional or local disorders and give no sign of their presence. Moderate

hsematorrachis may be produced by injury or acute blood disease
; but, in

the cases that I have seen, it has been the outcome of syi)hilitic degeneration

of the blood-vessels.

In hsematorrhachis the dominant symptom is an acute paralysis which

takes the form of a paraplegia, abrupt and extremely rapid in its course,

but still requiring some minutes or hours for its completion, during which

time tJiere is great pain in the back and extremities. The rate of the

development of the paralysis varies according to the amount and rapidity of

the haemorrhage. The loss of power is due, not to an immediate lesion of the

cord, but to the pressure of the exuded blood upon the cord, and especially

upon the motor nerve-roots. Unless th?r blood be in great amount and thrown

out with excessive rapidity, the paralysis grows more and more marked during
several hours, and at the same time ascends higher and higher. As the blood

creeps up the spinal cord or forces its way downward it tears the membranes

away from the cord, presses, stretches, or perhaps tears the posterior as well

as the anterior nerve-roots, and produces thereby muscular contractions and

spasms with loss of muscular power, as well as shooting, tearing, or burning

pains with more or less marked loss of sensibility. The aujesthesia is usually

not as complete or as abrupt as in cases of intraspinal apoplexy. Neverthe-

less, if the clot be a large one the sensory palsy may be complete, and the zone

between the anaesthetic and the sensitive portions may be very narrow. Con-

sciousness and intellection are not affected except in rare cases, and then only

in the first moments of attack. The bladder and rectum are very commonly

paralyzed. Priapism or other evidences of genito-urinary irritation might

naturally be expected, but I have never seen them.

The prognosis of haematorrhachis is very serious, most of the cases ending

fatally. There is no specific treatment : in a robust subject, seen early, free

venesection would be justifiable.

Acute Spinal Meningitis.

Definition.—An acute inflammation of the spinal membranes, not syphilitic.

It is usual to divide acute inflammation of the spinal membranes into acute

spinal pachymeningitis, or inflammation of the dura mater, and acute lepto-

meningitis, or inflammation of the arachnoid or pia mater. Commonly, how-

ever, all of the membranes are affected, and, except as the result of injury or

of septic poisoning, it seems doubtful whether acute spinal pachymeningitis

exists
;
and even the septic and traumatic forms of the disease are almost

always associated with inflammation of the other membranes. The diagnosis
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of acute pachymeningitis is said to rest upon pain in the back, increased bv

movements of the trunk
;
cutaneous hyj)er8esthesia ; tingling, or numbne&s in

various parts of the surface of the body ; paresis or paralysis of the lower

extremities in severe cases
; along with a history of vertebral disease or injury

or of suppurative disease in the neighborhood of the spine.

Etiology.—Acute spinal meningitis, not dependent upon blood-poisoning,

is an exceedingly rare disease, but is said to be occasionally produced by
severe exposure to heat or cold. It occurs most frequently in young persons

of the male sex.

Symptomatolog'y.—Acute spinal meningitis usually commences with a

distinct rigor, followed by high fever, arterial excitement, and other constitu-

tional evidences of an active inflammation. At the same time, severe pain,

affecting the whole extent of the spine, comes on, rapidly becomes very severe,

and finally spreads throughout the body and the limbs. This pain is aggra-

vated by movements of the trunk or by movements of the limbs, but is not

usually associated with any distinct tenderness of the spinous processes. Evi-

dences of motor irritation appear usually in a very few hours in the form of

violent tonic spasms, most marked at first in the back, but soon involving the

extremities. The contractions are usually severe enough to produce opistho-

tonos or other forced position of the trunk, and to set the limbs in rigid flexion.

The pain produced by any attempt at motion gives an appearance of paralysis,

but until late in the disorder, when the nerve-roots have been almost destroyed

or the cord itself involved, there is little true loss of power. The reflexes are

grossly exaggerated ;
retention of urine and constipation commonly develop

early. Hypersesthesia is in most cases an early symptom, but late in the dis-

ease may give way to or coexist with ansesthesic patches. Consciousness and

intellection are not aifected in the early stages, but there may be delirium or

even coma before death.

Acute spinal meningitis may kill in two days, but, if the patient survives a

week, is prone to end in recovery, with more or less pfermanent disablement

from contractions and paralyses due to injuries of the spinal nerve-roots. The

fatal result may be produced by the rise of temperature, which is often exces-

sive, or may be due to paralysis of respiration or of deglutition.

Diagnosis.—The only disease with which spinal meningitis can readily be

confounded is rheumatism. The rapid development of the symptoms, the uni-

versality of the pain and spasm, the widespread hypersesthesia, the exaggeration

of the reflexes, and the general severity of the attack, stigmatize the spinal

disease.

Progrnosis.—The prognosis should always be guarded in proportion to the

severity of the symptoms.
Treatment.—The treatment of acute spinal meningitis should \>e most

actively antiphlogistic. Free venesection, general or local
;

free purgation by
means of calomel, followed by the rapid induction of ptyalisra by mercurial

inunction
;
the use of very active counter-irritation over the back,

—these meas-

ures find their justification in the seriousness of the local disease, and in the fact
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that inflammations of serous membranes are much more readily influenced by
such treatment than are parenchymatous inflammations. Absolute quiet and

rest should be enjoined. The food at first should be liquid, non-stimulating,

and moderately nutritive, but afterward should be both nutritive and stimula-

ting; and during convalescence the most absolute care must be enjoined to pro-

tect from any chilling of the surface or any fatigue of the nervous or muscular

system.

Chronic Spinal Meningitis.

Definition.—A chronic inflammation of the spinal membranes.

Chronic spinal meningitis may occur as a local or as a widespread disorder.

The most important local form is that originally described by Charcot, and

commonly known as cervical pachymeningitis, an affection in which the mem-
branes of the cervical spinal cord are found after death enormously thickened,

compressing the cord and involving the nerve-roots.' Two stages of the dis-

ease are recognized : first, that of irritation
; second, that of paralysis ;

but it

must be remembered that the separation of these two stages is in fact artificial.

Pain in the back of the neck, extending into the head and along the arms, asso-

ciated with stiffness and muscular weakness of the parts and increased by move-

ment, constitutes the chief symptom of the first stage. Vesicular or other

trophic skin lesions due to inflammation of the nerve-roots are often present.

The second or paralytic jDeriod is characterized by loss of muscular power, with

muscular atrophy especially affecting the domain of the ulnar and median

nerves, and followed by contractures which extend the hand and the forearm

and flex the fingers into a claw-like position. The disease may finally ascend

upward and downward, and give rise to widespread symptoms of chronic men-

ingitis. Cervical pachymeningitis is probably, in a majority of cases, specific,

and certainlj- should always be treated with mercury and the iodides until their

lack of efficiency is demonstrated. Very severe repeated counter-irritation is

also indicated. In the advanced disease, when the nerve-elements have suffered

great change, no treatment is of avail.

Generalized chronic spinal meningitis is exceedingly rare, save as the out-

come of syphilis, traumatism, or alcoholism. It is to be recognized by the

slowness of its course and the existence of symptoms similar to those of acute

meningitis, due to implication of the nerve-roots. Pain in the back and limbs,

increased by active or passive movements
; hyperaesthesia, perhaps associated

with spots of anaesthesia
; heightening of the reflexes, or in advanced stages

loss of the reflexes
;
muscular contractions, followed by loss of power and

wasting of the muscles,
—these are the most important of the positive

symptoms.
Treatment.—The treatment of chronic spinal meningitis should consist

in the long-continued use of counter-irritants
;

in the administration of the

mercurials and iodides
;
in absolute rest, associated with access to the open

' Chronic spinal pachymeningitis and chronic spinal leptomeningitis cannot be separated from

one another, either clinically or anatomically.
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air
;
and in the maintenance of health by all hygienic means. In all forms

of meningitis opiates, antipyrin, and other analgesic remedies are to be used

for the relief of pain.

Concussion op the Spinal Cord.

The spinal cord is liable to have its functions temporarily suspended by
mechanical violence, being in this respect entirely similar to the brain. This

sudden arrest of function may pass oif in from a few minutes to a few hours,

and leave behind it no trace of its former presence, or, if it has been accom-

panied by structural alterations, may be the starting-point for various chronic

inflammations of the cord itself or of its membranes. The most absolute rest

should of course be enjoined at the time and for some days subsequent to the

injury, but there is no specific medicinal treatment. The term concussion of

the spine is used by many authors as the name for the state which frequently

follows injuries to the back—a condition which will be found treated of in a

later section of this book under the heading of the '* Remote Effects of

Traumatism to the Nervous System."

'ts

Anemia of the Spinal Cord.

Changes in functional activity are always associated with corresponding

changes in the blood-supply of the organ, but the changed activity is com-

monly the cause of the changed vascularity, not the changed vascularity the

cause of the changed activity. Nevertheless, the relations between function

and local circulation have created a marked tendency in the professional mind

to attribute all irregular, not readily explained functional disturbances to sup-

posititious alterations of the local circulation. As an example of this may be

cited the hysteroidal disease which is frequently spoken of as spinal anosmia,

although there is not any proof that the alleged spinal anaemia exists, or that

an existing anaemia would be capable of producing the symptoms present in

the disease. It is a known physiological fact that excessive general haemor-

rhage will occasionally produce partial paraplegia, which is recovered from

when the blood-loss is made up ; also, that partial paraplegia sometimes imme-

diately follows excessive purgation ;
and a natural explanation of such para-

plegias seems to be lack of food-supply for the motor-centres of the spinal cord.

In profound anaemia slight tingling and numbness, with partial loss of muscu-

lar power in the legs and arms, is sometimes seen, but if during an anaemia a

paralysis becomes complete, it is probably always hysterical or due to oi^nic

change.

The loss of functional activity of the spinal cord which follows haemorrhage
is to be treated by rest in bed, as free a diet as the digestive organs will assimi-

late, and the exhibition of iron, strychnine, and bitter tonics.

Hypbr-emia op the Spinal Cord.

The plexus of veins which surround the spinal cord is so large that it is

probably possible for the function of the cord to be interfered with by an
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excess of blood in the extra-spinal venous circulation. In addition to this,

analogy points out that the spinal cord must, like every other organ, be liable

to acute hyperemia with disturbance of function. There does not seem, how-

ever, at present to be any way of positively recognizing during life the con-

dition of the circulation in the cord. It is probable that many of the symp-
toms of the condition known as neurasthenia are really the outcomes of passive

congestion, and it is entirely possible that cases reported as instances of ascend-

ing paralysis have been really cases of congestion of the cord, I have certainly

seen death under such circumstances, and found at the autopsy absolute fulness

of the vessels with serous exudation. Again, I have seen cases in which there

were rapidly developed, either without apparent cause or after excessive exer-

tion with exposure, numbness, with marked loss of power in the limbs, with

lessening of reflex activity, but without the symptoms going on to complete

paralysis of motion or reflexes. That excessive functional activity and its

consonant excessive congestion may result in pathological change is shown by
those cases in which excessive coitus has been immediately followed by haemor-

rhage into the cord
;
and probably in sexual exhaustion local weakness of the

blood-vessels in the lumbar cord due^o their frequent distension during the

excessive coition is an influential factor.

In cases in which the symptoms point toward congestion of the spinal cord,

if the patient be robust, it may be necessary to draw blood from the arm. In

other cases wet and dry cupping along the vertebral column may be of value.

As no evil results can come in these cases from moderate loss of blood, it is

better for the physician to err on the side of too free bloodletting. This blood-

letting, however, is only to be practised in the first few hours of the attack.

Later, absolute rest on the side, not on the back, should be prescribed, and

ergot should be given in large doses, the extract being preferred, as being the

least apt of all the preparations to produce gastric disturbance. Ten grains

of it may be administered every two hours, the dose after several days being
reduced. In the very beginning of an attack hypodermic injections of the

extract of ergot may be advantageously given, so as to make the first

impression as rapidly as possible.

Spinal Apoplexy.

Definition.—Haemorrhage into the spinal cord, not occurring as secondary
to inflammatory or blood diseases, producing motor and sensory paralysis

below the point of lesion.

Synonyms.—Hsematomyelia ; Intraspinal haemorrhage.

Etiology.—Haemorrhage into the spinal cord is not rarely found after

death from tetanus, strychnic convulsions, and diseases or accidents which

have produced rapid asphyxia. Such haemorrhages are mere accidents of the

case, and are spoken of as accessory. They are usually not to be recognized

during life. Local inflammations, tumors, or other organic diseases of the

intravertebral contents may give rise to spinal haemorrhages which are spoken
of as secondary. The name of "spinal apoplexy" should be reserved for
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cases in which the haemorrhage is acute in its attacks, sufficient in its amount

to produce distinct symptoms, and not preceded by obvious organic disease,

altliough, as in the case of cerebral apoplexy, the haemorrhage is in a certain

sense secondary, being probably always the result of previous disease of the

coats of the blood-vessels.

The symptoms of hsematomyelia develop with great suddenness, and may
be attended with a primary brief loss of consciousness. Sometimes the sub-

ject falls at once, but a sharp, pricking pain is often first felt in one or both

extremities, followed immediately or in the course of five or ten minutes by
loss of power, which becomes complete in a very brief period. This loss of

power is associated with disturbance of sensation, and usually the anaesthesia

becomes complete almost as rapidly as the palsy. The motor paralysis at

once occupies its whole territory, and does not extend upward. Pain in the

extremities is very rarely at all violent, and never constant, though aching at

the seat of haemorrhage may be decided. The muscles are relaxed, with their

electro-contractility undisturbed. The bladder and rectum become at once

implicated. The knee-jerk and the cutaneous reflexes are at first not dis-

turbed or, it may be, are a little increased.

There are cases on record in which the first symptoms have been confined

to one foot, and in which several days have elapsed before the complete

paralysis of the other foot. The clot, under these circumstances, must have

been so exceedingly minute as not to involve by direct pressure, but only by

secondary inflammation, the whole structure of the spinal cord. At first the

extremities are free from vaso-motor disturbances, but subsequently the vaso-

motor tone is often completely lost and the limbs become congested and

cold.

Spinal apoplexy is apt to be followed by myelitic degeneration of the cord,

under which circumstances the reflexes are extinguished and trophic changes

rapidly develop, so that muscular atrophy, loss of electro-contractility, and

decubitus are common symptoms to be seen a few days afl:er a spinal

haemorrhage.

The prognosis in spinal apoplexy is absolutely grave, and no treatment

is of distinct value. After the first hours great care should be taken to

prevent the development of bedsores.

Spinal Embolism and Thrombosis.

Embolic and thrombotic arrests of circulation probably do occor in the

spinal cord, but except as complications of specific or inflammatory disorders

are among the rarest of clinical phenomena. Thrombosis would probably

produce symptoms similar to those caused by haemorrhage into the cord, but

its diagnosis during life is imjwssible. The sudden occurrence in a case of

valvular heart disease of paraplegia, followed by symptoms of softening and

destruction of the cord (such as complete paralysis of motion and sensation,

bedsores, and other trophic changes, paralysis of bladder and intestines),

would justify the diagnosis of embolism.
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White Softening of the Spinal Cord.

Arrest of circulation in the spinal cord must produce a true necrobiotic

softening, in which the nerve-tissue would break down with hypersemia and

discoloration. White softening of the spinal cord does occur, and is thought

to be commonly if not invariably the result of a myelitis. It is, however,

somewhat difficult to perceive how white softening can represent a stage of

inflammation, though it is very conceivable that it may be caused by inflam-

matory products or inflammatory tissue-changes interfering with the circula-

tion in neighboring territory. Be this as it may, the explanation of Dr. C. L.

Dana,^ supported in one case at least by microscopic examination, that wide-

spread degeneration of blood-vessel walls by interfering with blood-supply

causes spinal white softening, has much of plausibility. The symptoms in a

case of such softening would be simply those of progressive paralysis of all

the spinal functions, without evidences of spinal irritation, and without fever

or other constitutional disturbance save exhaustion.

Spinal Abscess.

Abscess of the .spinal cord, excluding the minute focal collections of debris

sometimes occurring in myelitis, probably exiists only as the result of a septic

meningitis or meningo-myelitis. Even in this form it is of great rarity, but

may be suspected when rapid and severe .spinal .symptoms develop during a

septicaemia.

The prognosis is of the gravest character, and there is no known treat-

ment capable of at all modifying the course of the disease.

Spinal Tumors.

Non-raalignant tumors of the spinal cord are only to be diagnosed by the

symptoms which they produce through pressure upon the spinal cord and the

nerve-roots. This pressure may be so extreme that the cord is reduced to a

flattened band, and in many cases in which there is no great encroachment

upon the .spinal canal the transverse meylitis which is set up completely cuts

ofl^ the function of the cord. The symptoms vary according to the size of the

tumor, its position, its rapidity of growth, and its tendency to inflame nerve-

roots and spinal tissue. These symptoms can best be studied as
"
cord-symp-

toms " and "
root-symptoms."

The cord-symptoms are sharply limited—loss of motion and sensation, with

heightening of the reflexes, and without trophic changes. If the tumor be of

very slight growth, one side of the spinal cord may be pres.sed down so as to

lose its functional power much earlier than the other part ; indeed, one function

of one-half of the cord may be primarily affected. In this way a sensory or

motor paralysis or a sensory and motor monoplegia may result from a tumor.

The root-symptoms are most serious in those cases in which the growth has

a tendency to set up inflammatory changes in the nerve-roots. Hence they are

much more severe in cancerous than in other spinal tumors
; indeed, the con-

* Joum. Nen: and Mental Diseases, Sept., 1890.
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dition known as spinal anaesthesia dolorosa is almost characteristic of cancer.

The root-symptoms consist ciiiefly of sensor}-^ disturbance, loss of power, con-

tractures and atrophy of the muscles, with change of the electro-muscular

contractility.

The pain caused by a tumor may be slight or may be atrocious. It varies

in character : sometimes it is constant, usually it is more or less paroxysmal ;

a steady, heavy localized ache deep in the back usually indicates involvement

of vertebrae, the nerve-root pains being burning, lancinating, tearing, or

" claw-like." Usually the pain follows the course of the nerves, shooting out

to their utmost distribution and girdling the body in an agony. Unless the

growth be so low down as to affect the cauda equina or be high up in the

neck, the pains are felt chiefly, if not exclusively, in the trunk. When the

changes in the nerve-roots have progressed far enough, complete anaesthesia

may develop and yet the pain be in no way abated—ancesthesia dolorosa.

Diagnosis.—The diagnosis of compression of the spinal cord by a tumor

rests upon the consentaneous development of sensory and motor paralysis,

without trophic changes or loss of reflexes, and the abrupt limitation of this

paralysis by a narrow zone of partial palsy. In other words, the connection

between the cord and the brain is severed, and an abrupt line of motor and

sensory paralysis marks the seat of the separation of conduction. Trophic

changes can only occur in such a case as the result of a secondary lesion of the

cord. The distinction between a tumor and the development of a transverse

myelitis by spinal caries is to be made out by noting the slowne&s of develop-

ment of the tumor and the lack of tenderness upon direct or indirect pressure

upon the vertebrae. If the growth be very small and only slightly affect the

cord, the diagnosis must be one of inference. Transverse myelitis does not

produce a pain compared to that caused by an extending spinal tumor, but the

cause of a transverse myelitis may often set up inflammation in the sensory

nerve-roots, with its consequence
—atrocious pain.

There is no known medicinal treatment for a non-specific spinal tumor.

Acute Ascending Paralysis.

Definition.—An acute disease, of uncertain pathology, characterized by the

rapid spreading of a motor paralysis, commencing in the lower extremities,

and in a very short time involving the whole muscular system ;
without

trophic disturbance or alteration of the electro-excitability of the muscles, and

with only minor sensory disturbances.

SYXONY>r.—Tjandry's paralysis.

Etiology.—The causes of acute ascending paralysis are at present very

obscure, unless, as seems probable, the disease is due to a micro-organism. The
victims are usually persons in middle life, males more commonly than females.

In some cases the attack has followed excessive exposure ;
still more frequently

it has come on after one of the infectious diseases. A number of cases are

reported in literature resembling acute ascending paralysis in which syphilis

has been assigned as the cause, and in some of which recovery has lx?en reached
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by antisyphilitic treatment. These cases are, however, probably not instances

of ascending paralysis, but of syphilitic myelitis or neuritis.

Symptomatology.—The first manifestation of an attack of Landry's dis-

ease is a sensation of numbness and weight in the feet, followed in the course

of a few hours by a distinct loss of }x>wer. Sometimes this numbness is pre-

ceded by malaise, with parsesthesiae for one or two days ;
in other cases it appears

during apparently full health. The numbness rapidly mounts, whilst the loss

of power in the legs becomes more and more perceptible, so that within a few

hours, or at most a day, the power of standing is almost or altogether lost.

Rapidly the symptoms continue to increase, the trunkal muscles becoming in-

volved one after another, dyspnoea from paralysis of the diaphragm and respir-

atory muscles coming on, motion failing in the upper extremities, deglutition

becoming difficult or impossible, the voice growing feeble and almost inarticu-

late or being in some cases entirely suppressed, and the patient dying, it may
be, within two or three days from respiratory paralysis.

All of the muscles of the bcxly and the extremities are thus paralyzed in

this disease
; but, probably because death usually occurs before the centres high

up in the medulla or pons are reached^ by the ascending lesion, it is very rare

for the muscles of the eyes to be affected, though strabismus and diplopia have

been recorded. The brain-functions are not interfered with, intelligence and

consciousness being preserved until the last. The sensory symptoms are always

slight. There is no severe pain, only formication, numbness, and weariness.

There may be a little blunting of the surface, so that a prick of a pin is not

felt as readily as normal, but any pressure or distinct contact is recognized.

In some cases sensation is somewhat delayed. The sphincters are usually not

affected, there being no difficulty of urination or defecation, but the general

rule in this respect is sometimes departed from late in the disease. The reflexes

suffer with the motor paralysis, the knee-jerk being lost very early in the attack,

whilst the cutaneous reflexes, although they may first escaj)e, soon become im-

paired. In most of the recorded cases there has been no elevation of tempera-

ture, yet it may be that a slight initial rise has been in these instances over-

looked, and in a few cases which have appeared to be true Landry's paralysis

distinct elevation of temperature has been noted. Certainly, however, absence

of marked fever is characteristic of the disease, and when there is pronounced
febrile reaction the diagnosis must always be considered doubtful.

The muscles preserve intact until the last their normal electro-contractility,

and never suffer any decrease in their bulk, whilst the complete freedom from

decubitus or other evidences of trophic disturbance shows how completely the

trophic centres escape. Since enlargement of the spleen was first noted by

Westphal it has been found in a number of cases, and it is probably a constant

symptom. Less constant, but probably present in the majority of cases, is

enlargement of the lymphatic glands.

Some cases have been reported in which the course of the disease has not

been ascending
—in which, indeed, the medulla has been the first part of the

cord to be attacked, so that speech, deglutition, and respiration have been pri-
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marily affected. In the present uncertainty as to the real nature of ascending

paralysis it seems doubtful, however, whether these cases should not be con-

sidered as instances of acute bulbar myelitis or of some other disease distinct

from Landry's paralysis.

Acute ascending paralysis usually runs a rapid course, terminating in death

in from forty-eight hours to a week. It is not, however, always fatal, and

cases are reported in which several weeks have elapsed before an alleged Landry's

paralysis has reached its maximum. The recovery may be brought alwut in

two ways : sometimes the ascending lesion seems to stop at a point below the

respiratory centres
;
in other cases the paralysis fails to be complete, and perhaps

after the most alarming respiratory failure power is slowly regained. Occasion-

ally recovery is rapid ; usually, however, it is brought about by a slow reversal

of the original course of the disease, the muscles first paralyzed being the last

to recover function. The recovery may be complete, but literature contains

numerous instances in which after a supposed Landry's paralysis chronic spinal

lesion with trophic or spastic symptoms have gradually developed.

Pathology.—Various lesions, especially focal myelitic changes, slight men-

ingitis, and alterations in the peripheral nerves, have been described as found

in cases of Landry's paralysis. It seems certain, however, that these changes

have been accidental and do not belong to the disease, since the concomitant

results obtained by various highly skilful observers definitely prove that a

typical ascending paralysis (with slight disturbances of sensibility, with immu-

nity of the sphincters, without disturbances of the muscular contractility) may
result in death, without producing either in the central nervous system or in

the peripheral nerve-trunks any anatomical alterations that can be recognized

by our present methods. It is true that sometimes, when no alteration of the

spinal cord can be determined by means of the microscope, the existence of

excessive venous congestion and increase in the cerebro-spinal liquid surest
that the pathology of the disease is an acute congestion of the spinal cord, but

cases are not rare in which no such congestion can be made out.

Under these circumstances two theories of the disease naturally suggest

themselves : first, that the lesion is an inflammatory congestion which leaves

no trace detectable by our present method of investigation on account of the

short time which elapses between the commencement of the disease and death ;

second, that Landry's paralysis is due to a toxsemia. The first of these theories

is not plausible; the second seems probable. This probability is increased by
the recent discoveries of the enlargement of the spleen and lymphatic glands,

which further suggests that the affection belongs to the infectious diseases and

is due to the presence of micro-organisms. In corroboration of this Baumgarten
and Curschmann claim that they have found bacteria in the enlarged glands,

but Westphal, Kahler and Pick, and others have looked for them in these

places without success. Centanni' found in a typical case of Landry's paralysis

a peculiar bacillus, which existed in moderate numbers in the spinal cord, but

in great numbers in the perii>hend nerves, where it formed colonies which had
»

Zieglei's Beitrage, 1890.
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resulted in structural alterations of the nerve-fibres, not of the nature of neu-

ritis, but of a neuromyoosis. This discovery of Centanni has been confirmed

by Eisenlohr, who in two cases found a widespread
—

partially interstitial, par-

tially parenchymatous
—alteration of the peripheral nerves extending to the

extreme end-filaments of the nerves, caused by the presence of various forms

of micrococci
;
which micrococci also existed to some extent in the spinal cord,

where they appeared to have set up an acute myelitic process.

If Landry's paralysis be a bacterial disease, analogy indicates that atypical

aberrant cases will occur, and that in prolonged or even in very rapid cases the

changes in the spinal cord may go beyond those ordinarily produced, since it is

well recognized that the symptoms and the extent of the characteristic local

lesions vary greatly in different cases of an infectious disease. May it not be

that some of the cases of alleged myelitis have been instances of Landry's

paralysis?

Diagnosis.—The combination of rapidly ascending paralysis with little

disturbance of sensibility and loss of the reflexes, but without paralysis of the

sphinctei-s, trophic changes, or alterations of electro-muscular contractility,

makes the recognition of Landry's parialysis usually easy. The enlargement
of the spleen and lymphatic glands should always be looked for, and if neither

exist, with our present knowledge the true nature of the disease must be con-

sidered doubtful. It seems probable that several poisons may induce similar

spinal symptoms, and there is much plausibility in the supposition that those

cases of Landry's paralysis that follow severe exposure may be of rheumatic

origin. Evidently no enlargement of the spleen would be present in a rheu-

matic case, if such case really could exist.

In any individual case irregularity of the mode of attack should raise a

suspicion ;
and if high fever, pain, exaggerated reflexes, or trophic changes

develop, the. attack must be considered to be one of organic disease, probably
a central myelitis or a neuritis. In a peripheral neuritis there would probably
be pain, and certainly tenderness, over the nerve-trunks, without enlargement
of the spleen or lymphatics.

Prognosis.—The prognosis in Landry's paralysis is always very grave,
but cessation of ascent or failure of the palsy to become complete would

in any case give hope of arrest.

Treatment.—There is no known specific treatment. Absolute rest, with

careful feeding, should be strictly carried out, and any symptom that may arise

be met. I am not aware that the effect of early venesection has been carefully

studied, but with the present probabilities of the bacterial nature of the dis-

ease local or general bloodletting, and even severe spinal counter-irritation,

seem scarcely indicated. The free hypwlermic use of extract of ergot for the

purpose of diminishing spinal congestion may be justified. When there is

any suspicion of rheumatic origin the salicylates should be administered with

great freedom.
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Acute Myelitis.

Definition,—An acute inflammatory affection, involving the whole thickness

of a shorter or longer portion of the cord, characterized by paralysis of motion

and of sensation, with trophic changes.

Etiology.—Acute myelitis occurs most frequently between the age of

puberty and the fortieth year of life, and more often in men than in women.

It may have its origin in traumatism, in compression of the spinal cord, and

especially in the implication of the cord in the growth of thin inflamed tissue

producing tiie pressure. It is asserted by authors to be sometimes due to

excessive sexual excesses, especially unnatural coitus, and sometimes to be the

outcome of excessive bodily exertion. A much more potential and jwsitive

cause of the disease is exposure, especially of the overheated body. Thorough

wetting, sleeping on the snow or damp earth, etc. have in numerous instances

been immediately followed by an acute myelitis. In winter campaigns it has

been especially abundant, probably induced by the conjoint effects of violent

emotional and physical excitement, with over-exertion and extraordinary

exposure.

Acute myelitis has been noted as a complication of various acute exanthe-

mata, diathetic and septic diseases, and it is said to occur with great frequency
and severity among syphilitic patients, though the etiological value of syphilis

is very questionable.

Pathology.—The macroscopic changes produced in the spinal cord by

myelitis consist of alterations in color and consistency. Even whilst still in

its membranes the cord feels to the fingers much softer than normal, or even

fluid-like, and in extreme cases, when the meninges are opened, the whole

inner mass escapes as a pultaceous fluid. If sufficient firmness remain,

so that a section can be made, the surface of the section will be reddish,

yellowish, or brownish, and seemingly structureless, no distinction existing

between the gray and the white matter.

The situation and longitudinal extent of the lesion varies indefinitely, but

the dorsal cord is especially prone to suffer. The transverse position of the

softening also varies. In severe cases the whole thickness may be completely

disorganized, but the gray matter is most universally and overwhelmingly
attacked

;
hence the term central myelitis. Very oflen, instead of a single

considerable territory being softened, foci are scattei*ed through the cord

{insular and disseminated myelitis). The variations in color chiefly depend

upon the amount of blood in the part ; ruptures and necroses of capillaries,

and even larger blood-vessels, are inevitable, and hence occurs the exudation

of altered blood, giving brownish or reddish tints, and also not infrequently
the formation of small blood-clots {hcem&t^hagic myelitis). The line between

sound and diseased tissue is never abrupt, each focal change being surrounded

by a zone of diseased tissue shading off into the normal cord. When life is

prolonged and the acute disease merges into a chronic a>ndition, the cellular or

neurogliar tissue around the foci of inflammation undei'goes a hyperplasia which
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results in a pronounced sclerosis, and the focal debris becomes surrounded by
a dense tissue, or in extreme cases the debris is finally absorbed and the

sclerosed tissue more and more condensed until a thick-walled cyst remains.

Under the microscope all the nerve-elements are seen to have changed.

The multipolar cells of the gray matter at times show multiplication of their

nuclei : more commonly they are bloated, with their process broken, shrunken,

irregularly enlarged, or in some way showing marked change of form. The

cells become coarsely granular, or, losing all structure, are glass-like in their

transparency. Vacuoles—i. e. spherical, transparent, seemingly empty, bub-

ble-like spaces
—C!an be seen in many of the cells. Whether they are present

during life or are the results of post-mortem change seems uncertain. In all

affected parts the nerve-filaments are found altered, swollen, almost broken up
into strings of beads, the axis-cylinder being especially prone to increase in

size when the structural alteration has gone into complete softening.

The nerve-elements are all more or less completely destroyed. There are

left glistening, structureless remains of nerve-cells, bits of axis-cylinders or

fatty degenerated sheaths, or altered nerve-filaments mixed with drops and

masses of myeline, large granule-cells,^ltered blood-corpuscles, pigment-gran-

ules, and a mass of minute granules of unrecognizable origin. The walls of

the blood-vessels are thickened, highly nucleated, and often filled with fatty

granules, whilst the connective-tissue framework, if it remain, is swollen and

softened by new cells and fatty changes.

Tlie condition of the cord sometimes spoken of as gray myelitis represents

an attempt at recovery, in which the escaped myelin and other results of dis-

integration have been absorbed, whilst the connective tissue has been increased

and hardened into the beginning of a sclerosis. As already s.tated, this

attempted reparation may result in the formation of a cyst or of a cicatrix,

but the nerve-filaments have no power to undergo repair, so that restoration

of function is impossible.

The process whose anatomical results have just been described is believed

by the great mass of pathologists to be an inflammation, and in accordance

with this view three stages are described : fii'st, the stage of hypersemia and

commencing exudation (i^cd softening) ; second, the stage of fatty degeneration

and resorption {yellow softening) ; third, the terminal stage (formation of cica-

trices or cysts, sclerosis, etc.).

The fact, however, that true suppuration probably never occurs in pure

myelitis, but is only found when the meninges are involved, and the great

rarity of post-mortems during the stage of simple hypersemia, have led some

writers to deny that myelitis is in truth really an inflammation
; indeed,

Spitzka affirms that, although authorities describe as anatomical alterations in

the first stage capillary congestion and infiltration of the vascular area, the

adventitia, and the neuroglia with granule-cells, yet he has never been able to

find in literature a recorded case in which these things have actually been

seen.

Symptomatology.—The course and symptoms of acute myelitis vary so

Vol. I.—48
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much within certain limits that it seems best to analyze them before speaking
of the course of the disease.

In severe, rapid (sases of myelitis the fever develops very' early, and may
throughout remain persistently high. Sometimes the febrile reaction occurs

in paroxysms, and an excessive rise of temperature just before death is not

uncommon. The fever may, however, even in fatal cases of myelitis, l)e

entirely absent, and very commonly the temperature does not rise above 101° F.,

whilst a primary fever often disappears during the attack. The fever of the

myelitis itself must be distinguished from the fever which in the later stages

is not rarely produced by septic absorption from sloughing bedsores.

The spinal symptoms are those of irritation and those of paralysis. The

symptoms of irritation, both motor and sensory, usually appear early in the

attack, and are more or less completely lost within a short time, in some cases

to reappear when partial convalescence develops. Twitching of the muscles,

tonic or clonic contractures, and exaggeration of the reflexes may be present ;

in some cases any movement of the limbs produces violent, irregular muscular

contractions. The symptoms of sensory irritation may be mild or severe.

Tingling, numbness, violent formication, shooting pains, excessive distress

during micturition and defecation, have been frequently noted, and even after

a complete abolition of sensibility an agonizing ansesthesia dolorosa may
remain. Sometimes the pain amounts to an intense agony

—a burning girdle

of molten iron, a thrusting of superheated needles through the limbs, a drag-

ging or tearing of muscles from the flesh, etc. Pain in the back, with exces-

sive sensitiveness over the spinous processes, especially to hot or cold appli-

cations, is not rare. True hypersesthesia is not common, but very early in an

attack a peculiar, diffiised, painful vibrating sensation may occur when the

part is touched (the dyscesthesia of Charcot). True sexual excitement is never

present in myelitis, but painful priapism is not rare during the stage of irrita-

tion, and may last into the paralytic stage.

The symptoms of irritation usually very rapidly disappear, more or less

completely, in those of paralysis, the motor paralysis becoming complete, the

muscles being flaccid, and the limbs lying as though dead. The form of the

palsy is usually paraplegic, but it follows the seat of the lesion and may be-

come universal. The paralysis is accompanied with loss of the reflexes, the

knee-jerk and the cutaneous reflexes disappearing entirely. In some cases in

the lower part of the body the paralysis is complete and the reflexes absent,

whilst higher up exaggeration of the reflexes shows that the stage of irritation

is not yet past. The sphincters are almost always involved, and retention or

incontinence of urine is oftx?n an early symptom.
The loss of sensation is complete, involving all forms of sensibility.

Probably as the result of the involvement of nerve-centres presiding over

secretion, the excretions rapidly lx?oome abnormal. Thus, even in two days

the urine may become highly alkaline, bloody, muco-purnlent, and loaded

with the crystals of triple phosphates, whilst the perspiration is excjessive,

irregular, and altered in quality.
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Vaso-motor palsy occasionally shows itself at first in a temporary rise of

the temperature of the paralyzed limbs, but usually the extremities are cold

and may be swollen by a diffuse oedematous exudation.

Muscular atrophy, with loss of faradic irritability and the development
of the reactions of degeneration, appears very early. The trophic bedsore,

decubitus acidus, which in severe cases may be unavoidable, usually attacks

the sacro-gluteal region, but occasionally appears in the heels or other portions

of the body. The first warning consists of one or several dark-red or violet

erythematous patches, variable in extent and irregular in shape. Within

twenty-four or forty-eight hours reddish or brownish vesicles or bullae form in

the central portions of the erythema. In rare cases, under careful manage-

ment, the blebs wither and disappear without further symptoms ; usually, how-

ever, the elevated epidermis is torn or drops off, leaving a bright-red surface

with bluish or violet points or patches, and with swelling and sanguinolent

infiltration of the surrounding tissue. Quickly the reddish surface becomes

blackened, and a slough of variable extent forms. The whole buttock may
thus melt down in the course of a few hours. Sometimes the process is

arrested and the slough sejiarates, but oftener the process continues, and, unless

the patient die too quickly, the deeper muscles, with the nerve-trunks and

arterial branches, are laid bare, and finally the bones themselves appear.

Distinct disturbance of vision is not common in acute myelitis, but con-

traction of the field of vision, amblyopia, or amaurosis due to optic neuritis

have been noted, and in some cases the disturbance of vision has preceded the

outbreak of more ordinary symptoms.
Acute myelitis varies indefinitely in the rapidity of its course, but three

types may be recognized : the explosive, the acute, and the subacute, it being
understood that in nature these grade one into the other.

The foudroyant or the explosive myelitis (myelitis centralis) commences

abruptly, with disturbance of sensation, followed in a few minutes or hours by

complete anaesthesia, motor paralysis, trophic changes, and abolition of reflexes.

It is usually associated with more or less intense fever, delirium, coma, or con-

vulsions. This central myelitis is often associated with haemorrhage into the

cord {hcematomyelitis), when the paralysis becomes complete in a few minutes.

In these cases death may occur without violent constitutional symptoms.
The acute myelitis runs a very rapid course, with or without fever, the par-

alysis becoming complete in from one to two weeks. Disturbances of the

cerebration are not a necessary symptom of acute myelitis, but usually in

rapid cases fever, headache, and delirium are present.

The subacute myelitis is that in which several weeks are required for the

full development of the paralysis or in which the paralysis never becomes

absolutely complete.

The explosive myelitis very frequently ends in death from paralytic asphyxia
in a very few days, or septic absorption from decomposing urine and from

sloughing bedsores brings about the fatal termination in two or three weeks.

Acute myelitis usually ends in death from septic fever and exhaustion in a
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few weeks or months, or occasionally may terminate in an imperfect recovery.

Subacute myelitis may end in death, but very commonly passes into a con-

dition of chronic myelitis, in which mild trophic symptoms and partial para-

plegia may exist for years ;
or it may end in an imperfect recovery with

atrophies and paralysis in groups of muscles. In very mild cases recovery

may occur after a prolonged convalescence.

Diagnosis.—The difficulties which hang about the diagnosis of myelitis are

best discussed by considering the different forms separately. The only diseases

with which an explosive myelitis can be confounded are Landry's paralysis and

hsemorrhage into the spinal cord. The myelitis, however, is usually distin-

guished by the existence of decided fever
; by the pronounced disturbance of

sensation
; by the early paralysis of the bladder, and especially by the early

coming on of muscular atrophy, with the reactions of degeneration ;
and by

the diffuse oedema, the sloughing bedsores, and other trophic alterations.

Hsemorrhagic myelitis so closely resembles haematomyelia that no less an

authority than Spitzka denies the existence of the latter condition
;
and when

headache, fatal delirium, and other constitutional symptoms are absent, it may
not be possible at first to make out the myelitis, which must, however, soon be

revealed by the occurrence of trophic changes.

Acute myelitis may be confounded with certain forms of poliomyelitis, but

the latter lack the pains and the superficial trophic changes in the skin which

occur in myelitis. From a peripheral neuritis the myelitis is to be distinguished

by the intensity of its paralytic phenomena, by the rapidity of the development
of the muscular atrophy and other trophic changes, and by the absence of ten-

derness over the nerve-trunks.

In subacute myelitis the trophic changes often occur slowly or are altogether

absent. Such a case, however, lacks the nerve-trunk tenderness and the exces-

sive pain of peripheral neuritis.

Treatment.—The treatment usually advised in acute myelitis is founded

upon the theory that the lesion is inflammatory and capable of arrest by anti-

phlogistic measures. Under this view of the case, if the patient be seen in the

onset the most active antiphlogistic treatment is justifiable. If it be possible

to arrest so serious a local inflammation, the fear of producing a general exhaus-

tion should have little consideration. Unfortunately, however, there seems to

be no weighty clinical evidence that the most severe venesection, use of cold, or

other antiphlogistic measures, have distinct influence upon the disease. Never-

theless, if the general constitutional condition be good, blood may be drawn

from the arm, and active local bloodletting, by means of leeches or dry cups, is

usually advocated by authorities. Ergot is commonly employed for the pur-

pose of diminishing congestion, and, although our knowledge of the actual

value of the drug is imperfect, its harmlessness and the possibility of useful-

ness warrant its free administration. It may be given in the beginning hypo-

dermicjilly in the form of the extract, and afterward the extract may bo

administered in doses of ten to fifteen grains every three hours, until disturb-
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ance of the stomach, ergotic coldness of the surface, or the continuing progress

of the disease indicates its withdrawal.

The production of diaphoresis by the use of the hot bath or hot pack is

especially recommended by Erb in cases in which the premonitory signs of

myelitis make their appearance after exposure to cold, etc.
;
but I cannot

believe that these measures really avail anything, though they may in various

cases have relieved rheumatic pains and general muscular soreness following

exposure, which had been supposed to be precursors of myelitis. During an

attack the warm bath, however, does appear to be grateful to patients and to

render them more comfortable, and should always be tried. In employing it

absolute precautions must be taken that the patient himself make no effort

whatever, a sufficient staff of nurses to readily lift him being provided. The

temperature of the bath should be in the beginning 90°, to be increased later

if it be found advisable. The duration of the bath should at first be about ten

minutes, but it should be rapidly increased almost indefinitely, according as it

is found to agree with the individual case. The bath may be given once, twice,

or three times in the twenty-four hours as seems wnsest.

The free use of mercurials has beenHargely advocated, usually on theoretic

grounds. Certainly, grave doubts surround the advisability of mercurial-

ization, and if ptyalism be produced at all it should be done with great caution.

There is not the slightest reason for supposing that belladonna, derivation to

the intestines, or the production of diuresis by means of the ingestion of large

quantities of alkaline waters, as recommended by Erb, are of any service what-

ever. Of course if excretion fails from want of nerve-influence, care should be

exercised to see that the emunctories are kept active. Strychnine has been

recommended by high authorities, whilst other practitioners (myself among

them) have found it to do injury. If the generally held views concerning the

nature of the disease and the action of strychnine be correct, injury rather than

good is to be expected from its use.

A question which always requires very careful consideration is as to the

use of local applications to the spine. The application to the spine of ice con-

tained in a long thin rubber bag possibly may be of service, and probably is

not injurious. Counter-irritation by means of the actual cautery or the blister

has been largely practised, and finds much commendation by some writers.

The grave danger, however, of precipitating ulcers and widespread gangrene
attends the use of remedies of this class, and certainly no counter-irritants

should be applied to the skin which is already distinctly anaesthetic or to a

part which may be exposed to continuous pressure. Spitzka, on theoretic

grounds, believes that counter-irritation applied to the lower legs and feet is

of much more service than are the same measures applied to the back. The

use of the galvanic current, as occasionally practised, seems to be an outcome

of a childish credulity.

From what has been already said it will be seen that the value of drugs in

myelitis, save only for the relief of symptoms, must be at present considered

problematic.
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The nursing during acute spinal inflammation is of the utmost importance.

So soon as there is any reason to suspect the commencing of a myelitis

absolute rest in bed should be prescribed, and, so far as possible, the patient

shoidd be prevented from moving a single muscle of the body, the feeding,

the making of the personal toilet, etc. all being done by an attendant. This

absolute abstinence from muscular movement applies not only to the pre-

cursory stage, but is even more important when the symptoms of convalescence

are developing. Under these latter circumstances any muscular activity may

produce a relapse. In those fortunate cases in which the patient recovers the

avoidance of fatigue should be strictly enjoined for one or two years after the

attack. What is true of muscular movements during convalescence is even

more true concerning the sexual functions.

Various authorities lay stress upon the influence of the dorsal decubitus

in increasing congestion, and consequently inflammation, in the spinal cord,

and although it seems to me that this injunction is based upon a supersensitive

theorism, it may possibly be correct, and the patient should therefore be kept
as much as is convenient upon the side, or, according to some, even upon the

face. If the patient can be made comfortable in the ventral position, it has

the advantage of removing from pressure those portions of the body most prone
to development of gangrenous lesions. Such lesions constitute one of the most

serious complications of myelitis, and are therefore to be guarded against by

keeping the surfaces perfectly dry, by preventing pressure, and especially by

putting the patient on a water-bed, which should be covered with one or more

heavy woollen blankets so as to avoid any chilling of the body. If bedsores

appear, they must be treated according to the ordinary method, irritating

applications being, at least in the early stages, avoided, and antisepsis carried

out as thoroughly as may be.

In the very beginning of the case it is necessary to pay the strictest atten-

tion to the condition of the bladder, as urinary retention and its consequent

cystitis and pyelitis are so fre(pient and so fatal. It is probably better in most

cases to use continuous catheterization, along with washing out of the bladder

once in twenty-four hours with an antiseptic solution. It is always best to

use the soft, flexible rubber catheter, and in continuous catheterization this is

imperative. The catheter may be retained by adhesive strips, but the plan

suggested by Spitzka of using a perforated condom fixed to the catheter and

then fastenetl to the inguinal region is preferable. To the catheter should

always be attached a soft-rubber tube ending in some sort of urinal. The
condition of the bowels must always be closely attende<l to, mild laxatives

being employed, and aided, if necessary, by occasional stimulating injections.

Chronic Myelitis.

Definition.—Chronic inflammation of the spinal cord, occupying more or

less thoroughly the whole transverse section of a greater or less length of the

cord, and presenting various disturbances of the spinal function.

Etiologry.—Chronic myelitis may originate in an acute myelitis or may
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be especially chronic from the beginning. The cause of it as an original dis-

ease appear to be traumatism, exposures to cold, sexual excess, and syphilis ;

in a word, those causes which when present in more active form or affecting

more susceptible individuals produce acute myelitis. It is also believed by

many clinicians that certain diseases of the circulation, as well as propagation
of irritation from peripheral nerves and irritating diseases, may produce
chronic myelitis. Certainly there seems to be some relation between long-

continued and severe haemorrhoids and the disease.

Pathology.—The macroscopic alterations of the spinal tissue vary in

different cases of chronic myelitis, and it is probable that several really

diverse affections are confounded under the one name. In the majority

of cases the chief alteration is sclerosis or hardening, the substance of the

cord being denser and firmer than normal, presenting a smooth section which

is often grayish or yellowish gray, constituting one of the conditions which

has been called gray degeneration of the cord. The membranes usually suffer,

showing after death thickening or opacity or other evidences of chronic inflam-

mation. The nerve-roots also are very frequently atrophic.

In the sclerotic tissue the neuroglia'ts increased in amount and density. It

contains an abundance of neuroglia cells, many of them enlarged and furnished

with proliferated nuclei and numerous processes (the so-called Dieter's cells),

but it is especially composed of wavy, fibrillated bundles of fibres. The

nerve-fibres are swollen, oflen irregularly so, with sheaths and axis-cylinders

abundantly and irregularly enlarged, or are atrophied, with destruction at first

of the medullary sheath and afterward of the naked axis-cylinder. The

ganglia-cells are variously altered, clouded and swollen, or more frequently

atrophied, shrunken, indurated, strongly pigmented, or finally changed into

irregular, unrecognizable structures. Amongst the nerve-elements can usually

be seen fat granule-cells, corpora amylacea, and pigment-granules, whilst the

walls of all the blood-vessels are enormously thickened and the perivascular

spaces crowded with cells and exudate.

In one form of chronic myelitis the whole body of the cord is filled with

moderately large neuroglia cells, pressing upon and destroying the nerve-

elements, but showing little or no tendency to the formation of fibres, I

have seen this form of change usually in the cords of persons who have

had very distinct syphilitic history.

Symptomatology,—When chronic myelitis develops as a primary affec-

tion, it usually comes on very insidiously and with marked fluctuations.

Slight sensory disturbances, parajsthesiae, partial ansesthesise, girdle sensation,

loss of endurance, especially in walking, and uncertainty of gait may develop
so slowly and with so many remissions that the subject scarcely knows when

to date the beginning of his disorder. Constipation, loss of sexual power, and

vesical weakness may be amongst the earliest symptoms.
In fully-developed chronic myelitis the symptoms resemble those of the

acute disease, but the depression of function usually predominates over irrita-

tion. Hence violent pains and muscular spasms are not usual, although very
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frequently the legs draw up, or attacks of vibratile contractures in the legs

occur at night. Nevertheless, although the greatest complaint is usually of

loss of power, examination will almost invariably show evidences of irritation

of the spinal cord until very late in the disorder. Thus the muscles are

usually stiif rather than relaxed, and occasionally when the patient can still

walk tiie spastic gait of lateral sclerosis is present in a moderate degree. The

reflexes are, in the early stages of the disease, almost invariably exaggerated.

Often this exaggeration is very marked, the slightest touch upon the patella

tendon, tickling of the soles of the feet, or even stroking of the thighs,

provoking not only local muscular contractions, but also general widespread

movement. Ankle clonus may be present. In the later stages of the affec-

tion the reflexes may be diminished or even entirely lost, but this rarely

happens until the gray matter of the cord is disorganized, so that it is almost

invariably associated with atrophy of the muscles or other trophic change
which belongs to the last stages of the disease.

The sphincters are prone to be involved, and vesical weakness or paralysis,

with retention or dribbling of the urine, is almost universal, and is liable to

produce a paralytic cystitis, which in turn may creep up the ureters and

involve first the pelvis and then the secreting structure of the kidneys, and

end in a fatal renal degeneration.

The coTirse of chronic myelitis is very slow and prolonged. The effect

upon the general health of the patient is in most cases remarkably slight, and

the bodily nutrition may be well preserved at a time when the lower portions

of the spinal cord are hopelessly degenerated. Death may be produced by
intercurrent diseases, by trophic lesions, by renal contraction, or in some cases

by the sheer exhaustion of prolonged suffering and confinement.

Diagnosis.—The diagnosis in chronic myelitis dejjends upon the rate of

development of the case and the universal disturbance of all the functions of

the cord. Much more slow in its oncoming than the acute myelitis, it usually

lacks the years required for the development of true sclerosis.

Prognosis.—The prognosis of chronic myelitis should always be very

guarded, as recovery is rare
;
but not infrequently an arrest of the disease

may be secured.

Treatment.—There is no reason for supposing that drugs have much

influence over the progress of chronic myelitis. Nitrate of silver, at one time

much used, has never in my experience accomplished anything. Tiie effects

of mercurial treatment or of the use of iodide of potassium are scarcely, if at

all, better marked, although I think it often useful to administer continuously

corrosive sublimate in the dose of one-sixtieth to one-ninetieth of a grain three

times a day for its tonic as well as alterative influence.

Counter-irritation is sometimes useful, but to be of any value must be

severe. The best form is the application of the actual cautery, made over a

considerable extent of the affected cord with such light touches as only to de-

stroy the epidermis. If the part he frozen before applying the cautery, the

pain of the application is trifling, whilst the after-pain is usually not so severe
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as that of a blister. Frequent light applications of the cautery are of more

service than severe applications at longer intervals. The Paquelin cautery-

has seemed to me the best form, and may be applied every ten days or as often

as the part heals. Hot baths or hot packs at short intervals are often of ser-

vice, and afford an explanation of the I'eputation that certain thermal mineral

waters have acquired.

The hygienic treatment is exceedingly important, and by change of air,

careful selection of diet, and all other means the general health should be

improved as much as possible. Mental depression, over-exertion, and fatigue

are to be sedulously avoided, and as favorable a view of the case as possible

should be given to the patient. Rest on the bed or couch is often of the

greatest service, and when conjoined with daily use of massage may be main-

tained for a length of time without endangering the general health or pro-

ducing muscular relaxation. When circumstances favor it the patient may
with great advantage spend a large portion of his time on the bed, couch, or

lounge in the open air.

Acute Poliomyelitis.

Definition.—An acute disease dependent upon inflammation or degeneration

of the ganglionic cells in the anterior cornua of the spinal cord, characterized

by paralysis, with complete relaxation, rapid atrophy, and alterations of the

electrical reactions in the affected muscles.

Synonyms.—Acute anterior poliomyelitis ;
Infantile paralysis ;

Essential

paralysis of childhood
;
Acute atrophic paralysis.

Etiology.—Acute poliomyelitis is essentially a disease of childhood,

although it does occur during adult life. It may appear in the first month

of infancy, and about five-sixths of the cases are developed in children under

ten years of age. It is indeed often claimed to be of intra-uterine develop-

ment, but the correctness of this is doubtful. It attacks males more fre-

quently than females. So rarely is it possible to trace hereditary influence

that it appears not to occur with abnormal frequency in neuropathic families.

As was first shown by Wharton Sinkler, at least in the climate of Philadelphia,

it comes on more frequently during the summer than the winter months. The

attacks have in so many cases followed immediately upon exposure that it is

impossible to escape the conviction that the exposure had been the exciting

cause. The same is true of over-exertion, especially over-walking, in very

voung children. Traumatisms appear occasionally to afford the initial point.

Dentition is frequently assigned as a cause, and certainly poliomyelitis has in

numerous instances been a secondary result of acute exanthematous diseases or

of some local acute inflammation with high fever.

The explanation of the frequency of the disease in childhood, and of the

variability of the exciting causes, seems to me not far to seek. The spinal

structure involved is trophic in its functions, and during childhood has not

only to maintain the nutrition of the muscles already developed, as it does in

adult life, but also to preside over growth and development in these muscles.
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The functional activity in tJiese parts must therefore be excessive during child-

hood, and must be attended with a constant hyperaemia and excitement, which

make the part liable to be thrown over the line of health by any transient

irritation.

Pathologry.—The one lesion which has always been found in modern

autopsies in cases of essential infantile paralysis has been degeneration of the

multiple ganglionic cells in the anterior cornua of the gray matter of the spinal

oord. Death is so rare in the early stages of the disease that there are few

records of post-mortems occurring in other than the fourth stage. In one case

reported by Dr. Drummond, in which death resulted after a few hours of ill-

ness, the ganglionic cells were granular and swollen—a condition which prob-

ably represented the incipient stage of poliomyelitis. The next change in the

cells seems to be an increase in the density of the granulation, with pigmen-

tation : this is followed by disappearance of the proce&ses and shrinking of the

bodies of the cells until they become irregular masses whose true nature is

scarcely recognizable. Finally, the cells disappear, so that no traces of them

are usually found in old cases. The cells are attacked in foci, ranging from a

hundredth of an inch to more than an inch in length. All the cells in a focus

may be affected, or the destruction may be limited to certain groups in the

anterior, posterior, or other part of the focus. The lesion of the cells is so

constant, and is physiologically so closely related to the symptoms seen

during life, that there can be no doubt as to its being the cause of these

symptoms.
Two theories have been and are still to some extent in vogue as to the

nature of the lesions in infantile paralysis : one attributes the changes to

a primary idiopathic atrophy of the ganglionic cells
;
the other teaches that

the cells are not affected primarily and apart from the other gray matter, but

are involved in a limited central and focal myelitis.

It would seem established that in some sections of the spinal cord in recent

cases of infantile paralysis the tissue surrounding the cells appears normal, but

I do not know of any case in which this condition has prevailed through the

whole length of the affected region, and certainly evidences of hyperaemia and

myelitic changes in the gray matter about the cells have been very pronounced
in most of the early autopsies. In the case reported by Dr. Drummond intense

capillary congestion, with minute extravasations of blood and swelling of the

neurogliar elements, were evident in the gray matter, and in various cases a

little more advanced than these the investigator has found the blood-veasels

dilated, with their lymphatic sheaths infiltrated with leucocytes or surrounded

by minute extravasations of blood
;
the neurogliar tissue swollen, granular,

containing large round granular cells; the myelin of the nerve-tubes broken
;

and indeed not rarely such general disintegration as to cause minute patches of

red softening. Our present knowledge trends in favor of the theory that not

only the motor ganglionic cells, but also the surrounding tissues, suffer in

poliomyelitis.

In old cases of poliomyelitis the atrophy of the gray matter is usually
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accompanied by changes in the anterior nerve-roots and in the antero-lateral

columns of the cord. The normal nerve-tubes are wasted, stripped of their

myelin, often without their sheaths, and are surrounded by hyperplastic

neurogliar tissue. Often the parts are infiltrated with amyloid corpuscles,

and sometimes the original focal lesion is surrounded by embryonic neurogliar

cells, looking as though an attempt had been made to isolate it.

It is not probable that these changes are due primarily and directly to the

original poliomyelitis, for in no recent cases have lesions of the white columns

been observed. It is therefore most probable that these widespread spinal lesions

are either trophic or due to a propagation of the inflammation by physiological

or anatomical continuity of structure. The microscopic changes seen in the

nerve-roots resemble the degenerative atrophy that follows section of the

peripheral nerve. Probably in a majority of cases the nerve-trunks them-

selves undergo change. As was shown by Leyden, this change may consist

of a degenerative atrophy or of a neuritis. The discovery of the frequency

of nerve-trunkal disease has given rise to the theory that neuritis is the cause

of infantile paralysis. There can be no doubt that many of the symptoms of

poliomyelitis may be produced by a—peripheral neuritis. It is also known

that certain metallic poisons, like lead and arsenic, are capable of originating

either a neuritis or a poliomyelitis or a combination of the two diseases. It is

therefore probable that in some cases of disease, which we call natural because

we are unable to discern the cause, the poliomyelitis exists alone
;

in others

neuritis exists by itself; whilst in others, again, both affections are consen-

taneously developed.

Symptomatology.—The onset of acute poliomyelitis is almost invariably

sudden, usually occurring in the midst of apparently robust health
; indeed, so

rare is any history of a preceding nervous disturbance that such disturbance

must be considered as accidental rather than as prodromic. The attack may
be without constitutional symptoms, the child perchance waking after a good

night's rest paralyzed, or even with apoplectic abruptness developing weakness

in the daytime. More frequently there is a primary fever which is in most

cases of moderate intensity, although the temperature may rise to 104° F. The

duration of the fever varies greatly : sometimes it continues but a few hours, but

it may persist three or four weeks. The same variability is characteristic of the

cerebral disturbance : apathy grades in the series of cases into stupor, and this

into coma, whilst restlessness or isolated spasms pass into convulsive twitchings,

and these into the fiercest of general convulsions. A most important practical

fact is that there is not a constant relation between the severity of the constitu-

tional disturbance and the extent or depth of the subsequent palsy.

The sensory disturbance is habitually moderate, but pains in the back and

limbs are often complained of, and may be intense. Anaesthesia and hyper-

aesthesia are so rare that their existence should waken a doubt as to the cor-

rectness of the diagnosis. Vomiting may be absent, or may be so intractable

as to suggest that the case is one of gastritis. The fever rarely lingers long

after the development of the palsy, and may disappear with an abrupt,
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crisis-like defervescence. In the majority of cases the paralysis is complete

before it is recognized, but, although its coming on must be very rapid, I

believe the extreme suddenness of its discovery is often due to its having been

overlooked. Certainly in a number of cases a progressive paresis, increasing

for from a few hours to several days, has been noted, and still more often the

paralysis, already complete in one limb, has under observation spread to other

parts. During the period of acute constitutional disturbance there is often

incontinence, or more rarely retention, of the urine, but true permanent paral-

ysis of the bladder never occurs.

The situation and extent of the paralysis vary almost indefinitely. Nearly
the whole muscular system may be so involved that a true general paralysis

results and the child be unable to move hand or foot. The face seems, how-

ever, to be practically exempt, permanent paralysis of the facial or ocular

muscles due to an acute poliomyelitis being, if it ever occurs, one of the rarest

of nervous phenomena. The same is true of the intercostal muscles and of

the diaphragm. The reason of this exemption is not known, but to it in great

part is due the fact that the disease is so rarely fatal.

The subsidence of the constitutional disorder and the development of the

paralysis are followed by a period of quiescence, which after from one to six

weeks is succeeded by a peculiar, almost pathognomonic, regression of the

paralytic symptoms. The extent of this regression varies so much that there

is little relation between the final result and the amount of original paralysis.

The improvement occasionally ends in complete recovery, but in the majority

of cases aft«r from two to three months spontaneous amelioration ceases and

some of the muscles settle into permanent paralysis.

During the second period of the disease—i. e. that of widespread or general

paralysis
—the affected muscles are in a condition of extreme relaxation, with

complete loss of the reflexes, and in a very short time a high grade of rapidly pro-

gressive atrophy manifests itself, especially pronounced in those muscles which are

to remain paralyzed, and almost from the first accompanied by trophic changes

similar to those which follow division of a nerve. The first change is probably

modal; that is, the muscle simply responds more slowly to galvanic currents

than it normally does. Very soon, however, qualitative as well as quanti-

tative changes a])pear. In order to detect these changes the current must be

brought in direct contact with the muscles, for if the electrode be applied to

the nerve-trunk, it will be found that the electrical reaction is diminished in

quantity, but not altered in quality. If the negative pole (calhode) of a weak

battery be placed over a normal muscle, but not over its motor point, a strong

contraction occurs at the closure of the circuit
; when, however, the positive

pole (anode) is placed over the normal muscle, the contraction is much less: in

neither case is there any contraction when the circuit is broken : in other words,

with the normal muscle and a feeble current we obtain good cathodal closing

contraction, slight anodal clasing contraction, and no motion whatever at

either cathodal or anodal opening. When a current of sufficient power is used,

opening contractions are pnxluced and the anodal contraction is greater than
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the cathodal. The "reaction of degeneration" consists merely in a more or

less perfect reversal of the above formula. The anodal (positive pole) closure

then causes a stronger contraction than the cathodal (negative pole) closure.

When there is only a slight degree of degeneration present there is a corre-

spondingly slight increase of anodal closing over cathodal closing contraction.

A minimum degeneration would be indicated by an equality of the two closing

contractions.

These alterations in the electrical reactions of a degenerating muscle are

readily formulated, and in this way perhaps will be more readily grasped by
the student. The symbols are as follows : An CI C represents anodal closing

contraction
;
An O C represents anodal opening contraction

;
Ca CI C repre-

sents cathodal closing contraction
;
Ca O C represents cathodal opening con-

traction : < represents is less than
; > represents is more than (the point of

the < being toward the lesser quantity).

Then the formulas are—
AnCl C<CaClC\ , \
A ^ ^ ^ ^ ^ r «w"scle normal.
An O C > Ca O C j

An CI C = Ca CI C 1 i
•

.i , , ^ i^ ^ ^ ^ ^} muscle m nrst stage or degeneration.AnOC-CaOCJ ^ ^

An CI C > Ca CI C 1 , . . . , ^ .

^ ^ ^ ^ ^ > muscle in more advanced stage ot degeneration.AnOC<CaOC) ^ ^

After the reaction of degeneration (D R of some authors) has been estab-

lished, if the muscle continue to undergo change, the galvanic irritability

slowly diminishes, stronger and stronger currents being required to produce
an effect. When a certain stage is reached all reactions cease save a feeble An
CI C, and at last this is lost and the muscle does not respond at all. When

recovery occurs the electrical reactions of the muscle pass upward along the

pathway they have descended.^

The distribution of the permanent paralysis varies indefinitely, but mo-

noplegias are much more common than bilateral symmetrical paralysis. A
more or less complete crural paraplegia is indeed often seen, but paraplegia

cervicalis, or paralysis of both upper extremities, is so rare that its existence

has been denied. Even when a bilateral or symmetrical paralysis occurs, it

' The diagnostic importance of the reaction of degeneration is greatly lessened by the cir-

cumstance that its demonstration on the person of a terrified or enraged struggling child

usually requires much skill and patience, and that it probably is never present when a muscle

retains its integrity as regards the faradic current. For the purposes of diagnosis the failure

of response to the rapidly-interrupted faradic current is usually a sufficient test of the con-

dition of a muscle. When a muscle loses its power of responding to the rapidly-interrupted

faradic current in a week or ten days after the occurrence of paralysis, whether the reaction of

degeneration can or cannot be satisfaciorily demonstrated, the inference is positive that trophic

changes are taking place in the muscle. If a few days later such muscle is unable to respond to

any faradic current, this inference becomes a certainty. For the purpose of prognosis the study

of the reaction of degeneration may be necessary, but it will, according to my experience, often

be found disappointing.
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can usually be made out that the paralysis is really a multiple palsy
—that is,

is (hie to the separate im])lication of various centres—because it will be noted

that in each involved limb («rtain groups of muscles escajje altogether or in

part, and that there is no close correspondence between the affected grou})s in

opposite sides of the body.

Crossed palsies and hemiplegias are infrequent as a result of poliomyelitis,

and, like paraplegia, are to be looked upon as formed out of a number of

multiple palsies. Indeed, the paralysis of poliomyelitis is a paralysis of

muscle-groups, and the selection of the grouping seems to depend not so much

upon the proximity of the muscles in the limbs as upon their being habitually

used together in the activities of normal life.

In the description of the symptoms of poliomyelitis I have followed the

ordinary division into four stages : first, that of constituti(mal disturbance
;

second, that of general paralysis with quiescent symptoms ; third, that of

regression ; fourth, that of the permanent paralysis. This fourth stage is,

however, not a portion of the disease, but a condition which has resulted from

the disease. It is the wreck left by the storm. The permanent paralysis has

no direct tendency to shorten life, the disablement being confined to those

organs which are connected with locomotion, the digestion, the general nutri-

tion, and the sexual functions remaining intact. The affected limb is limp or

rigid, often bluish in color (always, if the paralysis be entirely complete, hab-

itually cold), and losing its heat with the greatest rapidity upon any exposure.

The electrical reaction of the muscles, as well as the atrophy, varies with the

original lesions. When this is complete the muscles waste to a fibrous band,

incapable of responding to any electrical current. Other structures of the

limbs also suffer. The growth of the bones is retarded, so that in the growing
child gradually the arm, the leg, the hand, or the foot, as the case may be,

becomes shorter as well as smaller than its fellows.

The interference with the bone development is not always in direct pro-

portion to the atrophy of the muscles
; indeed, the growth may be permanently

arrested, although the paralysis entirely disappears. Relaxation of the joints,

due probably in part to lengthening of the tendons, caused by the limbs drag-

ging upon them whilst unassisted by their natural allies, the muscles, becomes

more and more pronounced as the child grows older, until at last the head of the

bone may be entirely out of its socket. Even during the most acute stage of

poliomyelitis bedsores are unknown, and in the chronic after-conditiou there

are never trophic inflammations or destructive lesions of the skin.

Various deformities arise, not simply from failure of development of the

limb, but also from the permanent shortening of the muscles, with consequent

active displacement. The contractures which produce these deformities occur

chiefly either in muscles which have escaped entirely or have only been par-

tially affectetl, though there is reason for believing that the interstitial devel-

opment of fibrous tissue in the remains of muscles sometimes plays a part in the

fixation of a joint. The contractures sometimes appear as early as four weeks

after the first development of the paralysis, but are asually late phenomena.
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The mechanism of the production of the deformity is differently viewed

by different observers. The original theory of Delpech, that it is the out-

come of contraction of sound muscles which have shortened on account of

their not being opposed as they naturally should by their antagonists, has been

widely but certainly not universally accepted. Another theory accoimts for

the deformities by supposing that they are due to the influence of weight

upon joints from which have been withdrawn the natural support of muscles

and ligaments. Thus, the weight of the body, pressing unresisted on the

arch of the foot, which has lost its natural stays, so to speak, gradually dis-

places the bones from their normal relations, until it entirely flattens the arch

or distorts the whole extremity into some form of club-foot.

It does not, however, seem possible to account for some of the deformities

by any theory of pressure. Thus, how could the drawn, contracted fingers

seen in atrophic paralysis of the forearm and hand be the result of any pres-

sure upon the part? In the lower extremity pressure probably does have a

direct influence in the development of the club-foot. Thus, the weight of the

body would tend to produce in the feeble foot equino-varus. It tends, there-

fore, to intensify the action of contraction in the sural muscles after paralysis of

the anterior tibial, but to diminish the intensity of contraction of the anterior

group of muscles when the gastrocnemius is paralyzed. In this may be found

one reason for the rarity of pes calcaneus and the comparative frequency of

talipes equinus after infantile paralysis. It is probable, however, that the chief

cause of the infrequency of pes calcaneus after infantile paralysis is to be found

in the fact that the calf muscles are much less frequently affected than are the

anterior muscles. The most reasonable explanation of the production of the

deformities seems to be that they are results of several coacting or reacting

causes present in varying degree in various cases.

The deformities of poliomyelitis may affect any portion of the body. All

varieties of club-foot, knock-knees and inverted knees, rigid flexion of the

knees, cyphosis, lordosis, extraordinary scoliosis, subluxation of the thighs or

of the humerus, claw-like distortions of the hands,
—

any of these may result,

or the withered, shrunken limb, mobile almost as a rubber tube, may dangle
from the trunk, an untoward memory of the past.

The course and symptoms which have been given of acute poliomyelitis

are those seen in children. In the rare cases in which the disease occurs in the

adult the general course is not essentially different from that which it holds in

childhood. In the first stages, however, the cerebral symptoms are usually le&s

severe and the vomiting more frequent than in very young subjects, whilst in

the fourth or last stage of the disease the deformities are less pronounced than

in childhood. Whether occurring in the young or the old, the disease is essen-

tially the same.

Diagnosis.—The recognition of the true nature of an incipient attack of

poliomyelitis with grave constitutional disorder is usually attended with much

difficulty. Indeed, it is commonly impossible to do more than suspect, and such

suspicion must rest upon exclusion
; as, this attack is for such and such reasons
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not one of the exanthemata, etc. etc. : no cause for ephemeral fever can be

found, and therefore it may be poliomyelitis. The posture of habitual distrust

upon the part of the practitioner is exceedingly important, as it leads to watch-

fulness for the appearance of paresis. Whenever such paresis appears the diag-

nosis at once l)ecomes plain. The only affections which may be confounded

with poliomyelitis in the early paralytic stages are peripheral neuritis and

ascending paralysis. The completeness of the palsy and rapid alteration of

the electrical relations of the muscles, together with the absence of nerve-pains

and nerve-tenderness, demonstrate that the case is not one of peripheral neu-

ritis, whilst the course of the paralysis and the occurrence of febrile and of

trophic disturbances separate the affection from Landry's paralysis. More-

over, the latter disease is extremely infrequent in children, whilst acute polio-

myelitis is extremely infrequent in adults. •

Prognosis.—In the first or active stage of an acute poliomyelitis the prog-

nosis has to do with two essentially different questions : first, as to the danger
to life

; second, as to the probable extent of permanent paralysis. Death has

probably happened from the grave constitutional disorder that ushers in a polio-

myelitis without the true nature of the malady having been recognized, but

certainly death from a recognized j)oliomyelitis is exceedingly rare, so that in

regard to immediate danger the prognosis is most favorable. No opinion, how-

ever, ought to be given during the first stage as to the probable extent and

completeness of the permanent palsy that may result, since there seems to be

no relation between the severity of the primary constitutional disoixier and

the gravity of the permanent disablement. The wildest storm may eventuate

most happily, and the most insidious development may end in widespread
ruin.

Even in the second stage, when the paralysis has reached its maximum, the

prognosis must be guarded, for although there is a general relation between the

severity of the paralysis of this stage and the final result, this relation is by no

means fixed : a seemingly mild case may turn out most unfortunately, and a

very widespread and profound paralysis may clear up entirely. After the end

of a week, if the affected muscles have suffered no loss of faradic irritability,

the prognosis becomes very hopeful ; if, on the other hand, the electrical rela-

tions of the muscles are distinctly disturbed, then long-continued atrophy and

lo&s of function must be expected. The earlier the electrical reaction of the

muscles are altered the more serious is the prospect ; and, vice versa, if after

three weeks the muscles still respond well to the faradic current, the recovery

will almost certainly be raj)id and complete. When in an advanced stage the

muscles are unable to respond to any electrical current, the case is almost hope-

less. When the power of resjwnding to the direct or chemical current is re-

tained, although the faradic current produces no effect, the prognosis becomes

hopeful in direct projwrtion to the length of time during which the paralysis

has lasted
;
the longer the periixi that has elapsed the better is the outlook.

The j)reservation of the power of reacting to galvanic currents proves that the

spinal cells have not lost their power of influencing to some extent the nutri-
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tion of the muscles, and affords ground for the hope that, although unable to

stimulate the muscular nutrition to recover that which has been lost, they may
still be able to hold up a muscle whose nutrition has been artificially restored.

Treatment.—When poliomyelitis commences with violent general disturb-

ance, active local or even general antiphlogistic treatment may be instituted

with the hope of moderating the activity of the inflammatory process, pro-

vided the strength of the patient be sufficient. After the paralysis has been

developed it may in some cases be allowable to take blood locally from the

back, but general venesection should never be practised.

The proper treatment of the second stage of the disease is still an unsettled

problem. With the idea of diminishing congestion and lessening inflamma-

tion authorities recommend the ventral decubitus, the continuous application

of cold by means of ice-bags along the spinal column, the administration of

ergot, iodide of potassium, and mercury, and the use of the actual cautery or

other violent counter-irritant
;

in a word,jthe treatment of an acute myelitis.

Erb and some other authorities apply the direct galvanic current steadily,

without interruption (from three to ten minutes by some electricians, or as

long as several hours by others), the positive pole being placed at the nape of

the neck, the negative upon the lower end of the spinal column or upon the

affected muscles.

There are at least seemingly sound theoretical reasons in favor of the anti-

phlogistic method, but, as has been shown elsewhere, there is no probability

that the galvanic current as applied to the v'ertebral column reaches the spinal

cord, and neither physiological nor clinical data to prove that if it did reach

the cord it would accomplish any good. Its application may sometimes have

salutary mental effect upon the little patient and upon the parents, against

which is to be set the annoyance of the procedure.

My own belief is that in the second or paralytic stage the treatment should

be largely expectant, but that extract of ergot should be given in as large doses

as the stomach will bear, and that calomel should be cautiously administered,

and the actual cautery be lightly but freely applied, provided that the patient

be old enough and intelligent enough for it to be used without causing spasms
of terror. In the very young or timid, if it be decided to employ the cautery,

ether anaesthesia should be induced without the patient knowing what is to be

done.

During the stage of regression medicinal treatment should be limited to

the use of tonics and the persistent administration of very minute doses of

corrosive sublimate, whilst the health of the patient should be built up in all

possible ways and the nutrition of the muscles maintained by use of electricity,

massage, etc.

In the fourth or permanent condition strychnine and phosphorus may be

administered with the hope of stimulating ganglionic repair. Tendencies to

the development of deformities are to be mechanically combated and the

muscles locally treated. In some instances the hypodermic injection of the

strychnine salts into the paralyzed muscle has seemed to do good.
Vol. I.—49
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In the local treatment of the muscles three distinct measures are available :

First: Mechanical vibratile treatment, combined with the application of

heat (and perhaps also of a Junod's boot), bv means of Zander's or some

other similarly acting mechanism
;

Second : Massage, and also passive gymnastics ;

Third : Electrical treatment.

The action of the first of these measures is, I have no doubt, of value by

stimulating the capillary circulation, and whenever the requisite machiner}' is

at hand the treatment should be carefully and persistently tried over some

months. Massage and passive gymnastics have the same aims as the mechani-

cal treatment just spoken of, and are to be used when they can be commanded :

to accomplish anything at all they must be employed very persistently as well

as skilfully. It should be remembered that rubbing the skin by an untrained

person is not massage, and does not, like that procedure, reach the deeper cir-

culation : what is wanted is kneading of the paralyzed muscles.

Electricity has been extensively employed in acute poliomyelitis with very

widespread disappointment. It is, however, a really valuable agent when

used with a proper understanding of the methods of its application and the

limitations of its usefulness. It has no influence whatever for good over any
of the structures involved except the muscles themselves, and its application to

the spinal cord or nerve-trunks at any stage of the disease is worse than use-

less. In regard to the time when electrical treatment should be commenced,

my own opinion is that so soon as paralysis is detected electricity may be care-

fully employed. At this time, however, great caution is necessary to avoid

producing muscular fatigue or any reflex irritation of the nerve-centres. The

stances should therefore be short and the current only sufficient to produce

feeble muscular contractions. The good accomplished is largely, but probably

not altogether, due to the functional excitement of the muscle by the electricity,

and consequently I have formulated the law that the current to be employed is

that which will produce the greatest muscular contraction with the least pain.

This law applies to all stages of the- disease. Ordinarily, the faradic current

fails entirely, and the direct chemical or voltaic current must be employed. It

must be remembered that improvement of the musclas is of no avail unless

the spinal cord recovers its power, but the effect of partial rehabilitation of

the ganglionic cells is greatly increased by keeping the muscles in such a

condition that they are able to respond to whatever impulse may come from

these cells.

If the case be first seen by the neurologist in the advanced stage, it may be

taken almost for grantetl that the amount of j)aralysis is greater than that which

the state of the cord necessitates, so that electrical treatment offers a good hope

of amelioration. This is especially true if the muscles have still some power
of responding to the electrical current, and even when they seem at first entirely

dead, trial for two or three weeks should be made, as sometimes muscles under

these circumstances are awakened by electricity into new life and some volun-

tary' power is regained.
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In the administration of the current a single well-wetted electrode should be

put over the motor point of the muscles, with a larger electrode at a little dis-

tance, so placed that as much of the muscles as possible shall be reached by the

current. This procedure may be varied from time to time by placing the poles

so as to include between them the whole length of the muscle. The galvanic

current may be slowly interrupted, but the effect upon the muscles is much

greater if by mechanical arrangement instead of simple interruption there is

reversion of the current, so as to make alternating to-and-fro currents. If

after eight weeks of electrical treatment no gain is achieved, nothing is to be

hoped for.

In all cases of infantile paralysis it is essential to prevent, as far as may be,

the development of deformities. Contractures are to be overcome, if possible,

whilst forming by thoroughly stretching the muscles morning and evening with

the hand. When, in spite of this, the contracture persistently increases, section

of the tendons should be resorted to. Tlje operation is simple, without danger,

and experience shows that the relief to tlie limb has a distinct effect upon the

nutrition of the muscles. So true is this that I think that after such section a

renewed attempt to develop the muscles by electrical treatment should always
be made. The application of braces or other appliances to the legs to aid in

locomotion is often imperatively demanded. It is very much better for the

child to exercise the limb, even partially, than to add to the failing nutrition

of spinal disease the depressing influence of loss of use.

Subacute or Chronic Poliomyelitis.

In 1849, Duchenne described a peculiar palsy of which various cases have

from time to time been since reported, and which appears to have very close

relations with acute antero-poliomyelitis. The symptoms are rapidly-developed

paralysis, usually commencing in the lower extremities and extending upward,
associated with complete muscular flaccidity ;

loss of reflex excitability ; rapidly-

progressive atrophy ;
and changes in the electrical relations. This disease is

said to be distinguished from the acute poliomyelitis by the absence of the

stages of general stationary paralysis and of regression, and also by its pro-

gressive course. It is distinguished from progressive muscular atrophy by the

paralysis producing
—not following

—the atrophy, and by the a])pearance of

well-marked reactions of degenerations early in the case, as well as by the loss

of the reflexes. Undoubtedly, cases of neuritis have in the past been reported

as instances of subacute poliomyelitis, but they are to be distinguished by the

nerve-pain and tenderness.

When subacute poliomyelitis shows a distinct tendency to ascend, there is

always grave danger to life by implication of the m.uscles of deglutition and of

respiration. In the majority of cases recovery occurs with more or less damage
to muscles and consequent defects of motion.

The treatment may be that of chronic myelitis, with the superaddition

of local electrical treatment for the maintenance of nutrition to the muscles,

as in the acute disorder. The results which I have obtained in metallic polio-
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myelitis (next paragraph) would seem to quite justify the trial of heroic doses

of strychnine.

Atrophic paralysis, produced by arsenic or lead, sometimes closely simulates

subacute poliomyelitis. Probably in the majority of cases it is the outcome of

a peripheral neuritis, when its nature is to be recognized by the existence of

nerve-pains and tenderness. I have, however, seen cases lacking in such ten-

derness, in which rapid loss of power, with atrophy and atrophic changes in

the muscles, occurred without pain or nerve-tenderness, precisely as in subacute

poliomyelitis, and in which I believe the lesion was purely centric.

The true nature of metallic subacute poliomyelitis can usually be made
out by attending to the following points: first, the case occurs in an adult;

second, the paralysis is much more widespread than in the subacute or mild

cases of poliomyelitis, and develops itself to the fullest extent only afler some

weeks
; third, muscles not usually affected in true poliomyelitis are impaired

almost as much as their fellows (thus the sphincters are paralyzed, the bladder

rapidly loses power, and the respiratory muscles grow weak) ; fourth, sensa-

tion is often, but not always, affected to some extent
; fifth, suspicion being

aroused, evidences of metallic poisoning can be obtained from the history, from

the presence of a blue line on the gums, or by finding the metal in the urine.

The treatment of this condition is that of metallic poisoning, added to the local

use of electricity upon the muscles and the employment of massive doses of

strychnine ;
which alkaloid I have seen, when pushed to its physiological

limit, act with almost as much force and certainty as does quinine in malarial

disea.ses.

Syringomyelia.

Definition.—A chronic disease dependent upon the formation ofpathological
cavities in the spinal cord, and clinically characterized by peculiar alterations in

the sensibility, and loss of power usually accompanied by trophic disturbances.

Etiology.—Concerning the causes of syringomyelia we have no definite

knowledge. The disease usually begins between fifteen and thirty-five years
of age ;

is more frequent in men than in women
;
and does not appear to be

distinctly hereditary, although there is some reason for believing that it

depends upon some embryological affection of the cord which diminishes the

power of the nerve-elements to resist the hyperplastic tendency inherent in

neurogliar tissues.

Pathology.—The principal lesion in syringomyelia is spinal, with secondary

trophic lesions in muscles, bones, cellular tissues, skin, and probably also in

the peripheral nerves. , To macroscopic examination the cord presents the

appearance of a large blood-vessel empty and collapsed. It is irregularly

increased in size, deformed, soft and fluctuating to the touch, or feeling like a

hard, firm, rigid cord, as the case may be. Section reveals a cavity, or more

rarely two or even three cavities, situated in the horns of the gray matter.

The size of the cavity and its length vary indefinitely, and its shape and

cross dimensions also vary not only in different individuals, but in different
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parts of the same cord. Its contents are liquid or gelatinous, and even to the

naked eye it is surrounded by a smooth, yellowish membranous coating.

The majority of investigators believe that the primary histological lesion

of syringomyelia is a neoplastic hyperplasia of the neuroglia of the gray matter,

but others insist that it is a hyperplastic myelitis. The new tissue is yellowish-

brown, and usually composed of one or two nucleated, spider-like cells, heaped

together and anastomosing with one another by their nervous branch-like pro-
cesses. In the interspaces thus made are granular elements, pigment-granules,
and small, illy-defined, yellow refractile bodies of doubtful character. Tiie

limiting layer lining the whole of the cavity is a dense, fibrillary felting,

which is not sclerotic, but has probably been formed from prolongations of the

cell-process. The parts around the new growth are compressed and irritated,

and so secondary inflammation, hsemorrhage, and widespread sclerotic degen-
eration are set up. The peripheral nerves have been in various cases found

altered, enlarged, with parenchymatous and interstitial neuritis, or finally

atrophied. In a very careful study of Dejerine it was found that the intra-

muscular nerves were normal or atrophic a(«ording as their muscles were

normal or atrophic, indicating that the changes in the nerves are secondary
and trophic, and not primary lesions.

Ssnnptomatology.—Syringomyelia commences insidiously, with weakness

and some disorder of sensation in the upper extremities, followed af\er a time

by muscular atrophy, with increase in the sensory disorders
;
then by spinal

curvature in the form of scoliosis
;
and finally development of motor palsy in

the lower limbs. Vaso-motor and trophic changes in the skin, subcutaneous

cellular tissues, and perhaps in the joints and bones, soon follow the appear-
ance of the muscular atrophy.

The symptoms of syringomyelia are best .discussed in detail by an analysis

of the individual groups :

Sensibility.
—The disturbances of sensation are the most characteristic of

any of the symptoms. The ordinary sensations are disassociated, so that

whilst sensibility to touch, the muscular senses, and the special senses remain

perfect, the sense of pain and the power of recognizing heat and cold are more

or less completely lost. In some rare instances the general rule is deviated

from, either in the preservation of some form of sensibility commonly lost, or

more frequently in the depression of some of the sensibilities commonly pre-

served. Cases are on record in which pain and thermic sensibility have been

increased
; further, thermic sense perversions may exist, so that hot bodies feel

cold and cold bodies hot.

The degree of the thermic anaesthesia varies from the simple inability to

note slight differences of temperature up to such complete loss that a patient

may be burned without being aware of it. The loss of the power of recog-

nizing heat does not necessarily coincide in degree or position with the loss

of the perception of cold. The distribution of the thermo-angesthesia varies in

different cases, and to a limited degree from time to time in the same case.

It usually occupies considerable zones—sometimes nearly the whole surface of
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the body, and even the mucous membranes, as well as the skin. Analgesia

varies in intensity and in distribution, precisely as does the thermo-auajsthesia.

In spite of complete analgesia and thermo-anaesthesia the slightest prick will

be recognized by the tactile sense, whilst the eye, the nose, the mouth normally

perform their seeing, smelling, and tasting functions. In some cases the patient

complains of subjective pains which may mock the sensations of burning or

of freezing.

As already stated, loss of motor power in the arms is a common primary

symptom. In the legs the disturbances of motion, which are usually secondary

and develop late in the disorder, commonly consist of spasmodic paraplegia,

but sometimes are especially shown in marked ataxic inco-ordination. Fol-

lowing one or other of these, the patellar reflexes may be either exaggerated or

abolished. Loss of motion is followed in the upper extremities by muscular

atrophy and secondary contractures, with the production of claw-like deformi-

ties like those of progressive muscular atrophy. The muscles of the back

suifer paralysis and trophic disturbance almost as soon as do the muscles of

the upper extremities, and therefore scoliosis is an almost constant and some-

times an early symptom. It is said almost universally to affect the dorso-

lumbar region and to produce convexity to the left.

The atrophy which first appears in the muscles of the forearm usually

extends slowly and symmetrically up the arm, and is sometimes accompanied by
the reaction of degeneration, although usually the electrical excitability is only
diminished. It should be noted that both paralysis and atrophy may first

appear in the scapular region, or even in the lower extremities, and that a few

cases of facial paralysis with atrophy have been reported.

The superficial trophic changes are very marked. The skin may become

glossy or covered with a thick epidermis or with bullous, eczematous, or her-

petic eruptions. Perforating ulcers have been described, and in rare cases

there has been a primitive gangrene of the skin, followed by loss of sub-

stance and leaving a whitish cicatrix. The distorted, thickened, often fur-

rowed nails sometimes fall out. The subcutaneous cellular tissues may be

(Edematous or the seat of abscesses and especially of whitlows. The bones and

joints sometimes undergo arthropathic changes similar to those seen in loco-

motor ataxia; and acromegalia, coinciding with, if not dependent upon, syringo-

myelia, has been reported.

The secreting nerves seem to suffer
;

at least sweating becomes irregular,

absent in some regions, or it may be exaggerated. The vaso-motor system

is also attacked, the extremities cyanosed, with their temperature distinctly

below the norm, or else they become swollen, scarlet, and hot. Polyuria has

also been noted. Sometimes cystitis is severe, and perforating ulcer of the

bladder has been reportetl.

The general type of syringomyelia is departed from when the lesion is

atypically located. Thus, bulbar paralysis, with disturbance of d^lutition

and of speecii, may occur when the change is very high up in the nervous

system. Amaurosis, unequal pupils, cardiac disturbances, all iiave been noted.
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More strangely, the characteristic lesions of syringomyelia have been found

after death in cases where no symptoms have been manifested during life.

The only plausible explanation of this is that offered by M. Bruhl, which is

that these latent forms occur only in young patients in whom there has not

been time for development of symptoms.
Two clinical varieties of the disease are described by Blocq. In the first

of these the atrophy commences in the muscles supplied by the ulnar nerve,

and is followed by spastic paraplegia ;
in the other the atrophy commences in

the muscles of the radial nerve, and is followed by tabetic inco-ordination. The

course of syringomyelia is a prolonged one, disturbed often by exacerbations

and remissions. If the patient do not die of some intercurrent disease, death

results from some of the trophic lesions (gangrene, cystitis, perforating ulcer),

from bulbar complications, or occasionally from sheer exhaustion.

Diagnosis.—Syringomyelia is distinguished from cervical pachymeningitis

by being much less painful and not accompanied by rigidity of the neck, and

by the existence of the peculiar disturba"nces of sensation. In cases of sclero-

dactylitis, simulating syringomyelia, sensation is preserved, whilst the inflam-

mation of the skin is a dominant, not a secondary, feature of the case. In

alcoholic paralysis thermo-anaesthetic disturbances resembling those of syringo-

myelia sometimes occur, but the symptoms usually appear in the lower extrem-

ities and are developed very rapidly, whilst tenderness of the muscles or nerve-

trunks upon deep pressure can be made out. Charcot has pointed out that

hysteria may closely mark syringomyelia, but an error of diagnosis can always
be avoided by carefully examining the patient and her or his history. Hys-
teria is rapid in its onset, and manifests its presence by nervous symptoms not

belonging to syringomyelia.

The question as to the distinctness of Morvan's disease is still sub judice :

those who believe in the non-identity make the diagnosis to depend upon the

following points :

In Morvan's disease the tactile sense nearly always disappears with the

other forms of sensibility ;
the trophic changes predominate, and almost exclu-

sively consist of multiple whitlows, deep cracks and fissures in the skin, and

arthropathies of the smaller joints. Moreover, in certain cases these affections

are symmetrical on both hands and feet and do not attack the remainder of the

body. Finally, the muscular atrophy is slightly marked, and is not, as a rule,

progressive.

Prognosis.—The prognosis of syringomyelia is exceedingly serious, although
it has been affirmed that recovery is possible, and life may certainly be much

prolonged.

Treatment.—Counter-irritation by means of the actual cautery and sus-

pension, as in the treatment of locomotor ataxia, are recommended by French

authors. There seems no probability that any drugs have direct influence

upon the disease, but of course symptoms must be met as they arise and

defective nutrition combated. Electricity may be employed for the prevention
of muscular atrophy. The most important indications are for careful hygienic
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and medicinal management to protect from injury the analgesic skin and to

prevent muscular fatigue or cystic complications.

Locomotor Ataxia.

Definition.—A disease of which the lesion is sclerosis of tlie posterior root-

zones of the spinal cord, and in which the symptoms are vertigo, disturbance

of the movements of the eyeballs, Argyll-Robertson pupil, contraction of the

field of vision, pain or other disturbance of sensation, loss of the i<nee-jerk,

loss of co-ordination, without true paralysis or spasm.

Synonyms.—Posterior spinal sclerosis
;
Tabes dorsalis

;
Duchenne's dis-

ease.

Patholog-y.—The general structural changes of posterior sclerosis are very

evident, and its patliological histology well determined, although our know-

ledge of the true nature and of the develoj)ment of the lesions is imperfect

and the theory of the disease still somewhat speculative. When in the typ-

ical case the spinal cord is examined macroscopically by means of repeated sec-

tions, the structural alteration is seen to be most intense and widespread in the

lumbar region of the cord, whilst the posterior columns appear to be replaced

by a gray, almost gelatinous-looking, substance (gray degeneration). When
the cord has been hardened in chromic-acid solution the difference between the

sound and diseased tissue is very marked, and it usually can be readily made

out that the tract of degenerative tissue continually narrows from below

upward by a loss of its lateral or external portions, so that at last it becomes

a narrow band or column (in section a zone) upon each side of the posterior

spinal fissure. This arrangement of the degeneration is not, however uni-

versal, and the upper portion of the cord, or even the medulla, may be

primarily and most severely involved.

The sclerotic process usually begins in that portion of the posterior column

through which the posterior roots of the spinal nerve run, and to Avhich the

name of the "
posterior root-zones

"
has been given. This portion of the spinal

cord has in it ascending nerve-bundles, which in their passage upward escape

into the slender columns in immediate juxtaposition to the posterior fiasure

(columns of Goll). In travelling up the cord the degenerative process extends

along the root-zones and along the columns of Goll. In some cases the

columns of Goll seem to bear the brunt of the disease, in others the root-

zones are especially affected.

Microscopic examination of those portions of the cord where the patholog-

ical process has reached its farthest limit reveals a ma&s of connective tissue,

with scattered through it here and there minute points, the atrophied axis-

cylinders from which the myeline sheaths have wasted away. The connective

tissue is fibrillat<?d and nucleated, with excessive tralxHndse. The blood-vessels

also have undergone a marked sclerotic change, which esj>ecially affects the

outer coats and adventitial sheaths, and lessens the lumen of the vessels.

When the sclerosis is less advanced, tlie change consists in an increase in

the nuclei and the mass of the connective tissue, accompanied by wasting
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of the myeline sheaths, and, it may be, a disappearance of some of the axis-

cylinders.

The exact beginning of the sclerotic process has not yet been positively

determined, but the view of Westphal that there is a stage of granular change

preceding that of pronounced sclerosis is received with favor by most patholo-

gists. On the other hand, pathologists are divided in regard to the question

whether the lesion of locomotor ataxia commences in the connective tissue or

in the nerve-elements
;
some maintaining that the disease is originally inter-

stitial, and that the nerve-elements are wasted by the pressure exerted upon
them by the hyperplastic neuroglia, whilst others teach that the disease is

parenchymatous—i. e. that the original change occurs in the nerve-filaments,

and that the connective-tissue hyperplasia is a secondary result. Some, nota-

bly Spitzka, go so far as to believe that there are two varieties of locomotor

ataxia : one parenchymatous, one interstitial—a view which seems to me

highly improbable.
As was first pointed out by West^al, the peripheral nerves frequently

suffer in tabes, the degeneration beginning in the white matter and ultimately

spreading to the axis-cylinders, and being accompanied by an increase of

connective tissue. The sensory filaments appear to suffer alone. That the

degeneration is not due to propagation by contiguity of the spinal lesion is

shown by the fact that the change begins in the cutaneous filaments and leaves

the large nerve-trunks free. Further, the degree of alteration in the nerves

bears no proportionate relation to the changes in the spinal cord. There is

much reason for believing that in some cases of tabes the change in the nerves

precedes the change in the cord, and that both alterations are the result of a

common cause.

Atrophy of the optic, pneuraogastric, trigeminus, and other cephalic nerves,

with great wasting of fibres and hyperplasia of connective tissue, and even

involvement of the central ganglia, are occasionally found.

The gray matter of the cord is unaffected save in very advanced cases,

when the columns of Clarke show atrophy of their fine nerve-fibres, and in some

cases wasting of their cells. When there has been during life widespread mus-

cular atrophy there is corresponding atrophy of the spinal cells.

Etiology.—Locomotor ataxia is not hereditary ;
is much more frequent in

males than in females
;

is a disease of middle life, although it may occur at

any age. The causes in individual cases are usually very obscure. In a large

majority of cases there is a past history of syphilitic infection, but the disease

is not, strictly speaking, syphilitic, and is not relieved by antisyphilitic treat-

ment. Professor Striimpel's theory that it occurs only in the syphilitic, and is

produced by a post-syphilitic chemical poison, is highly improbable. The old

belief that sexual excess is the ordinary cause of locomotor ataxia is certainly

not true, though such excess may aid in its development. Over-work, nervous

strain, worry, emotional excitement, the immoderate use of alcohol and tobacco,

have been assigned as causes, but their influence is very obscure. Habitual or

even single unaccustomed exposure to wet and cold, especially when combined
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with exhausting labor, appears to have had distinct influence in some cases.

Peripheral traumatisms seem at times to produce tabes, probably by causing
an ascending nerve-degeneration.^ How far lead and other poisons act is

uncertain, but Tuczek has described under the name of tahes ergotica an

affection closely simulating locomotor ataxia. It is probable that in the

majority of cases various causes work together for the one result. Syphilis,

venereal and alcoholic excesses, worry, mental strain, over-exertion, and undue

exposure are often coincident factors in the life of one individual.

Symptomatology.—The development of locomotor ataxia is usually very

slow, insidious, and without fixed regularity in the relative development of

symptoms. Usually the first manifestations are in the legs, but sometimes

double vision, giddiness, or pains about the head take precedence, and the

affection may for years be seated almost exclusively in the upper extremities.

This is evidently due to the fact that although usually the pathological

changes begin in the lower portions of the spinal cord and work upward,
sometimes they pass from above downward. The nature of the symptoms of

the earlier stages will be discussed under Diagnosis. The general symptoms
can be best studied in a brief space under the headings of the functions

involved :

First : Disturbances of sensation
;

Second : Disturbances of motion
;

Third : Disorder of the organs of the special senses
;

Fourth : Trophic changes.

Disturbances of Sensation.—Pain is present in nine-tenths of the cases of

tabes. It is variously described by the sufferers as shooting, darting, as a feel-

ing as though lightning were running through the part or as though a red-hot

wire or a sharp dagger were thrust through the limb. In some cases these so-

called fidgurant pains occur continually ;
in other instances they come on in

paroxysms; but almost invariably they temporarily disappear at intervals.

They may follow the distribution of the nerves, but more commonly are felt

most severely in the neighborhood of the joints, especially in the inside or the

outside of the knee or of the ankle. Usually they are not associated with

redness or any soreness, and often the patient seizes the affected part forcibly

and obtains by the pressure some relief. A certain amount of redness and

tenderness may, however, be present during the pain, and in exceedingly rare

cases trophic eruptions ocrcur. Sometimes the pain seems widespread and

superficial, and is then usually spoken of as burning or more rarely as a sen-

sation of intense cold.

Pain anses, which are almost pathognomonic of locomotor ataxia, consist

of paroxysms of excessive pain without fever, located in some viscus or

organ, and accompanied by excessive functional disorder of the part. They

frequently come on and disappear with great rapidity and abruptness, and

may last from a few minutes to several days. When the agony is supreme

syncope may bring relief, or there may occur a wild outburst of maniacal rael-

> See Klemperer, Theiis, Berlin, 1889.
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ancholy with attempts at suicide. The paralyzed functional activity is usually

recovered with remarkable rapidity when the paroxysm ends. The most

important of the pain crises are the muscular, the gastric, the rectal, the

urinary, the genital, the cardiac, and the laryngeal.

The muscular crises, whi(,'h are extremely rare, consist of a feeling of las-

situde, deepening into an excessive muscular weariness and soreness (like that

which follows violent exercise in one unaccustomed to
it),

and at last entirely

paralyzing, for the time being, the affected muscles.

The gastric crises, the most frequent of any, are characterized by violent

shooting and burning pains, having their focus in the epigastric region and

radiating in all directions, laterally, upward, downward, until at times they

seem to fill with agony the whole abdomen and chest. They are generally

increased by epigastric pressure and by the ingestion of food, and are always

accompanied by nausea and excessive vomiting. After the stomach has been

once emptied the discharge is glairy or ropy, neutral or acid, and often

streaked with blood
; rarely there is abundant coffee-ground vomiting or even

pronounced hsematemesis. In some cases the focus of the pain is in the

neighborhood of the umbilicus, when the crises might properly be spoken of

as intesiinal. Occasionally large quantities of gas form in the gastro-intes-

tinal tract and produce a very obstinate meteorism, or there may be copious

bilious, mucous, or serous stools. In such cases loss of the voice, suppression

of urine, extreme coldness and cyanosis of the body, cramps, and collapse may

closely simulate cholera, and death may result.

In the rectal crises the pains radiate from the rectum, or this receptacle

feels as though it were filled up by an enormous body heated to redness, burn-

ing and scorching every part near it.

The genital crises are of two characters. In one, violent paroxysms of

pain centre in the testicles and shoot along the penis to its head, or in the

female burn and bore in the ovaries, the labia minora, and the clitoris. In

other cases frequent spontaneous venereal orgasms replace the pain-paroxysms.

At first the paroxysms end in a fury of voluptuous delight, but more and

more pain tramples over pleasure until at last the orgasm is but unspeakable

torture.

The genito-urinary crises may simulate renal colic, the pain radiating along

the ureters into the genitalia and being associated with retraction of the testicles.

More frequently, however, intense burning or lancinating darts of agony in the

urethra, associated with unconquerable cystic tenesmus, suggest the presence

of calculi—a suggestion which is especially forcible in those cases in wiiich the

pain is persistent and anaesthesia of the bladder gives rise to urinary retention

and ammoniacal fermentation, with subsequent deposits of phosphates.

The symptoms of the cardiac crises are violent lancinating and constricting

pains in the region of the heart, associated with great dyspnoea, intense dis-

tress, and irregularity of the pulse, with or without intermission of the heart-

beats.

The laryngeal crises consist of violent paroxysms of hoarse coughing, ending
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in a raucous inspiration like that of whooping cough, and attendetl by great lar-

yngeal disturbances of respiration and atrocious fulgurant pains in the shoul-

ders and along the spinal column. The expectoration is of a scanty, saliva-like

secretion, or rarely of little pellets of mucus stained with blood. Asphyxia

may in these cases be so extreme as to produce coma and even death. In some

cases laryngeal paralysis or anaesthesia occurs, and death has resulted from the

pneumonia produced by food ])assing into the larynx.

Amongst the various paraesthesias of locomotor ataxia are formications, the

feeling that water is running over the part, crawling of ants, etc., and espe-

cially the so-called girdle sensation, a feeling as though a tight band was

drawn around the head, the neck, the body, or the limbs, in accordance with

the seat of the lesion in the cord. Numbness may develop early or late.

When it is situated in the feet the patient feels as though he were walking

upon velvet or upon cushions of down. The mucous membrane of organs,

such as the larynx and rectum, in which the crises occur is often completely
anaesthetic.

In the earlier stages the numbness is not invariably associated with loss of

sensibility, and the aesthesiometrical points may be distinctly recognized, but

later tactile sensation becomes impaired. The anaesthesia may exist with or

without analgesia, although the pain sensation is usually also lost. Sometimes

a separation occurs between tactile and pain perception, so that a distinct inter-

val exists between the perceiving of the contact of a sharp point and the pain

which it causes. The temperature sensation is usually diminished, but Donath

affirms that there are cases in which it is exalted. The lack of co-ordination

of tabes is, I believe, largely due to loss of muscular sense, but as physiolo-

gists are not all agreed even as to the existence of this sense, the discussion

would require more space than can be afforded here. Delayed sensation is not

uncommon, and five, ten, or even fifteen seconds may elapse between the time

of the contact and its perception. Mendelssohn affirms that the normal reac-

tion of the sensory nerve to electricity may be reversed, so that on closing of

the circuit the earliest sensation is at the positive instead of at the negative

pole, as in health. The localizing power is sometimes curiously perverted : a

single prick may be felt in many places [polycesthesia), or a prick on one leg

may be located on the other (allocheiria).

Motion, including the Reflexes.
—The influence of locomotor ataxia upon

the cutaneous reflexes varies. In the onset of the case they are, in rare

instances, increased
;
when anaesthesia exists they are usually diminished

;
but

sensation may he well preserved and the cutaneous reflexes he lessened or even

abolished. The deeper reflexes are profoundly affected. Complete loss of the

knee-jerk (WeMphaPs symptom) is one of the earliest and most constant phe-

nomena. When, however, the disea.se commences in the upper portion of the

cord, it may be late in coming on.

Loss of co-ordination shows itself both in station and in locomotion.

When it exists only in a slight degree, the patient may be able to stand with

the feet close together or on one foot, or may be able to walk fairly well
;
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but if the eyes be closed, the lack of control becomes at once manifest, and

as the disease develops a gait so peculiar as to be spoken of as the ataxie

gait results. In the earlier, but fully-developed stages the patient walks

with his head a little bent forward and the eyes directed to the ground.

The trunk inclines upon the thighs, whilst the feet are held in advance

of the buttocks, with the legs widely separated from each other. At the

same time, owing to the excessive contractions of all the muscles of the

lower extremities, the leg proper is extended somewhat rigidly upon the

thigh, and there is very little movement at the knee-joint. The advancing

leg is therefore raised from the ground in some degree by an elevation

of the pelvis, although at the same time some flexion does occur at the

knee-joint. By these conjoint movements the foot is freed from the ground,

and, having been flung forward and outward by a rapid muscular jerk, comes

down with a thump like a solid mass. In some cases the heel is the last to

leave the ground and the first to touch it. Not rarely the pelvis is so much

inclined during walking as to carry the centre of gravity too far toward the

side of the stationary leg. To counteract this and maintain the balance of the

body the upper portion of the trunk is curved toward the advancing leg by a

contraction of the erector spinse muscles, or the arm corresponding to the

advancing leg is thrust out laterally. The alternation of these movements at

each step may give a pendulum-like swing to the body. In a more advanced

stage of locomotor ataxia the patient is able to walk only by the help of two

sticks or crutches. The body is thrown forward in order to counteract the

tendency to fall backward produced by the peculiar position assumed by the

legs, which are held in advance of the buttock on account of the tendency to

undue contraction of their extensor muscles : the foot is usually at an obtuse

angle to the leg, and the thigh at an obtuse angle to the trunk. If under

these circumstances the trunk be erect, the line of the centre of gravity would

fall through the buttocks posterior to the point of siipport
—i. e. the foot—and

consequently the patient would fall backward. To overcome this, the trunk is

often bent so far forward that the line of the centre of gravity is in front of

the feet, and the patient would fall forward if he were not supported by a

stick or crutches. All the movements executed with the legs are performed

M'ith great stiffness and by sudden jerks. The straddle is usually very

marked, and the leg is raised from the ground by an elevation of the pelvis

in the method already described. Still later in the disorder the legs are

entirely beyond the control of the patient. They are thrown around in wild,

irregular, choreiform movements, which render them of no use whatever in

walking. Under these circumstances progression is impossible. When the

lesion travels up the spinal cord, all power of co-ordinating the muscles of the

trunk may be lost, so that the patient is no longer able to sit in a chair.

Organs of Special Senfie.—Of the organs of special sense, the eye is the

one most frequently attacked in locomotor ataxia. Of the external ocular

muscles, the rectus is the most frequently paralyzed, but any muscle may be

affected. The loss of power may be transient or permanent. Transient
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ocular palsy, with its resultant transient diplopia, belongs to the earliest period
of the disorder. The permanent palsy is seen in the later stages, and may
produce ptosis, internal or more rarely external squint, and even a general

ophthalmoplegia.
The pupil is affected sooner or later in a majority of cases of locomotor

ataxia. It is usually contracted, but mydriasis may occur, and irregularity

of the pupil is sometimes seen. The most characteristic alteration is that

known as the Argyll-Robertson pupil, or as reflex iridojdegia. In this con-

dition the pupillary reflexes are abolished, although the normal relations

between the pupil and accommodation are preserved ; consequently, no pupil-

lary movement occurs when the skin of the neck is violently pinched or

when light is thrown suddenly into or shut off from the disordered eye,

although the pupil dilates when the gaze is suddenly directed from a near

to a distant object.

The most characteristic visual results of locomotor ataxia are contractions

of the field of vision, with disorder of the color sense. The contraction is

concentric, but is usually somewhat irregular. The power of perceiving yellow
and blue is kept for a long time, whilst blindness for green or red is early

developed. The contraction of the field of vision and the disorder of the

color sense are due to degeneration of the nerve-fibres of the optic nerve;
which degeneration usually commences in the periphery.

I know of no observations on disorder of either taste or smell in locomotor

ataxia. Deafness occasionally occurs either as an early transient or a late

permanent symptom. According to Gowers, it is accompanied by a progressive

limitation of the range of hearing analogous to the contraction of the range
of visual field

;
the notes of the scale, beginning at the top, dropping out of

the range of hearing, one after the other, until all are alike inaudible.

Trophic Changes.
—The most important trophic changes in locomotor ataxia

are alterations of the bones and joints, perforating ulcer, and perhaps cardiac

disease. Sclerotic arthropathy may first show itself by a peculiar articular

crepitus, but the first fully-formed stage is that in which a serous effusion, free

from blood, pus, or albuminous flocculi, occurs in the articular cavity, whence

it may extend into the tissues around the joint and even into the affected limb.

The joint at this time is enormously swollen, hard, usually pale, and so resistant

as not to pit on pressure. In rare cases the effusion is absorbed, but usually

the second stage is soon develoj^ed. At this time the joint is much swollen,

hard, and bony, with an evident increase in the size of the bony surfaces. In

the third stage there is destruction of the articulating surfaces, and in some

cases so much absorption of the bone and changes in the ligamentous structure

as to produce great alterations in the |K)wer of movement. The epiphyses

especially undergo atrophy and change ;
the ligaments are elongated, probably

as a consequence of prolongal stretching by the excess of fluid; and at last a

condition of subluxation, or perhaps of complete luxation, of the joint occurs,

so that the ataxic may l>e able voluntarily to put out of joint a shoulder, a

knee, or other joint without pain, though marke<l grating can be felt during
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movement. The ataxic arthropathy is sometimes unilateral, but is frequently

more or less symmetrical. It attacks especially the knees, and next in order

of frequency the other joints of the lower extremities, but it may occur in any
articulation of the body. When the small

joints of the hand or foot are affected,

peculiar deformations result, constituting

Fig. 52.

Fig. 53.

Tabetic Feet (after nature).

U y
Impression of Tabetic l-eet ^after Ball).

Fig. 54.

the so-called
" tabetic foot

" and "
tabetic hand." (See Figs. 52, 53, and 54.)

The shafts of the bone may atrophy and spontaneous fractures occur. The

primary change is probably always an hypertrophy,

which is followed by a pronounced atrophy. When
the jaw is attacked the wa.sting of the alveolar pro-

cesses results in the dropping out of the teeth, which,

though entirely sound, may be shed one by one or

tumble out en masse.

Perforating ulcer may attack the hands or probably

even the internal organs, but especially affects the vicin-

ity of the metatarso-phalangeal articulations of the feet.

The first symptom usually is a severe pain. This pro-

dromic pain may, however, be entirely wanting. A
small hsemorrhagic or ecchymotic .spot now appears

under the epidermis : in the course of a few hours

the skin detaches itself, or more frequently becomes

excessively thickened into a large, dry, corn-like mass;
a small slough soon separates, leaving the ulceration

round, with sharp, acute edges, piercing usually to the

deeper tissues and in many cases reaching the articu-

lation or the bone. Around the ulceration there is apt to be serous infiltration

and swelling. The perforating ulcer may be recovered from either without

loss of bone or with the throwing off of small necrosed flakes, but in most

ca.ses the bone becomes seriously diseased and a sinus forms. In this condition

the lesion appears as a small aperture leading by a narrow sinus to diseased

bone and surrounded by thickened, su])erimpo.sed layers of epidermis. The

surface of the spot is usually cold and anaesthetic, the characteristic feature

Tabetic Hand (after Ball).
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of the ulcer being its insensibility to irritants and its freedom from pain

during rest. The attack may end in death from erysipelatous inflammations

of the foot and leg, or in recovery with ankylosis and various deformities.

In 1879, Vulpian called attention to the frequency of valvular disease of

the heart in locomotor ataxia, and his observations have since been confirmed

by both German and French writers. Insufficiency of the aortic valve appears

to be the most frequent lesion, but any valve, and even the heart-muscle, may be

involved. How far these lesions ought to be considered as strictly trophic and

due directly to centric nervous disease is at present uncertain. Nevertheless,

when, as in some cases, a sharply-defined perforating ulcer forms upon a valve,

the existence of a trophic influence can scarcely be denied, whilst the fact that

cardiac lesions habitually occur when the cardiac crises indicate diseases of

corresponding centres is certainly noteworthy.

Termination.—Very few of the symptoms of locomotor ataxia in any way

compromise life, so that even when almost the whole length of the spinal cord

is affected the patient may live on, without control of his voluntary muscles,

for a quarter of a century. In women tabes does not prevent successful preg-

nancy ; per contra, whilst pregnancy may for the time being hold in abeyance

the symptoms, it has no permanent effect upon the disease. Usually in tabes

life is sooner or later cut short by some intercurrent disease
; especially are

the kidneys liable to become diseased. Again, not rarely the tendency of the

lesions to pass to other portions of the nervous system leads to the fatal result.

Of all portions of the nervous system, one of the most prone to be secondarily

affected is the gray matter of the cerebrum, with result of mental disturbance.

Under these circumstances violent insanity, amounting even to an acute,

rapidly-fatal mania, may develop, but more commonly the cerebral symptoms
are less severe, taking the form it may be of a melancholia or slowly develop-

ing into a peculiar garrulous imbecility. Progressive paralysis of the insane

and locomotor ataxia not rarely coexist, offering a clinical picture of two inter-

mingled diseases. Sometimes the one, sometimes the other affection appears

to be the fii-st in development. Subacute myelitis is said sometimes to occur

as a complication, and the lateral columns, or even the gray matter, may be

involved.

Diagnosis.—The diagnosis of fully-developed locomotor ataxia is usually

so easy as to require no discussion. The only affection which resembles it is

the hysterical disorder known as astasUi and abasia (hysterical aictxia^ auto-

matic aiaxia). In this disorder, however, there is no lack of co-ordination

in the movements of the limbs when the patient is uj)on the back, even though

walking is impossible. The knee-jerk is rarely, if ever lost; the pains, if

present, are cephalalgic or rhachialgic, and are very rarely if ever closely com-

parable with those of true ataxia
;
whilst the true nature of the hysterical

disorder is unmistakably shown by its suddenness of onset, by its irregularity

of course, and by the presence of choreic movements, convulsions, globus hys-

tericus, or other distinctly hysterical symptoms.
The recognition of locomotor ataxia in its early stages is more difficult. The
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most characteristic symptoms are the pains, loss of knee-jerk, loss of co-ordi-

nation, and the trophic and visual phenomena. Any of these may precede the

others in order of development, and may continue for years without other symp-
toms : the co-existence of any two of these symptoms renders the diagnosis

almost certain.

The pains of locomotor ataxia are usually to be distinguished from other

pains by their being bilateral and not associated with persistent tenderness

either on pressure or movement. They are, however, sometimes so closely

simulated by fleeting gouty pains that the true nature of the latter can only

be made out by the recognition of other symptoms of gout.

The visual phenomena are most important, but not absolutely decisive.

As tabes may begin with a diplopia, a strabismus, or a laryngeal palsy, any
such symptom occurring without obvious cause in a middle-aged person, not

hysterical or syphilitic, should arouse suspicion.

When tabetic crises occur as a very ^rly symptom, their true nature may
be overlooked : it is, however, usually to be recognized by noting the repeti-

tion of the attacks, the suddenness of their onset, the severity of the pain, and

especially the rapid recovery of the functional activity of the part, and the

absence of evidence of local organic disease when the nerve-storm is past^

Most of the crises are dependent upon sclerosis high up in the spinal cord t

the lower extremities may be free from disease, but failure in co-ordination

in the upper extremities or characteristic ocular disturbances may usually be

discovered. The cardiac crisis is especially liable to be mistaken for angina

pectoris, but the seat of the pain does not actually correspond to that of angina

pectoris. The focus is usually in one or the other axilla, whilst the pains do not

radiate down the left arm, or, if they do so, at the same time shoot through the

body itself and into the right arm. The pains are also more lancinating than

in angina pectoris, and especially are the individual paroxysms more pro-

longed.

Peripheral neuritis, when confined to the lower limbs, may produce an ataxia

with pain which has been attributed to centric disease. In such a case, how-

ever, there is always tenderness over the nerve-trunks, whilst in locomotor

ataxia no such tenderness exists, except when the centric disease is complicated

by neuritis. Under the latter circumstances great care must be exercised to

avoid making a mistake. The occurrence of crises or of visual symptoms
would establish the presence of centric disease, but it must be remembered

that gummatous syphilis may simultaneously attack the nerves and the nerve-

centres, and produce symptoms like those of locomotor ataxia, with or without

neuritis.

Prognosis.—The prognosis of locomotor ataxia, is very serious, and in the

fully-formed disease, so far as cure is concerned, I believe hopeless, the few

reported cases of cure having, in my opinion, been founded either in errors of

diagnosis or of observation or in the too early report of the case. Gummatous

syphilis may give rise to symptoms very closely resembling those of locomotor

ataxia, and be relieved by antisyphilitic treatment. Improvement of the symp-
VoL. I.—50
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toms under treatment, and indeed arrest of the disease, do, however, occur in

locomotor ataxia, especially in the early stages.

Treatment.—In the management of a case of locomotor ataxia it is of the

first importance that all sources of exhaustion or of nervous depression he cut

off'. Rest, both bodily and mental, is vital. The life of the patient should

be permanently arranged in such a way as to avoid all unnece&sary exi)enditure

of vital force. Physical labor is of course impossible, and mental work should

be so reduced that it will only be sufficient to divert the attention of the patient

from himself. There can be no doubt that the disease may be sometimes

arrested, temporarily at least, by placing the patient in bed for a series of

weeks, and at the same time using massage to prevent the bad effects upon
the general health which such confinement tends to produce. Even when the

patient is going about and in the best condition, long walks should be avoided,

it being remembered that a single hour's exhaustion may overthrow the good
achieved by many weeks of rest. The diet should be nutritious, but non-

stimulating, and a moderate use of wine is not harmful, although the slightest

excess of alcohol is certainly very deleterious. Tobacco must be used only in

the greatest moderation.

Sexual intercourse should be as far as possible avoided. It is affirmed by

good authority to be especially harmful in those cases in which there is a

tendency to atrophy of the optic nerve, with increasing impairment of vision,

rapid blindness having, under these circumstance, followed a newly-contracted

marriage. Whilst open-air life is useful, the most scrupulous care should be

exercised to avoid exposure to wet or cold, and, when it is po&sible to the

patient, the winters should be passed in a warm, dry climate.

The effect of internal medication upon pure locomotor ataxia is very slight.

Antisyphilitic treatment is of no value, even though the history of syphilis be

very clear. It is true that medical literature abounds with reports of cases

which seem to oppose this statement, but I have no doubt that in such cases

the diagnosis has been incorrect. Minute doses of mercury
—one-fortieth of a

grain of corrosive sublimate—are believed by some writers to be of service.

As in these minute doses mercury has a distinct tonic influence, it is allowable

to employ it in locomotor ataxia with the hope, rather than the expectation,

that it may have some influence upon the spinal lesion. The free use of mer-

cury is distinctly contraindicated. Nitrate of silver was at one time very com-

monly employed : I have never seen it achieve any good, but the large his-

tory of its use justifies its employment by those therapeutists who have more

respect for the statements of authorities than for the results obtained under

their own eyes. Chloride of gold and chloride of barium, more recent rem-

edies, are probably harmless when not given in too large doses. If phosphorus
have any influence upon the spinal cord, it is that of causing nutritive excite-

ment, and its administration would therefore appear to be contraindicated in

tabes. Almost all of the nervine vegetable drugs have been given in tabes, but

there is no reason for believing that any of them have a direct influence upon
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the lesion. The active influence of ergot upon relaxed blood-vessels has led

to its very free use in locomotor ataxia. There is, however, no sufficient reason

for believing that the spinal lesions are in any degree due to a preceding relax-

ation of the blood-vessels. The effect of ergot in producing tabetic affections

shows that the drug has some influence upon the nerve-centres, and justifies

those who believe in the doctrine of similia similihus curantur in the use of it in

small doses. I have myself seen it used frequently, and have never been able

to perceive the slightest good effects from it. The favorable results which

have been reported from it have usually been in the earlier stages of the dis-

ease, and are alleged to have been seen in the lessening of pain. These pain-

symptoms, however, vary so greatly and so inscrutably in the individual case

that not much importance seems to me to attach to any apparent improvement.

Certainly in locomotor ataxia it is dangerous to give ergot in the enormous

doses which have been employed by some practitioners.

My own belief is that the employmeijt of drugs should be confined to the

administration of harmless remedies, which should give to the patient, when

necessary to be given, the moral support that comes to certain individuals

from the feeling that something is being done; to the giving of tonics, laxatives,

and other mild remedies from time to time as symptoms may call for them
;

and to the careful use of narcotics for the relief of pain. In severe crises

hypodermic injections of morphine are often necessary, but the practitioner

must never forget that the attempt to relieve the frequent attacks of sclerotic

pain by opiates greatly endangers the formation of the opium habit. Anti-

pyrin, antifebrin, and phenacetin certainly have a distinct controlling influ-

ence over nerve-storms even when due to such deep-seated cause as posterior

sclerosis. They are much safer than opium, and I have seen them relieve a

crisis which opium in moderate doses had failed to control. It is necessary,

however, to carefully husband these remedies, so that their influence may not

be worn out in the course of so long a disorder.

So far as the disease itself is concerned, I do not believe that any counter-

irritation is of avail, although some practitioners claim to have had good
results from the use of the actual cautery along the spine. In the very earliest

stages of the disease this may be justiflable, but certainly in the later stages

the amount of relief does not compensate for the suffering and distress involved

in the treatment. In cases of crises repeated mild counter-irritations, in the

form of sinapisms, over the seat of the pain and also over the root of the nerve

supplying the affected part, are urgently called for by moral reasons. They
sometimes seem to bring relief, and may therefore always be applied, care

being taken to see that the application be not sufficiently severe to produce
local destruction. Blisters must be employed under, these circumstances with

the greatest care, as there is danger of the local inflammation becoming uncon-

trollable. This is especially true when anaesthetic portions of the skin are

involved. Any blisters or sores upon the feet should always receive the most

careful attention, it being affirmed by competent authorities that a perforating

ulcer has followed so small an operation as the cutting of a corn. In a crisis
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the application of moist heat in the form of the warm bath and hot fomenta-

tion is oft^n more successful than the counter-irritant.

It is very common for cases of locomotor ataxia to go to certain springs for

treatment, notably in Europe to Aix-la-Chapelle and in this country to the

Arkansas Hot Springs. I do not myself believe that there is any virtue what-

ever in the water, at least of our Arkansas springs. Most cases of true loco-

motor ataxia are not distinctly and permanently benefited, and whatever good
is achieved is the result of the stimulating effect of travel and new scenes, to

the freedom from care, rest, and to the hydrotherapeutic measures employed.

Very many of the practitioners at these hot springs use mercury in enormous

amounts, and old cases of syphilis, which perhaps have been mistaken for

sclerotic disease, are often benefited, but the cases of true sclerosis are not

rarely greviously injured. I do not think that these waters act any differently

from waters that have been heated artificially, and the home use of the warm
bath or the warm pack is often of service in tabes by quieting the patient,

reducing the amount of pain, and aiding rest and massage in bringing about

relief. One, two, or even three warm baths or packs may be employed daily

according to the strength of the patient. The temperature of the water should

not be over 100° F.

In all cases it is essential that the bladder be thoroughly emptied at regular

intervals. Even in the earlier stages micturition may be so imperfect that

there is a residuary urine, which undergoes fermentation and sets up a cystitis,

that, although slight, may yet be sufficient to gradually involve the ureters

and the mucous membranes of the pelves of the kidneys, and finally the kid-

neys themselves. In this is probably found the cause of frequent death from

kidney disease in locomotor ataxia. No hesitation should be felt, in any case,

in using the soft catheter, and when the urine is ammoniacal the bladder

should be washed out thoroughly every other day with a dilute solution of

some antiseptic.

Very much has been claimed by certain writers for the use of electricity

in locomotor ataxia, but I have myself never seen it do the slightest good.

It has been the habit of certain electro-therapeutists to apply the galvanic

current to the spinal column. Some authorities recommend that the current

should be passed upward, some that it should be passed downward, the posi-

tive or negative pole, as the case may be, being placed at the nape of the neck,

its antagonist at the end of the spine. I do not myself believe that under

these circumstances any portion of the electrical current passes through the

thick bony envelope and reaches the spinal cord. Every physiologist knows

that the slightest electrical stimulation of the cord will produce muscular con-

traction, but no current that can be used for remedial purposes, applied in

the manner just s|x>ken of, ever provokes any evidences of spinal functional

activity. For similar reasons I do not believe it possible to galvanize the

cervical sympathetic ganglia, as has been recommended by various writers, in

the treatment of this and other nervous diseases
; moreover, there is no suffi-

cient clinical or scientific reason for believing that galvanization of these gan-
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glia, if po&sible, would do any good. The local use of the wire brush with

a current of moderate strength is said to be sometimes useful in relieving

the excessive numbness of locomotor ataxia.

Two surgical procedures have been proposed for the cure of tabes, and have

received sufficient laudation to require notice here. The first of these, as pro-

posed by Langenbach, consists of the stretching of the sciatic or of such other

nerves as take their origin in the affected region. This procedure is so devoid

of known scientific basis that I have myself never felt justified in using it
; and,

although a few cases of remarkable results have been reported, the almost uni-

versal consensus of medical opinion is that nerve-stretching in tabes is not

justifiable. The operation has itself caused death, and has been followed by
inflammation of the spinal cord.

In 1883, Motschoutkowski published a paper in the Wratsch proposing
the use of suspension by the neck for the cure of tabes, and giving account of

several cases in which the symptoms of ataxia had been in this way very
much relieved. Motschoutkowski believed that there is an absolute stretching

of the vertebral interspaces and a direct influence upon the cord, but in the

present state of our physiological knowledge the use of suspension in tabes must

rest absolutely on empirical basis, no probable theory being at hand to account

for the value of the method, if indeed it have value. The subject did not

attract wide attention until its exploitation by Charcot, whose reports were

most favorable, it being claimed that out of 50 consecutive cases in his clinic

treated by susi)ension, 38 were undoubtedly ameliorated. Thorough trials have

now been made with suspension in every portion of the civilized globe, and

certainly the published results do not coincide with the enthusiastic Parisian

reports. Thus, of 75 English cases A^hich I have collected from various

papers, not one is recorded as having received any distinct benefit. The Ger-

man reports are scarcely more favorable. In none of the 114 cases reported by
Hirt was there any very distinct result. In Professor Mendel's clinic, out of

61 cases only 5 distinctly improved. On the other hand, 6 cases of death

from suspension have been reported, the death sometimes taking place during
the suspension, and sometimes occurring within the twenty-four hours after-

ward. Charcot teaches that oedema, obesity, phthisis, valvular or other cardiac

lesions, emphysema, and marked atheroma of the arteries are contraindica-

tions to the use of suspension ;
and certainly when either of these exists the

practitioner is not justified at all in experimenting with the method. Mot-

schoutkowski practised suspension ten minutes three or four times a week
;

others have used it every few hours. It is probably best to give it once a day,

from five to fifteen minutes. The best form of apparatus is probably that

which is known in America as the Weir Mitchell.
, Space is wanting for its

description. The practitioner should always see that the patient is suspended
from a spring balance, so that an absolute knowledge of the amount of force

used can be obtained.
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Antero-lateral Sclerosis.

Definition.—A disease due to sclerosis of the antero-lateral columns of

the
.sj)iiial cord, characterized by stiffness of the affected parts, marked mus-

cular contractions with partial loss of power, exaggerated reflexes, without

pronounced disturbance of sensation and without trophic changes.

Synonyms.—Spastic paraplegia ; Spastic spinal paralysis.

Etiology.—Antero-lateral sclerosis has relations with syphilis similar to

those of locomotor ataxia
;
seems also to be produced by various poisons,

notably lead
;
has been believed by some authorities to be the result of sexual

excesses, and appears not rarely to be the outcome of excessive exposure with

overwork—in a word, our present knowledge indicates that the causes which

produce in one case posterior sclerosis, in another case bring on antero-lateral

sclerosis, but give us no clue for deciding why in one case one region, in another

case another region, of the cord is attacked.

Pathology.—In spastic spinal paralysis the lesion commonly found is

sclerosis of the lateral columns, especially affecting the so-called cross pyra-
midal tract, and containing the fibres passing between the cerebral ganglia
and the motor cells of the cord. The microscopical changes are similar to

those which occur in sclerosis of the posterior columns.

Symptomatology.—Antero-lateral sclerosis is an essentially chronic dis-

order, which is commonly developed in middle life, though occasionally seen

at either extreme of age. As the lower segments of the cord are usually first

affected, the disease generally first reveals itself by a loss of endurance during

walking and a peculiar stiffness and awkwardness of gait.

Even before there is distinct loss of power the patient will be troubled at

night, especially after a hard day's march, with clonic or tonic spasms, which

cause the legs to stiffen suddenly or to be jerked about. A little later the stiff-

ness and loss of power combine to produce a very characteristic gait. The
contractures of the various muscles prevent the bending of the joints of the

knee and hip, whilst the great power of the muscles of the calf tends to draw

the heel up and to thrust the toe downward. Consequently, the foot can be

lifted from the ground, sufficiently to make a step, only by raising and rotating

the pelvis, so that the body is inclined toward the leg upon which the patient

rests during the step, whilst the moving foot is slowly thrust forward. The
toes appear to stick to the ground, and are only with the greatest diflBculty

sufficiently raised to be pushed forward. The steps are of necessity very short,

it may only be three or four inches. As the leg is put forward, not rarely

violent tremblings affect it, and in some cases these movements are so rhyth-
mical as to throw the heels of the patient up and down in regular vibrations.

As the disease progresses the contractures of the muscles of the calf become

so great that the heels are permanently drawn from the ground and the patient

rests upon the toes. Under these circumstances the trunk is of necessity thrown

forward, and is preserve<l from falling only by means of crutches or canes held

well in advance of the body. A little later than this all power of locomotion
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is lost, and not rarely the patient is confined to bed, or, if he attempt to sit,

must be propped up in a chair with his feet supported in front of him.

When the power of locomotion is lost the leg is usually flexed upon the

thigh, the heel drawn up, and the toes turned inward, these positions being
due to the superior power of the ])Osterior muscles of the thigh and leg and

of the abductor muscles as compared with their antagonists. In some cases

the patient lies with the legs stiffly extended, very rigid, the feet inverted and

often crossed.

Tonic spasm is especially characteristic of spastic paraplegia, but very early

in a case clonic spasm may occur, and even that form of violent clonic spasm

may be present in which the legs are vibrated rapidly to and fro, and to which

the very inappropriate and incorrect name of spinal epilepsy has been given

by Brown-Sequard. This clonic spasm is especially apt to happen during the

night, and is usually painless, but is sometimes accompanied with cramp-like
sensations.

The functions of the sexual organs, tKe bladder, and the rectum are usually

not implicated until very late in the disorder. Sensory symptoms are com-

monly not present, or at most are confined to slight dull pains or a feeling of

weariness or slight numbness or paresthesia. When rheumatoid pains with

distinct disorder of sensibility occur, the probabilities are that a neuritis has

been set up or that the disease has extended to other portions of the spinal

cord.

There is no wasting of the muscles and no trophic changes in the joints or

other part. For reasons which at present are not very apparent the lesion has

little tendency to spread throughout the nervous system, as it does in locomotor

ataxia, and hence ocular and laryngeal implications are rare, as is also mental

confusion or insanity, although lateral sclerosis and general paralysis may
coexist.

Very early in the disorder the reflexes, both superficial and deep, will be

found involved, and their increase soon becomes excessive. The slightest tap

upon the patellar tendon produces a quick and violent response, and it is usually

possible to produce not only an ankle-, but also a knee-clonus; but in advanced

stages of the disease the rigidity of the muscles may be so great as to in a

measure mask the condition of the reflexes, the muscles being already in such

violent spasm that no open effect follows further irritation. In rare instances

the excitement of the reflexes dominates the condition of the muscles, which

may be partially relaxed and quiet when the patient is in bed, but are instantly

thrown into violent contraction by the touch of the floor during attempts to

walk.

The course of spastic paraplegia is usually chronic, the disease generally

continuing for many years and having little direct tendency to shorten life.

Chronic kidney disease is much less frequent than in locomotor ataxia, because

the bladder is so seldom implicated.

Diagnosis.—Although the recognition of the nature of a case of lateral

sclerosis is usually easy, sometimes it is almost impossible. The diagnosis of
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lateral sclerosis rests upon the slowness of the development of a gradual loss

of power, which is accompanied by muscular contraction and heightened re-

flexes, and so situated as to be evidently of spinal origin, combined with

the absence of girdle sensation, of pain, and of disturbance of sensation, of

paralysis of bladder or rectum, of trophic changes, and of disorder of co-

ordination.

The diseases which produce groups of symptoms more or less closely simu-

lating lateral sclerosis are spinal meningitis, chronic cerebral disease with sec-

ondary degeneration, and hysteria.

Spinal meningitis is accompanied by excessive pain, and any attempt at the

extension of the affected limbs produces suffering which is so much greater

than that produced by similar procedures in lateral sclerosis that the diagnosis

should always readily be made out.

Cerebral or secondary contractures, especially as seen in the disease known

as spastic paralysis of childhood, are probably always due to degeneration of

the antero-lateral motor tract of the brain and spinal cord, produced by a

chronic inflammation having its origin in the seat of the original cerebral

lesion. The lesions in lateral sclerosis and in descending degeneration follow-

ing brain disease are so similar that of necessity the cerebral contractures must

simulate those caused by antero-lateral sclerosis
;
but the distribution of the

spastic paralysis differs in the two affections. Cerebral lesions are usually uni-

lateral, spinal lesions usually bilateral. Except, therefore, in rare cases, con-

tractures due to secondary degeneration are readily distinguished from those of

the primary spinal disease by their being one-sided. It is true that in spinal

sclerosis one side of the cord may be, at least in the early stages, more affected

. than the other, and that under these circumstances the symptoms are more pro-

nounced upon one side than the other
;
nevertheless the opposite side does offer

some manifestation of disease. In the diagnosis between secondary and pri-

mary contractures the history of the case also plays an important part. Spinal

spastic paralysis always develops slowly s.x\d insidiously; secondary contractures

almost always have followed an acute attack with cerebral symptoms or are

accompanied by symptoms plainly of cerebral origin. When spastic paralysis

dates back to birth, unleas due to hereditary syphilis, it is probably always of

cerebral origin.

The greatest difficulties of diagnosis are in the separation between hyster-

ical and spinal contractures
; indeed, it would appear that organic contractures

may supervene upon the hysterical variet}'. Charcot reports the case of a

woman in whom contractures of all four extremities developed suddenly and

continued for ten years, with but few temporary' remissions. After the last

seizure the contractures remained until death, and at the autopsy symmetrical
sclerosis of the lateral columns was foimd to extend almost the entire length

of the cord. In one of my own cases contractures which had apparently been

originally hysterical did not relax during anrethesia, and were accompanied
with much atrophy of the affected muscle. In accordance with the rule laid

down by Charcot, that whenever marked atrophy of the musdea and persistence
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of the contractures during anaesthesia are present organic degeneration of the

spinal cord has probably set in, the diagnosis in my case was lateral sclerosis

following an originally hysterical contracture.

In opposition to this view Dr. Gowers asserts: "Nothing resembling it

(spastic paraplegia) ever occurs in hysterical paraplegia. Hysterical contrac-

ture is fixed, and does not vary with posture, as does the '

clasp-knife rigidity
'

of spastic paraplegia. When the spasm is trifling or absent, as in slight and

early cases, the diagnostic difficulty is much greater, and is increased by the

fact that slight excess of myotatic irritability occurs in some cases of so-called

hysterical paralysis. This, however, scarcely ever reaches the degree necessary

to give rise to a true foot-clonus or a rectus-clonus. There may be a spurious

foot-clonus, or a true clonus may be obtainable if there be hysterical contract-

ure, but apart from such contracture a true foot-clonus or a rectus-clonus de-

serves the greatest weight as all but conclusive evidence of organic disease."

These statements are, however, contradicted by my own clinical experience. I

have seen a most severe clonus in hysterical paraplegia in which the symptoms
were persistent for many months without relief, and in which the case was

repeatedly shown at a public clinic, both by Professor C. K. Mills and myself,

as one of sclerosis, but in which recovery occurred in the course of a week

during the administration of subnitrate of bismuth. I am therefore convinced

that a positive diagnosis between spastic paraplegia and hysterical paraplegia is

not always possible without a history of the patient.

Usually, however, the hysterical disorder can be distinguished by the sud-

denness of its development, by the history of hysterical attacks in the past,

by the presence of ansesthesia or other distinct hysterical symptoms, and by
the sudden remissions of contractures. I do not believe that the hysterical

contracture always relaxes during etherization.

Prognosis.—What was said about the prognosis of locomotor ataxia (see

page 785) applies to antero-lateral sclerosis, except that this disorder is much
less prone to compromise life.

Treatment.—The treatment of lateral sclerosis is precisely that of locomo-

tor ataxia. It is true that less has been claimed for the results of mechanical

treatment,
"
nerve-stretching and suspension," but I see no reason for believing

that these procedures have more influence upon one spinal sclerosis than upon
another.

Ataxic Paraplegia.

Definition.—A disease dependent upon a combined sclerosis of the poste-

rior and lateral columns, and presenting during life mixed symptoms of loco-

motor ataxia and spastic paraplegia.

Etiology.—The etiology is that of spinal sclerosis.

Pathology.—Chronic spinal lesions are apt to overflow the tract from

which they originally started or consentaneously to invade several portions

of the cord. In this way arise atypical cases, offering during life contradic-

tory symptoms of spinal disease. Although the combinations in chronic spinal
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disease are in nature various, two types may be well described—ataxic para-

plegia and amyotrophic lateral sclerosis.

Symptomatologry.—Ataxic paraplegia usually comes on most insidiously,

and commouly follows, in the general development of its symptoms, a course

parallel to that of other spinal scleroses already described. According as the

lesion affects chiefly one column or the other the symptoms of the locomotor

ataxia predominate, or the lights and shadows of the clinical picture are chiefly

those of the lateral sclerosis. Usually, the tendency of the reflexes to be lost,

so strongly pronounced in locomotor ataxia, is overcome by the irritation of

the lateral columns, and so there are present together a loss of power of

endurance, with loss of co-ordination and preservation or even excitation of

the reflexes. The sensory symptoms are commonly not so severe as in tabes;

fulgurant pains are uncommon
;

the girdle sensation is not present in a

majority of cases. Ocular disturbance may or may not exist. The gait is a

curious mixture of that of spastic paralysis with that of posterior sclerosis.

Diagnosis.—Probably of all diseases hereditary ataxia gives symptoms
most resembling ataxic paraplegia, but in the latter affection a nystagmus
does not occur and the family history is wanting ; moreover, the knee-jerk is

very rarely lost.

Prog-nosis and Treatment.—The prognosis and treatment of this com-

bined sclerosis are similar to those of locomotor ataxia.

Amyotrophic Lateral Sclerosis.

Definition.—A disease due to sclerosis of the pyramidal tracts and atrophy

of the motor cells of the gray matter of the spinal cord, characterized by

trophic degeneration of the affected muscles, with loss of power, muscular

contractions, and exaggerated reflexes; without pronounced disturbance of

sensation.

Etiology.—The causes of amyotrophic lateral sclerosis are very obscure.

It does not appear to be as closely connected with syphilis as are some other

forms of spinal sclerosis.

Pathology.—The structural changes in the spinal cord are those of lateral

sclerosis and of poliomyelitis, the anterior or direct pyramidal tract being

much more apt to suffer than in pure lateral sclerosis. Atrophy of the nuclei

of the cranial nerves is extremely common. The relative extent of the lesion

in various parts of the cord differs very greatly in different cases, in some the

sclerosis, in others the cell-atrophy, predominating. There is, at present, no

suflicient reason for believing that either one of these lesions is secondary to

the other, although certain authorities do teach that the sclerosis is a secondary

degeneration.

Symptomatologry.—The symptoms of amyotrophic lateral sclerosis are a

combination of those of poliomyelitis and lateral sclerosis—namely, wasting

of the muscles with loss of power (poliomyelitis), spastic contractions, and

heightened reflexes (lateral sclerosis). The relative preponderance of one or

the other of the two sets of symptoms varies indefinitely in individual cases
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according as to whether one lesion or the other predominates. The upper
extremities are usually affected first, the symptoms of the early stages being a

sense of tire, loss of endurance of effort, slow wasting of the muscles, and

perhaps some scarcely perceptible stiffness. Occasionally a tendency to a hem-

iplegic arrangement of the symptoms is seen, and very commonly the trophic

changes predominate in the arms, the spastic symptoms in the legs. The

cranial nerves are usually affecte<l very early, and the symptoms may closely

simulate those of glosso-labial paralysis. Inability to whistle, difficulty of

speech, fibrillary contractions, loss of power of retaining secretions in the

mouth, and finally impairment of deglutition, occur. Amyotrophic lateral

sclerosis is much more serious, so far as life is concerned, than other forms of

sclerosis, death frequently occurring in two to four years from changes in the

motor cells in the medulla involving the vital functions.

Diagnosis.—The recognition of the true nature of a typical case of amyo-

trophic lateral sclerosis is so easy as to need no further discussion here. It

does, however, seem necessary to point oul that there occur in nature all grades
of lesions between the pure poliomyelitis and the pure lateral sclerosis, and

that if the motor cells degenerate very rapidly the loss of muscle-tone may be

sufficient to more or less completely mask the sclerosis of the white matter.

Under these circumstances a slight stiffne&s of gait (" the frozen attitude ")

may alone reveal the true nature of the case. In a case of spastic bulbar par-

alysis the symptoms of bulbar poliomyelitis may be so closely simulated that

the only evidence of the sclerosis is an increase of the jaw reflex.

Prognosis.—The prognosis is very unfavorable, the disease being very

rarely if ever arrested, and death almost invariably resulting in from one to

five years.

Treatment.—The only treatment of amyotrophic lateral sclerosis which

seems to have the least chance of influencing the patient for good is long-con-
tinued rest in bed, with massage and careful nursing.

Friedreich's Ataxia.

Definition.—A disease which occurs in various members of the same

family, dependent upon degeneration of the posterior and lateral columns,

characterized by ataxic symptoms, nystagmus, contractures, and widespread

paresis, with subordinate disorder of sensation.

Synonyms.—Hereditary ataxia
; Family ataxia.

Etiology.—In the causation of so-called hereditary ataxia direct inherit-

ance from parents very rarely appears, but in the great majority of cases the

ancestors of the affected persons have suffered from various forms of nervous

disease, so that the family stock is distinctly neuropathic. The importance
of this is shown in the fact that there are on record only five or six isolated

cases—i. e. cases in which only one member of the family was affected. Among
the generally recognized causes of the disorder are either intemperance, tuber-

culosis, or syphilis occurring in the parent, and consanguineous marriage. Of
these alleged causes, tuberculosis seems the most important. It is plain that
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these various causations have only this in common—namely, a tendency to

lessen in the offspring general vitality and the power of development of the

various organs of the body. In not rare cases Friedreich's ataxia seems to

have been precipitated by the occurrence of some acute disease, the symptoms

having developed after typhoid fever, scarlatina, inflammatory rheumatism,

diphtheria, etc. in a remarkable number of patients.

Morbid Anatomy.—The characteristic pathological changes of hereditary

ataxia consist of sclerosis of the pyramidal tract and of the posterior columns.

In almost all of the autopsies this sclerosis has extended the whole length of

the cord, and in a majority of the cases it has involved the anterior pyramidal
or direct cerebral tracts. It seems, however, not to have been traced up into

the cerebrum itself. In a proportion of the cases a large part of the periphery

of the lateral column, the so-called cerebellar tract, has been found sclerosed.

The gray matter of the cord, especially the column of Clarke, is usually more

or less degenerated, and indeed not rarely the nerve-fibres seem to be materially

reduced in number throughout the whole cord.

We have no knowledge as to which portion of the nervous system is first

affected, but it seems probable that no portion of the sclerosis can really be con-

sidered as secondary to other portions, the widespread changes being the result

of a common cause. The nature of these changes remains in doubt, but there

is reason for accepting as correct the original thought of Kahler and Pick, that

the foundation of the affection is the imperfect development of certain fibres

of the nervous system. There is appearance of truth in the further general-

ization of Pick, that this failure of development is due to early vascular de-

generation, which naturally would especially and primarily affect the posterior

columns of the cord, because this is the most vascular part of the cord. It

must be stated, however, that recent observers^ affirm that there is no alteration

of the vessels, and that in this fact the lesion absolutely differs from that of

true locomotor ataxia. Sclerosis and degeneration of the posterior nerve-roots

were not^d in all of the eight autopsies collected by Griffith—a fact which seems

to negative the assertion of Dejerine, that Frietlreich's disease separates itself

from true locomotor ataxia in that the root-zones of the cord are not usually

affected. Very few examinations of the peripheral nerves are on record, but

Auscher states that whilst these nerves have not undergone degeneration, they

are characterized by the presence of a considerable number of filaments with-

out myelin
—true embryonal nerve-tubes. If this be correct, it seems possible

that the same condition may have been originally present in the spinal cords

of cases of Friedreich's disease, and predisposed their subjects to the develop-

ment of sclerotic lesions upon the slightest provocation. In this view of the

pathology of the disease the fact that in so large a proportion of cases the

symptoms have followed some acute infectious disease is ver\' interesting.

What is needed is microscopic examination of spinal cords taken from mem-

bers of strongly affected families who have not themselves manifested the

disease.

' OmpL Bendua Soe. Biolog., 1890.
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Symptomatology.—Friedreich's ataxia almost invariably appears during
childhood. Out of the 143 cases tabulated by Crozer Griffith, about 30 per
cent, developed the disease before the sixth year of age, about 60 per cent,

before the tenth year, and only 3 per cent, between the twentieth and twenty-
fifth years.

Usually the attack comes on insidiously, without prodromic symptoms, but

eclampsia, vomiting, vertigo, curvature of the spine, flexion of the toes, palpi-

tation of the heart, choreiform movements, and other evidences of irregular

nervous disturbance have been noted. The first characteristic symptom is

commonly a peculiar awkwardness of movement, which may develop directly

in any portion of the body, although in the majority of cases it is first present

in the legs. In rare cases speech and the lower and upper extremities have

been simultaneously affected. A monoplegic and even a hemiplegic form of

attack have been recorded.

In contrast with true locomotor ataxia the inco-ordination is not always
increased by closure of the eyes. In the fully-formed case the gait varies :

sometimes it resembles that exactly of true tabes
;
sometimes the aberration

from the norm shows itself only in a strong tendency to the lateral projection

of the foot; sometimes the walk is rolling like that of a drunken man. In

the upper extremities the loss of co-ordination is evinced by irregular jerky
movements and the inability to perform delicate acts. Late in the disorder

inco-ordination often becomes so extreme that in the impossibility of properly

apposing the fingers one to another the action of the hand resembles that of

the paw of an animal. The peculiar condition which Friedreich designates

the " ataxia of quiet action" and which he states to be characteristic of the

disease and never present in true locomotor ataxia, is usually a rather late

symptom, and is shown in the inability of the subject to hold the arm still

in extension or in other quiet though somewhat forced positions. In its most

advanced stage this ^'static ataada" even produces peculiar athetoid symptoms
in the fingers when lying in the lap, or a wavy or non-rhythmic oscillation of

the arms and legs when at rest. It is very common in the head, causing a

peculiar oscillation which is sometimes described as tremor or, when the oscil-

lations are excessive, as choreiform movements. Sometimes these oscillations

occur only under excitement, and simulate somewhat an intention tremor.

Spasms and cramps are rarely present.

In hereditary ataxia the knee-jerk is usually abolished early in the history

of the case. It is, however, not always absent, as it has been found normal in

a number of reported cases, and in some cases which seem in all other respects

to have represented the disease it has been exaggerated. The most probable

explanation of these rare instances is that in them the lumbar enlargement of

the spinal cord has not been involved. In some of the cases in which the

knee-jerk has been found exaggerated ankle-clonus is asserted to have been

present. The cutaneous reflexes escape in the majority of cases, but are occa-

sionally diminished, and have been noted as increased.

Incontinence of urine is a very rare symptom, and the sexual organs often
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long preserve their integrity. Initial muscular weakness is spoken of as a

symptom, but probably in a majority of cases is apparent rather than real
;

however, in the advanced disease true loss of muscular power frequently occurs,

and in a case reported by Vizioli it became so widespread and complete that

the patient was almost reduceil to immobility. Atrophy of the muscles is the

exception rather than the rule, and, although the electro-contractility of the

muscles is rarely disturbed, the reaction of degeneration has been noted. Mus-

cular contractions are very frequent in the later stages of the disease, and not

rarely give rise to deformities, such as curvature of the spine (which has been

noted in about one-third of the cases reported), talij)es equinus, and other forms

of club-foot, besides various distortions of the limbs, toes, and fingers.

In a few cases of Friedreich's disease fulgurant pains like those of locomotor

ataxia have been present as an early symptom, but in the majority of instances

they are absent through the whole course of the disease, the only disturbance

of sensation consisting of aching pains, slight numbness, and various parsesthe-

sise. The numbness, formication, and tingling are rarely severe, and the girdle

sensation has been noted only in a small proportion of the cases. Disorder of

speech may be an early, but is usually a late, though an almost universal,

symptom. It varies in form and intensity : sometimes the subject speaks with

hesitation and a drawl, sometimes the words are thrown out in a jerky, almost

stuttering manner, whilst typical scanning has been reported. Irregularity of

pitch, indistinctness of utterance, slurring of the syllables, in various cases have

indicated that the laryngeal muscles are aifected. With these disturbances of

speech other evidences of bulbar paralysis are often present. Evident lack of

control in the movements of the tongue and lips, tremors, choreic or oscillating

movements of the tongue, fibrillary contractions of all the muscles about the

month, loss of power of holding the saliva in the mouth, with a loss of tone

in the muscles of expression,
—any or all of these symptoms may be present

as the outcome of a deep-seated bulbar involvement.

Trophic changes of the joints and bones, such as appear in true tabes, have

not as yet been noted in the hereditary affection. On the other hand, vaso-

motor disturbances, as shown by coldness of the extremities, blueness or lividity

of the surface, and even by oedema, are not very infrequent.

The eye-symptoms are ptKiuliar. Strabismus with diplopia sometimes

occurs; blepharospasm with ptosis has been occasionally noted; but the charac-

teristic though usually late manifestation of the disease is nystagmus. This

may take the form of what Friedreich calls
^^ ataxic nysto/gmus"

—
namely,

oscillating movements appearing when the eyes are turned ujwn some object

held near
;
or that of "

static nystagmus
"—that is, movements when the eyes

are su})posed to be at rest. The pupillary movements may be slu^ish, but

tiiey are always present, and the Argyll-Robertson pupil has never been

noticed. Atrophy of the optic nerve is rare. Vision is occasionally impaired,

but contraction of the field has only been observed a few times. Color sense

seems not to have been studie<l. It is not rare for the intellect to be dulled in

cases of hereditary ataxia, but distinct mental alx?rration is very uncommon,
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and there seems to be very little tendency in the disease to distinctly involve

the cerebral hemispheres.
The course of hereditary ataxia is always slow, death in almost all cases

having been produced by some intercurrent affection. Survival after forty

years of illness has been noted.

Diagnosis.—The symptoms of Friedreich's disease are so diverse and so

closely resemble those of other scleroses that in some isolated cases there may
be a difficulty of recognition. Usually, however, the occurrence of several

cases in one family, the subordination of the sensory to the motor symptoms,
the static inco-ordination, with the subsequent oscillating or choreic move-

ments, and the presence of disturbance of speech, with nystagmus, make the

recognition of the nature of the disorder very easy.

Prognosis and Treatment.—The prognosis in Friedreich's disease is abso-

lutely hopeless, and no known treatment is of any avail.

Progressive Muscular Atrophy.

Definition.—A disease due to a slow degeneration of the trophic or motor

cells of the spinal cord, clinically characterized by slowly progressive atrophy
of more or less restricted groups of muscles, with proportionate loss of power,
and without changes in the electrical reactions until very late in the disorder.

Synonyms.—Wasting palsy ;
Cruveilhier's palsy.

Etiology. —Chronic spinal muscular atrophy is most frequent in males

between the ages of twenty-five and fifty. Heredity, and especially indirect

heredity, seems to have etiological influence in a minority of cases. Over-

work, mental distress, exposure, traumatisms, and syphilis are all assigned as

causes, but their action is very obscure.

Pathology.—The anatomical changes found after death from progressive
muscular atrophy involve the muscles, the nerves, and the spinal cord. The
wasted muscles are exceedingly pale in color and show under the microscope
various alterations in their fibres. Four of these changes seem to be well

defined : first, narrowing of the fibres, with slight changes in striation
;

second, fatty degeneration, in which the transverse striation gives way to a

granular appearance, the granules increasing in size nntil at last the sheaths

are simply occupied by fat-globules ; third,
" vitreous degeneration," in which

the muscle-sheaths contain only a clear material very faintly striated and con-

taining fat-globules; fourth, an apparently longitudinal splitting up of the

fibres, with degeneration of the transverse striation, or in other cases with the

appearance of the transverse striation much finer than normal, this condition

being followed by the accumulation of fatty globules and wasting of the fibre.

In all these cases the fibre is ultimately destroyed, th? sheaths being left empty
and shrunken, but clearly distinguishable from the interstitial fibrous tissue.

The peripheral nerves contain many fibres undergoing a degeneration
which ends in total destruction of the nerve-filaments, leaving only their

empty sheaths. This degeneration appears to affect earliest the anterior roots,

where it is always exceedingly pronounced ;
the posterior roots are normal.
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The spinal cord usually, if not always, shows two distinct degenerations.

In old cases sclerosis of both direct and crossed pyramidal tracts is probably

always present. When the amount is so great as to dominate the ganglionic

change and to manifest itself during life by symptoms, the case represents

so-called amyotrophic lateral sclerosis. In the gray matter the ganglionic

cells are always affected. The cells waste, losing their processes, becoming

globular or irregular in form, and afterward being reduced to little angular
masses which by and by disappear entirely. In the foci of most advanced

disease all traces of the ganglionic cells have disappeared. The nerve-fibrillse,

which are prolongations of the processes, are probably affected very early in

the disease : they are found wasted, or more commonly do not exist at all,

being replaced by the connective-tissue element=i, prominent among which are

small angular stellate cells. The larger vessels are often distended, the minute

vessels not much changed. The degeneration of the ganglionic cells is in

typical cases confined to the anterior cornua, the posterior cornua remaining
normal.

The onset of progressive muscular atrophy is always very slow and insid-

ious. In most cases, before any marked change can be noted in the muscle, the

sufferer perceives a loss of endurance, so that the part tires easily, or there may
even be absolute loss of power for short exertion. Careful examination will

now show, even if there be no sensible wasting, that the muscle is softer and

more flaccid than normal. Sensibility is not impaired.

A symptom which often precedes, although it varies very greatly in amount

in various cases, any marked change in the volume of the muscle are fibrillarj'^

contractions. In their mildest form the fibrillary contractions consist of

slight, irregular twitchings, occupying now this, now that portion of the belly

of the muscle, and producing no effect except a corresponding movement of

the skin over the contractions. In their severest manifestations the fibrillary

contractions may amount to stormy peristaltic movements hurrying through
the muscle one after the other in immediate repetition. When the fibrillary

contractions are very severe the disease-process, at least in my experience, is

rapid, the wasting of the muscle notably increasing from day to day under

observation. In the slowest forms of the disease, in which many months or

even years are required for much destruction, the fibrillary contractions are

usually sluggish.

The loss of power takes the form of a multiple paralysis ;
that is, groups

of muscles more or less isolated are attacked in different parts of the body.

In the majority of cases the changes are somewhat symmetrical. Thus, if one

region of the hand be attacked, the same region upon the other hand will be

affected. This rule is not invariable, and even when the symmetry is decided,

it may often be noted that not precisely the same muscles are affected upon the

opposite side of the body. Although loss of endurance, or even partial par-

alysis, may apparently precede the loss of muscular substance, the loss of power
is due to the loss of muscular substance, and not the loss of substance to the

loss of power; or, perhajis more correctly, it may be considered that both
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symptoms have a common basis—i. e. when a spinal ganglionic cell is attacked

the fibres of the muscles individually supplied by it suffer simultaneously in

their nutrition and in their motor functions. Usually the hands are the first

portions of the body to be affected, the symptoms frequently being much more

severe in the right hand.

According to Eulenberg, the interosseous muscles are almost invariably the

first to be attacked, whilst Roberts, Wachsmuth, and Friedreich state that the

ball of the thumb is usually implicated before the interosseous muscles. The

first external interosseous is said to be the first to feel the influence of the dis-

ease, whilst the opponens and the adductor poUicis are more apt to suffer than

the extensors, the abductors, and the flexors of the thumb. In the few cases

in which I have had an opportunity to see the disease in its earliest stage the

interosseous muscles were the first affected. The wasting of the muscles of

the hand is usually readily perceived by the flattening of the thenar eminence

and by the falling in of the interosseous spaces. The diminished power of

the interosseous muscles can usually be detected by noticing that when the

patient attempts to abduct the index finger he separates it with less vigor from

the middle finger than normally. When only one hand is attacked the con-

trast of movement is often decided.

Instead of attacking the hand, progressive muscular atrophy may first make
itself felt in other portions of the body, and especially is this true of the del-

toid muscle
;
but it is stated that the pectoralis major, the serratus magnus, or

even the lumbar muscles may have to bear the onset. The upper extremities,

the neck, and the trunk are certainly much more frequently affected than are

the legs ; nevertheless, the latter do not always esca})e.

Owing to the loss of power in certain muscles and to the tendency to con-

tractures in their antagonists, the sufferers from progressive muscular atrophy
are prone to assume peculiar positions or to have extraordinary deformities.

In a patient under my own care the loss of power in the muscles of the neck

was so great that the head perpetually fell forward, the chin resting upon the

breast. In this case the upper arms were much more prominently affected

than were the forearms, so that whilst the man still ])reserved a good grij) the

arms were perfectly flaccid and helpless, owing to the complete paralysis of

the deltoid, biceps, and triceps.

The most characteristic of the deformities is that which is known as the
^^ clawed hand" (main en griffe, Klauenhand), and which is produced by tiie

permanent flexion of the last two phalanges of the fingers, which are extended

at the metacarpal joint. As was shown by Duchenne, this deformity is the

result of atrophy of the internal and external interosseous muscles with the

preservation of power by tlie extensors and flexors o.f the fingers. It must be

remembered that this deformity is really pathognomonic of paralysis of the

interosseous muscles, and is characteristic of progressive muscular atrophy only

for the reason that loss of power of the interosseous muscle is rare from other

causes. If, however, from local disease of the nerves the interosseous muscles

are paralyzed, the clawed hand is developed. If only one hand be clawed, the

Vol. I.—51
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suspicion of local disease should be at once aroused. When the muscles about

the shoulder-joint are paralyzed, either by sharing in the trophic changes or by
the loss of the support of the muscles, the ligaments suffer elongation, and the

joints become very loose, so that a subluxation readily occurs.

A very important symptom in the diagnosis of progressive muscular atrophy
is the preservation of the electro-muscular contractility. This at first sight

may appear to be at variance with the theory that the lesion in the muscle is

the result of destruction of the trophic cells in the anterior cornua of the spinal

cord. The explanation of the paradox, however, is simple. The destruction

of the ganglionic cells progressively involves individual cells one after the

other, and, consequently, the trophic destruction of the muscles compromises
individual bundles of fibres one after the other. The muscle, therefore, loses

power, not en masse, but fibre by fibre, and that portion of the muscle which

retains its functional activity preserves its normal electrical reactions.

I have never seen the reaction of degeneration demonstrated in progressive

muscular atrophy, although it is affirmed by Eulenberg that in the later period

of the disease there may be qualitative alterations in .the muscular reaction—
i. e. an increased reaction under anodic closure and less commonly under cathwlic

opening. Eulenberg states that he has never seen in progressive muscular

atrophy extreme degrees of qualitative deviation from the normal reaction.

The so-called diplegic contractions which Remak has affirmed to be of frequent

occurrence in progressive muscular atrophy are rarely to be demonstrated.

The following paragraph from Eulenberg explains the method of developing

these contractions :

" Remak found that the contractions could be produced in the atrophied

muscles of the arm when the positive electrode was placed in an '
irritable

zone,' which extends from the first to the fifth cervical vertebra, or, still better,

in the carotid fossa or the triangle between the lower jaw and the external ear,

while the negative was put below the fifth cervical vertebra. Tiie contractions

were always on the side opposite to the anode, but when the electrodes were

applied in the median line they occurred on both sides. If the current was

very weak they were limited to the muscles most severely affi^cted. Remak

regarded these as reflex contractions originating from the superior cervical

ganglion of the sympathetic, and especially as the patient perceived a sensation

behind the ball of the eye when the current was closed."

In some cases of progressive muscular atrophy the response to the faradic

current appears more active than normal. This may in some instances be due

to wasting of the muscle, enabling the current more rapidly and thoroughly

to reach the portion of the muscle left
;
but it would seem that there is some-

times a heightened irritability of the muscular fibres which have not suffered

degeneration ;
and I have thought that this was especially present when the

fibrillary (rontractions were very severe. Again, in those cases in which the

muscle as it wastes is replaced by fatty tissue the electro-muscular contractility

may appear to be l)elow nornud on account of the resistance which the fatty

matter offers to the faradic current.
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The condition of the reflexes varies
;

there is, of course, no change in

unaffected muscles. Probably owing to the sclerotic changes which affect the

disease the myopathic irritability is very frequently increased. In advanced

stages, however, it may be diminished or even lost.^

When the lesions of progressive muscular atrophy are situated high up in

the spinal system the involvement of the muscles of the head and face gives

origin to peculiar groups of symptoms, one or two of which have been described

as distinct diseases.

Ophthalmoplegia progressiva of Von Graefe (0. externa of Hutchinson) may
be caused by pressure on the nerve-trunks, but probably in the majority of

cases is due to the lesion of progressive muscular atrophy attacking the nuclei

of the affected muscles. In it all the external muscles of the two eyes are

more or less completely paralyzed. If the palsy be nearly complete, there is

marked drooping of the upper lid, with complete immobility of the eyeballs,

giving rise to a very peculiar expressio» of the face. Usually the internal

muscles of the eye are also implicated, but, according to Mr. Hutchinson, they

occasionally escape.

Glosso-labial Paralysis, first described by Duchenne in 1861, is a pro-

gressive muscular atrophy in which the degeneration of the motor nuclei in

the medulla—that is, in the upper physiological segment of the spinal cord—
produces a progressive palsy of the tongue, lips, palate, and throat muscles.

The degeneration of the nuclei of the medulla may accompany that of other

spinal ganglia when the patient suffers from both progressive muscular atrophy
and glosso-labial paralysis, or the bulbar nuclei may alone suffer when a pure

glosso-labial palsy results. The mode of onset varies : frequently the paresis

of the tongue is the first to appear, but the tremulousness and loss of the labial

articulation may precede the lingual affection.

The course of the disease is entirely parallel with that of other forms of

progressive muscular atrophy. There are the same progressive weakness, the

same slow wasting, and the same fibrillary contractions in the affected muscles,

with persistent retention of electro-contractility, as in other forms of progressive

atrophy. The tongue is protruded more and more slowly and imjierfectly, and

becomes more and more tremulous. Owing to loss of control over it the pro-

nunciation of the lingual vowels and of the dental consonants is imperfect.

The weakness of the lips shows itself by failure in articulation of the labial

consonants, by the inability to whistle, by tremulousness, and, finally, by the

loss of the power to contain the saliva in the mouth, which dribbles constantly.

As the disease is almost always symmetrical, the mouth is not drawn to one

side, but the wasting of the parts about it may be sufficient to make the orifice

appear much larger than normal and to confuse the • naso-labial folds. Some-

times the lips during laughter separate themselves, but are incapable of spon-

taneously returning to their natural position, so that the patient is forced to

' Tt must be remembered that the separation of amyotrophic lateral sclerosis as a distinct

disease is an artificial division, and that cases in nature grade up from those with least sclerotic

changes to those in which the sclerotic changes are dominant over the ganglionic.
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replace them with his fingers. If the palate be markedly affected, the voice

becomes nasal. Deglutition may be affected early or late in the disorder, and,

as the loss of power of swallowing is paralytic, liquids are swallowed with

much difficulty and are apt to be returned through the nose. In some in-

stances the larynx is attacked and the voice becomes almost inaudible, without,

however, being completely lost. In those cases in which the nuclei of the

respiratory nerves are implicated the respiratory muscles undergo wasting and

the respiration becomes much affected. Any attempt at violent movement,

or, later in the disease, even ordinary walking, may cause a severe attack

of dyspnoea. At last these cyanotic crises comes on spontaneously in furious

paroxysms, which may occur either by day or by night. A peculiar symptom
which especially characterizes this dyspnoea is a sensation of excessive fulness

of the chest, which is probably produced by the feebleness of the muscles pre-

venting them from thoroughly emptying the lungs. In some cases the nuclei

of the cardiac nerves appear to be attacked, and cardiac crises become violent

and alarming. These are especially apt to be present in those persons in

whom the respiration is affected, but may occur without the respiratory mus-

cles suffering. The pulse in the cardiac crises is very feeble, irregular, inter-

mittent, and at last may be imperceptible. The face is exceedingly pale and

anxious, and there is habitually an intense terror, with a sense of impending
death. The ocular muscles may be affected in glosso-labial paralysis, although

they usually escape.

The "ophthalmoplegia externa" of Hutchinson is in some cases the expres-

sion of a progressive muscular atrophy.

Diagnosis.—The slow progression of the symptoms, the occurrence of

atrophy before paralysis, the preservation of the electrical relations of the

muscles, the absence of distinct disturbances of sensation and of pronounced

tenderness, make the recognition of progressive muscular atrophy usually

very easy. The only disease with which it can be confounded is pseudo-

hypertrophic paralysis. This disease, however, belongs to childhood, and is

usually attended with apparent increase in the size of some of the muscles.

(For further details see Pseudo-hypertrophic Paralysis.)

Prognosis and Treatment.—The prognosis of progressive muscular

atrophy is hoj>eless. The treatment is to be conducted upon general principles,

with especial avoidance of muscular fatigue. We have no known agent capable

of curing the degenerative lesion, but possibly the conjoint use of rest and

massage may delay the process. Experience seems to show that the local treat-

ment of the muscles by electricity, massage, etc. is of very little avail
;

it may,

however, be essayed, care being taken not to overdo the matter.



DISEASES OF THE NERVES.

By WILLIAM OSLER.

NEURITIS.

Inflammation of the nerve-fibres may follow direct injury, disease of

neighboring parts by extension (as in suppurative processes), exposure to cold,

and is frequently due to toxic agents.

For convenience of description localized and general forms may be

recognized.

Localized Neuritis.

Etiologry-—(1) Injury is the most frequent cause, either direct laceration

by fractures, gun-shot and other wounds, or bruising, as in prolonged pressure

upon a nerve-trunk. In the subcutaneous injection of ether an intense neur-

itis may be excited by puncture of a nerve. A rare cause is the direct mus-

cular compression of a nerve during sudden, violent muscular exertion. In

certain occupations pressure on the nerves, as upon the ulnar in glass-workers,

possibly, too, the constant straining of the muscles and of the nerves in re-

peated movements, as in rolling cigarettes, may cause local neuritis.

(2) Extension of inflammation from neighboring parts, particularly from

disease of the bone. In otitis media the facial nerve may be involved, and

in caries of the spine the intercostal nerves. Syphilitic disease is a less fre-

quent cause. Tumors of various sorts, particularly cancer, may involve the

nerve-trunks and produce an intense neuritis.

(3) Cold. The direct action of cold may cause neuritis, a common exam-

ple of which is in the facial nerve after exposure to a draught of air, as

from an open window of a railway-carriage. This is sometimes spoken of

as a rheumatic form. Less commonly other nerves, such as the sciatic or

branches of the brachial plexus, are affected by cold.

(4) Neuritis is not an infrequent accompaniment of joint-disease, particu-

larly periarthritis of the shoulder, hip, and knee.

And lastly, the various toxic agents, which will be considered under Multi-

ple Neuritis, though more frequently causing disseminated lesions, may act

upon a single nerve or a single nerve-root.

Morbid Anatomy.—In acute neuritis the nerve-trunk is swollen, the

sheath reddened and infiltrated, and in the more intense grades, due to exten-

sion of inflammation from carious bone, there may be a suppurative perineur-

itis. In the majority of examples the connective tissue uniting the nerve-

805
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fibres is infiltrated with serum and leucocytes, the nuclei of the sheath of

Schwann are increased, and there is marked fragmentation of the medulla.

The axis-cylinders become varicose, and finally granular and disintegrated.

In the final stage the nerve is represented by a very fatty connective tissue.

Symptoms.—There is no constitutional disturbance unless the process

extends and involves many nerves. There is pain both in the part of the

nerve-trunk involved and in the region to which it is distributal. There is

sensitiveness on pressure, and the nerve-trunk may be felt to be enlarged. As
Weir Mitchell states, the pain is in all probability due to the irritation of the

nervi nervorum. In the region of distribution there are marked sensory dis-

turbances, such as numbness, tingling, and often pain of a shooting or a stab-

bing character, which may radiate over adjacent nerve-territories. Movements

of the muscles to which the nerve-fibres are distributed may be impaired, and

occasionally there are twitchings or spasms. Trophic changes are sometimes

seen, the temperature in the affected part may be raised, the skin is sometimes

reddened, local sweating may (xx;ur
;
more serious changes are herpes zoster

and arthritis. The duration of the symptoms is variable. A slight traumatic

neuritis may pass away in a week
; very frequently the process becomes chronic

and persists for months. In the more chronic cases, such, for instance, as the

neuritis of the brachial plexus after dislocation, the nerve-cords are swollen

and painful, the pains persist for some time in the arm and hand, and the

muscles gradually waste
;

in the more extreme cases the skin becomes red-

dened and glossy and there are trophic changes in the joints and in the finger-

nails.

Although, as a rule, the symptoms of a localized neuritis are confined to

the part of a nerve affected and its peripheral distribution, there are instances

in which the process ascends the nerve, the so-called migrating neuritis
; thus,

after an injury to a finger in which the nerves are involved, sensitiveness and

swelling of one of the nerve-trunks of the arm may supervene, and the pro-

cess may even extend to the corresponding cord in the brachial plexus. Govvers

thinks that the ascending neuritis may even reach the spinal cord and cause

subacute or chronic myelitis, and that the so-called reflex paralysis in vis-

ceral disease is perhaps caused in this way.
The electrical changes in localized neuritis are variable, dej>ending on the

extent of the inflammation. If slight, the nerve and muscle reactions may
be but little disturbed. In other cases the reaction of degeneration develops

rapidly.

Multiple Neuritis (Peripheral Neuritis; Polyneuritis).

Etiologry.—The cases may be classifial as follows: 1, those in which the

disease sets in after exposure to cold or follows exertion, the so-calle<l idio-

pathic form
; 2, toxic form, by far the most important variety, causing which

the following poisons may Ik? mentione<l :

(a) Diffusible Stimulants: alcohol, carbon monoxide, carbon bisulphide,

dinitro-benzine (roburite), aniline.
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{b) Metallic Poisons : lead, arsenic, mercury, and phosphorus.

(c) Animal Poisons : diphtheria, typhus and other fevers, syphilis, tubercle,

malaria, and leprosy.

(d) Vegetable Poisons : ergot, morphine, etc.

(e) Endogenous Poisons: rheumatism, gout, arthritis, diabetes, the puer-

peral state, chorea (James Ross).

3, dyscrasic form, in which the neuritis develops in the cachectic states, such

as cancer, anaemia, and marasmus
; 4, endemic neuritis or beri-beri.

Morbid Anatomy.—The lesions are those already described under Local-

ized Neuritis. In a majority of the cases it is a degenerative process not

associated with much connective-tissue or nuclear proliferation, and no super-

ficial changes may be observed. The alterations are invariably more marked

at the peripheral distribution of the fibres than in the trunk. Tiie medulla

is swollen, fragmented, and granular, and in extreme cases forms a molecular

dibris. The axis-cylinders also become granular and subdivided, and finally

all trace of separation between the twl) essential constituents of the fibre

becomes lost and the sheath of Schwann alone remains. The change may
exist for a variable extent along a nerve, and may not be continuous, but

interrupted. The nuclei of the sheath of Schwann in many cases show active

proliferation, and they probably play a very important part in the regenera-

tion of the fibres. In other cases interstitial changes exist with the parenchy-
matous degeneration. They are usually much more marked in the medium-

sized and larger nerve-trunks.

Symptoms.—It will be best, perhaps, to describe certain well-character-

ized types, as the symptomatology of multiple neuritis is extremely complex.
Acute Febrile Polyneuritis.

—The attack may begin acutely or subacutely
after exposure or after prolonged exertion, occasionally during convalescence

from an infectious disease. The affection may set in with a chill, followed by

pain in the back and limbs, and moderate fever, reaching in some instances to

103° F. Headache, loss of appetite, and the general features of an acute

infection are, as a rule, present. Pain, numbness, tingling, or hyperesthesia
is felt in the peripheral parts. Sometimes the pains are lancinating, and are

usually more intense in the legs than in the arms. The nerve-trunks may be

painful on pressure, particularly, according to Leyden, in the vicinity of the

joints. By the second or third day loss of power is noticed, first in the legs,

chiefly in the extensors, and in the course of a few days it extends, reaches the

muscles of the thighs, attacks the arms, and within a week there may be wide-

spread paralysis, which may even extend to the muscles of the thorax and to

those of the face. The muscles may rapidly waste, and there is marked

diminution of the faradic and galvanic contractility. The reflexes, as a rule,

are abolished. Vaso-motor changes are not infrequent, such as congestion of

the extremities and sweating. The clinical picture in many cases is that of

an acute ascending paralysis. In the most intense forms death may occur

within a week; more commonly not until the third or fourth week. In other

instances the onset is more subacute and the disease does not run a rapid
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course. There may be no fever, very little pain, and the gradual loss of

power, with wasting, may give a picture very similar to the subacute spinal

paralysis of Duciienne.

Alcoholic Neuritia.—This form, first recognized by James Jackson, Sr., of

Boston in 1822, is the commonest type of the disease. It appears to be more

frequent in women than in men, and follows prolonged drinking, either of

beer or of spirits. The onset is marked, as a rule, by sensory symptoms,
such as numbness and tingling in the hands and feet, and not infrequently

painful cramps in the muscles. These symptoms are usually regarded as

neuralgic, and the nature of the affection for a time is overlooked. There

may be marked ^sensitiveness of the skin
;
more rarely areas of anaesthesia.

The hands and feet are cold, sometimes a little swollen
;
not infrequently there

is congestion or a blotchy redness, rarely urticaria. In women the condition

of glossy skin is sometimes present in the hands and feet. Following these

sensory symptoms, paralysis is usually noticed, beginning in the hands and

feet, and attacking, as a rule, the extensors, causing foot- and wrist-drop. (See

Fig. 55.) The invasion of the extremities may be simultaneous and progres'

Fig. 56.

Multiple Alcoholic Neuritis : palsy of extensors of wrist and flexors of ankle (Gowers).

sive, and in a few instances within ten or twelve days there may be complete

paralysis of all extremities, and occasionally the muscles of the face, and even

the sphincter muscles, are involved. Death may be caused by involvement

of the muscles of respiration. The affected muscles are soft, waste rapidly,

and, as a rule, the faradic irritability is early lost and the galvanic irritabil-

ity is decreased. The superficial and deep reflexes are lost. In protracted

cases the legs may be strongly flexed on the thighs and deformities produced
in the feet

;
more rarely in the hands.

The cerebral symptoms of alcoholic neuritis are very remarkable. Convul-

sions may occur even at the onset or in the course of the disease. Mental

symptoms are very commonly present
—either delirium, which may be acute,

or hallucinations, with extravagant ideas, resembling .sometimes those of

dementia paralytica. James Ross, who has specially studied the psychical dis-

orders of'multiple neuritis, divides them into four stages : first, a premonitory

stage, in which the special senses and the imaginative faculties are exalted
;

second, a stage of depression or melancholia
; third, a transition to mania or

melancholia, with excitement, or of convulsions, passing on to, fourth, a final
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stage of dementia. A special feature in certain instances is the complete loss

of appreciation of time and place, and a patient describes long journeys which

he has taken or tells of interviews which he has had with individuals. Eye-

symptoms are rare, though there may be a remarkable hazy, turbid condition

of the retina.

Post-febrile Neuritis—Under the various infectious disorders mention will

be made of the forms of paralysis liable to occur during convalescence, a

majority of which are now known to be due to involvement of the peripheral

nerves. The most common and serious is the diphtheritic paralysis, which

may be local, involving the nerves of the palate, eyes, or heart
;
or general,

involving the nerves of the extremities. Following typhoid fever, small-pox,

measles, and scarlet fever, a neuritis may be limited to the nerves of the leg,

producing a paraplegia, or in some instances cause widespread loss of power
and rapid wasting, so that the cases are very often regarded as acute or sub-

acute myelitis. In rare instances neuritis > occurs in malaria.

Some of the most characteristic features of leprosy are due to invasion of

the peripheral nerves by the bacillus lepi-ce,
a neuritis which is responsible in

great part for the trophic changes and the anaesthesia.

A very important group of cases of neuritis depends upon poisoning by
the metals, such as lead, arsenic, copper, and mercury. Lead palsy, the most

common form, will be considered with Plumbism.

Special attention has been directed lately to the paralysis following poison-

ing by coal-gas from furnaces and illuminating gas. The effects may be lim-

ited to certain groiips of nerves or may be widespread.

The cases grouped by Ross as due to endogenous poisons probably result

from the action of toxic materials produced as a result of faulty metab-

olism. The most important is the diabetic neuritis. Very similar is the

dyscrasic group of cases occurring in marasmus and the cachexias of vari-

ous diseases.

Eudemic Neuritis (Beri-heri).
—In China, Japan, parts of Africa, and in

the East and West Indies there is a widespread endemic disease which has

been shown by Sheube and Baelz to be a peripheral neuritis. In mild cases

there is slight difficulty in walking, associated with numbness, pains in the

legs, and oedema. Anaemia is often present, with palpitation of the heart and

general malnutrition. In the severer cases the paralysis is more extensive,

and involves arms and legs, and even the trunk and face. Wasting proceeds

rapidly and the patient becomes completely helpless. In the other instances,

known as the
" wet type

" of the disease, with the paralysis there is great

oedema with effusion into the serous sacs. General anasarca may completely

cloak the muscular atrophy. And lastly, there is a pernicious form, in which

the nerve-phenomena are not so striking, with gastro-intestinal symptoms,

suppression of the urine, and signs of greatly enfeebled circulation
;

death

may result within a few days. While but little doubt exists as to the marked

involvement of the peripheral nerves in beri-beri, there is the greatest discord

as to the exact causation of the disease : some attribute it to ankylostomiasis ;
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others to the eating of fish, more particularly, according to Miiira, decomposed
fish

; others, again, to a vegetable diet, particularly rice. On the other hand, a

micrococcus has been isolated from the disease, and cultures are stated to

induce degeneration in the nerves in inoculated animals.

Cases of multiple neuritis have been reported by J. J. Putnam and others

among the New England fishermen who frequent the Grand Banks. The

prominent symptoms are oedema, shortness of breath, muscular paralysis, and

sensory disturbances. The paralysis may be very extensive and prove fatal.

Birge has reported an outbreak in one vessel with a crew of thirteen sailors,

eleven of whom were attacked, two cases ending fatally.

Diagnosis.—In the majority of cases of multiple neuritis the mode of

onset, the combination of sensory and motor symptoms, the involvement of

the distal parts of the extremities, the tenderness of the nerve-trunks, and the

wasting and sensitiveness of the muscles, suffice to render the diagnosis

easy. In those forms which rapidly spread and involve all the extremities

the diagnosis from acute poliomyelitis and from Landry's paralysis is some-

times difficult.

In anterior poliomyelitis the febrile onset, the rapid paralysis with wasting,

and the electrical reactions affiard no differential criteria. The sensory symp-
toms are, however, rarely present, and in multiple neuritis the paralysis is

more symmetrical in its onset and as a rule develops more slowly. The sen-

sory phenomena give the most important aid in the diagnosis of multiple neur-

itis, and when these are only transitory or present in a slight degree, the dif-

ficulty may be very great. In such instances the subse(j[uent course of the

disease usually affords grounds for separation ; thus, in multiple neuritis,

although the atrophy may be extreme and contractures present, recovery in

time almost invariably occurs, whereas in poliomyelitis, though many of the

muscle-groups may gradually recover, others remain permanently damaged. In

the alcoholic cases the mental symptoms already described are very character-

istic. The cases described by Duchenne under the term subacute diffuse ante-

rior spinal paralysis (paralysie g6n6rale spinale ant^rieure subaigue) are now

usually regarded as examples of polyneuritis. They occur without fever, fol-

lowing usually the infectious disorders, or result from poisoning by arsenic or

lead. The sensory symptoms may be very slight, and cases are on rw-ord

in which the fa(« has been involved and also the sphincters. Every feature

described by Duchenne may be present in these cases, and yet the general

course of the affection and the ultimate recovery would indicate a peripheral

lesion. In a case under Dejerine at the Bic4tre the first attack in 1880 came

on without definite cause, and involved the extremities, the muscles of the eiyes,

the lower facial muscles, those of the tongue, and of the phar^-nx. After per-

sisting for two years complete recovery took place. A second attack followed,

and within three months the patient was completely paralyzed, and there were

suffocative attacks, owing to the involvement of the muscles of the pharj-nx

and larvnx. The sensibility was unaffected. The reflexes were abolished and

there was diminution of the contractility ; gradual recovery took place in
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about fifteen months. The distinction between multiple neuritis and Landry's

paralysis will be considered under the latter affection.

The etiological factor is of the first importance in the diagnosis of many of

the forms of polyneuritis, particularly those occurring in alcoholics, in the cases

following fevers, and in those due to lead and arsenic.

From locomotor ataxia the diagnosis is easy. Unfortunately, the term tabes

has been applied to several forms of partial paraplegia which are really of

neural origin, such as the so-called arsenical tabes and diabetic tabes, or, as

some call it, the sensory form of tabes. The pains in neuritis rarely have the

lightning-like character, there is sensitiveness in the course of the nerves, and

a combination of paralysis and atrophy, particularly in the extensors of the

feet and toes. Romberg's symptom is not present, the inco-ordination is

slight or not at all marked, and lastly the gait is entirely different; thus in

the post-febrile neuritis and in the form due to lead the loss of power in the

extensors of the feet and toes causes the leg to be lifted high in order to avoid

the catching of the toes in consequence ofthe foot-drop. This steppage gait,

as it is called by Charcot, is quite distinctive of peripheral neuritis, and is

recognizable at a glance from that of ataxia, in which the foot is thrown up
and out and brought down in a stamping manner.

Prognosis.—Danger to life exists only in those cases in which the paralysis

extends rapidly and involves the muscles of respiration. In such instances

death has occurred as early as the sixth day. Death occasionally occurs in

alcoholic polyneuritis, and more frequently from complications than from the

disease itself. The majority of cases of multiple neuritis of all forms recover,

though it may be months before power is regained in all the muscles. Even

with an extreme grade of atrophy with contractures it is remarkable how in

time recovery may take place.

Treatment.—When the neuritis is widespread the patient is more comfort-

able upon a water-bed. The diet should be light and nutritious, and in the

alcoholic cases special care ^nust be exercised that the patient is not surrep-

titiously given beer or spirits. The fever of onset rarely demands treatment.

In the cases following cold and exposure the salicylates may be tried. For
the pains in the joints and limbs antifebrin or antipyrine may be given. In

some instances morphine is necessary. Local applications are often very
serviceable, particularly chloroform liniment. The thermo-canterv, lightly

applied along the sensitive nerve-trunks, is sometimes of the greatest service.

As the patients often suffer from cold, the limbs should be wrapped in cotton-

wool, and it is advantageous when much congestion is present in the hands to

keep them slightly raised on pillows. After the acute stage has passed arsenic

and strychnia may be administered, either together or alternatelv. Systematic

massage should at this time be thoroughly carried out, since it is probably the

most serviceable of all measures in the paralysis and wasting of multiple neur-

itis. Electricity may be applied to the affected muscles, one pole placed over

the trunk of the nerve, and the other over the muscle. The slowly interrupted

current is the best. Care must be taken to prevent, if possible, contractures,
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and when they exist they can usually with patieuce be overcome by passive

movements and systematic rubbing.

Neuroma.

Properly speaking, this term should be applied only to growths containing

nerve-substance, but it is applied somewhat indiscriminately to all tumors of

the nerves. The distinction, however, may be made of true and false neuro-

mata. The true contain either nerve-cells, neuroma celliUare, or nerve-fibres,

which may be either medullated or non-medullated.

The neuroma cellulare, also known as the ganglionic or medullary neuroma,

is an extremely rare form of growth met with occasionally in the basal ganglia

and in other parts of the central nervous system, more rarely attached to the

auditory or olfactory nerves. Certain forms of neuroglioma may resemble it

very closely.

Tumors containing nerve- fibres are met with most frequently on the nerves

of the skin and in the ends of the nerves in amputation stumps. The former

constitute the small painful tumors which have been termed tubercula dolorosa,

which sometimes occur in numbers about the joints, occasionally in the skin

of the face or on the scrotum. Though painful to the touch, particularly at

certain seasons, these are not always true neuromata, but may consist of firm

connective tissue, and sometimes are adenomata of the sweat-glands.

The amputation neuromata, perhaps the most common, form ovid growths

the size of peas or beans on the extremities of the nerve-trunks in a stump.

They are made up of connective tissue and medullated or non-medullated

nerve-fibres, and are sometimes extremely painful. Neuromata are occasion-

ally met with on the nerves of the cauda equina and on the peripheral nerve-

trunks, in which situation they may be felt as definite bead-like swellings.

The most remarkable variety is the plexifm-m neuroma, a congenital con-

dition in which the nerve-oords in various parts of the body are the seat of

tumor formations. In the remarkable ease described by Prudden, the speci-

mens of which are at the Medical Museum of Columbia College, New York,

there were eleven hundretl and thirty-two definite tumors on the various nerves

of the body.

The false neuromata consist of nodular formations of connective tisssue—
fibroma, more rarely myxoma, sarcoma, or lipoma.

There may be no symptoms even when the tumors are multiple. In other

instances there is pain, which is often referred to the peripheral distribution

of the nerve. The subcutaneous, painful tumor may be exquisitely sensitive,

and when in a situation exposed to friction or to knocks exceedingly trouble-

some. The amputation neuromata often cause great pain in the stump.

Muscular twitching may occur, and it is stated that in some instances

epileptic seizures have been caused by them.

When painful the tumors may be excised. The amputation neuromata

may recur after excision.
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DISEASES OF THE CRANIAL NERVES.

Affections of the Olfactory Nerve.

The sense of smell may be lost or perverted, rarely increased.

Anosmia, loss of the sense of smell, may depend upon
—

1. Involvement of the nerve-fibres in the mucous membrane. This, by
far the most common cause, results from chronic nasal catarrh, the presence of

polypi, and occasionally from strong irritants. Paralysis of the fifth nerve

may be associated with loss of the sense of smell, owing to disturbance in the

secretion and absence of the necessary moisture.

2. Lesions of the olfactory nerve and bulb, unilateral or bilateral, in frac-

ture of the skull, caries, local meningitis, and tumors. A primary atrophy

of the nerve is stated sometimes to occur in locomotor ataxia.

3. The loss of the sense of smell due to central disease is less common.

The centre for the sense of smell is placad by Ferrier in the uncinate gyrus,

and in a few instances the disturbance or loss of the sense has been noticed in

connection with disease of this part. Occasionally the olfactory nerves and

bulbs are congenitally defective.

Parosmia, or subjective sensations of a disagreeable nature, is met with

most frequently in hysterical patients and in the insane. In epilepsy the aura

may be olfactory in character, and the patient complains of an unpleasant odor,

such as of the burning of rags, paper, or feathers. In other instances the

parosmia exists alone in an apparently healthy individual : Morell Mackenzie

mentions the case of a lady, aged about fifty, to whom the smell of cooked

meat was so exactly like that of stinking fish that scarcely any animal food

could be taken. After injury to the head the perversion of the smell may
persist and odors of the most diiferent character may appear alike.

Increased sensitiveness, or hyperosmia, is a rare condition met with occa-

sionally in hysterical patients and in insanity. So acute may the sense become

that individuals may be recognized by the odor alone.

The sense of smell may be tested by such substances as cloves, musk, and

peppermint. In routine neurological work the sense should be tested sys-

tematically in brain cases, and it can readily be done by having small bottles

filled with the essential oils. A careful rhinosco})ic examination should be

made in every case, as the disturbance of function not infrequently depends

upon peripheral, not central, causes.

Affections of the Optic Nerve.

The lesions may be in the terminal expansion in the retina, in the optic

nerve, at the chiasma, in the optic tract, or in the prolongation of the fibres

within the brain and in the cortical centre for vision.

Lesions of the Retina.

(1) Retinitis.—The changes in the retina are of the greatest importance

in diagnosis, and very valuable information may be obtained by the systematic
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examination of this membrane, particularly in Bright's disease, leukaemia,

anoemia, and syphilis. The chief" changes are a cloudiness or turbidity due

to the effusion of serum in the layers of the retina, haemorrhages, which are in

the layer of nerve-fibres and often follow the course of the vessels, and white

spots or opacities. The haemorrhages and opacities are the features commonly

regarded as indicative of retinitis. When fresh they are bright red in color,

but the effused blood gradually undergoes changes, and ultimately the spots

become quite black. The opacities are due to inflammatory exudation, to fatty

degeneration, or to sclerotic change.

The white spots also occur on the choroid as a result of atrophy of tlie pig-

ment or the presence of new formations, particularly tubercles. Large areas

of atrophy of pigment occur in certain cases of congenital syphilis. Tuber-

cles in the choroid will be referred to in the section on Tuberculous Meningitis.

The following are the more important forms :

Albuminuric Retinitis.—In chronic nephritis, particularly the interstitial

form, a variable number of the cases—15 to 20 per cent.—present retinal

changes. As disturbance of vision may be an early symptom, the diagnosis

of Bright's disease is very frequently made by the oculist. The retinal arte-

ries may be very small, and may be bordered by white lines, the result prob-

ably of perivascular changes. Small aneurismal dilatations may sometimes

be seen. Gowers recognizes two forms of albuminuric retinitis—<legenerative

and inflammatory. The degenerative variety is characterized by small whitish

spots, either punctiform or elongated, which are most abundant about the

macula. Linear and flame-shaped haemorrhages occur, and sometimes a diffuse

opacity. In the inflammatory form there is much swelling of the retina and

the arteries are obscured. Haemorrhages are numerous.

There is a group of cases met with both in arterio-sclerosis and in chronic

Bright's disease in which the optic nerve is chiefly involved, the disk being

greatly swollen and striatefl, the vessels obscured, while the retina is either

slightly involved or also presents haemorrhages and signs of intense retinitis.

When, as sometimes happens, this condition is associated with headache and

transient aphasia, the diagnosis from brain tumor is very difficult. Among
the complications of albuminuric retinitis may be mentioned haemorrhage into

the choroid, detachment of the retina, haemorrhage into the vitreous, and em-

bolism of the central artery.

A retinitis not unlike that of albuminuria also occurs in diabetes. In

profound anaemia, in whatever w^y produced, retinal changes are common,

chiefly in the form of haemorrhages, more rarely as a neuro-retinitis. They
occur particularly in pernicious anaemia, occasionally in chlorosis, in which the

condition is more commonly a neuritis, and in malarial cachexia.

Lcukcvmic Retinitis.—A remarkable form occurs in leukaemia, usually in

the splenic variety. There may be only a diffuse thickening and infiltration,

with turbidity of the membrane or extensive haemorrhage, but the most dis-

tinctive form is characterized by the presence of opaque white or yellowish-

white spots, which may even resemble little tumors. So characteristic is this
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condition that the diagnosis has been suggested by the ophthalmoscopic exam-

ination alone.

Hsemorrhages are also met with in purpura, scurvy, and in chronic lead-

poisoning, and sometimes in association with suppression of the menses, more

rarely with pregnancy.

(2) Functional Disturbance of the Retina.— Toxic Amaurosis.—
In chronic Bright's disease sudden blindness may develop, and persist for

some time without the existence of any retinal changes. This, known as

uraemic amaurosis, is not necessarily associated with other toxic phenomena,
and is usually a transient condition.

In cases of acute saturnism a similar amaurosis has been described. Toxic

doses of quinine occasionally cause amaurosis. The amount, according to

Gowers, which has caused the symptom has varied from the minimum of 80

grains in thirty hours to 1300 grains in three days. It is usually accompanied
with loss of hearing. Recovery as a ru^e occurs, though it may be months

before the vision is normal.

Tobacco amaurosis comes on slowly in both eyes, and presents a very cha-

racteristic effect in the centre of the field of vision—usually only dimness, not

an actual loss of sight. The central defect or scotoma is much greater for colors.

In a few instances the optic nerve has been involved and atrophy has developed.

Hysterical amaurosis may be complete, but more commonly involves only

half the fields, causing hemianopia. The condition is usually transient, but

may persist for months or even for years. In many cases there is marked

restriction of the visual fields. Among other functional disturbances of the

retina may be mentioned night-blindness (nyctalopia), a condition in which

objects are clearly seen during the day, but become invisible in the shade or

in twilight ;
and hcmeralopia, in which objects can not be well seen in day-

light or in strong artificial light, Hypersesthesia of the retina is met with

sometimes in hysteria, but is not a common symptom in inflammatory or

degenerative conditions of the membrane. It may occur in connection with

the intense throbbing of the retinal arteries in aortic insufficiency.

Lesions of the Optic Nerve.

Optic Neuritis (Papillitis).
—In the early stage the edge of the disk

is blurred and the rosy tint of the surface increased. Gradually swelling and

opacity become evident, the physiological cupping disappears, there is marked

striation, and hsemorrhages are present. The arteries may at first present very

slight change, but later are narrow and the veins enlarged and congested.

Very often the retina is simultaneously involved—neuro-retinitis. In mild

grades the swelling of the disk gradually subsides and recovery may take

place with but little damage. In other instances the swelling and exudation

are very great, so that the disk is prominent and large, with marginal stria-

tion, hsemorrhages, and patches of inflammatory exudation. With the grad-
ual subsidence of the swelling the nerve-elements undergo atrophy, and there

is finally left the small pearly blue-white disk of optic atrophy. The neur-
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itis may be chiefly retro-ocular, in wliich case the changes may be very slight

at the papilla. In a variety of this form known as axial neuritis the central

fibres of the nerve are chiefly involved.

Optic neuritis occurs most frequently in connection with intracranial dis-

ease, })articularly tumors, more rarely in abscess. In a great majority of the

cases it is bilateral. It is met with also in meningitis of the base, both simple
and tuberculous. It occurs also in lead-poisoning, in anaemia, in chronic

Bright's disease, usually as a neuro-retinitis, and there are cases known as idio-

pathic in which no etiological factors can be determined. A neuritis of an

extreme grade may be present with very slight disturbance of vision, but

gradually there is diminution of sight, which in the severe cases goes on to

complete and permanent blindness.

The relation of optic neuritis to cerebral disease has been much discussed.

It was formerly supposed that the swelling and haemorrhage of the disk were

largely due to increased intracranial pressure and obstructed return of blood

from the eye. The term " choked disk," or Stauungs-papille, is an expreasion

of this mechanical theory. Others think that the condition is produced by
distension of the subvaginal space around the optic nerve, which has been

shown to be continuous with, and can be injected from, the subdural space.

A majority of observers now hold that the papillitis is always the result

of a descending neuritis, the inflammation travelling down the course of the

nerve-fibres. On no other theory, as Stephen Mackenzie has stated, can we

explain the unilateral neuritis on the side opposite to a cerebral growth.

Optic Atrophy.— Following the papillitis, this is known as consecutive

atrophy. Primary atrophy is met with in some instances as a remarkable

hereditary affection which, as in Leber's case, affected all the males in a fam-

ily shortly after puberty. A majority of the cases occur in connection with

spinal disease, more particularly with locomotor ataxia, more rarely in general

paresis of the insane, and in lateral sclerosis. Occasional causes are sexual

excesses, migraine, syphilis, diabetes, and possibly tobacco, alcohol, and lead.

The ophthalmoscopic appearances are different in the cases of primary and

secondary atrophy. In the former the etlges of the disk are well defined, the

tint is of a steel-gray, the physiological cup is present, and the arteries look

almost normal. In the consecutive atrophy the disk has a staring, opaque-

white aspect, the outlines are often irregular, and the arteries are small.

The loss of sight in optic atrophy may vary from a very slight degree to

complete blindness. Gradual contraction of the fields of vision takes place,

and in a majority of the cases the color perception is altered. The primary

defect as a rule is for green and red. In the cases in which there is a central

scotoma it has been shown that the neuritis is axial.

The progrnosis in optic atrophy is bad, particularly in the primary form.

In the form following neuritis some vision is more commonly retained.

Lesions of the Chiasm a and Tract.

At the commissure or chiasma the optic nerves undergo a partial decussa-
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Fig. 56.

L T.r. R.N. r

Diagram of Visual Paths, designed to illustrate specially left lateral hemianopsia from any lesion : L. T. F.,

left temporal half-field ; R. N. F., right nasal half-field ; O. S., oculus sinister; O. D., oculus dexter;
Jl^. T., nasal and temporal halves of retinse ; N. 0. S., nervus opticus sinister ; N. O. D., nervus opticus

dexter; F. C. S., fasciculus cruciatus sinister; F. i. i>., fasciculus lateralis dexter; C, chiasma, or

decussation of fasciculi cruciati ; T. O. D., tractus opticus dexter; C. O. L., corpus geniculatum lat-

erale; L. 0., lobi optici (corpus quad.) ;
P. 0. C, primary optic centres, including lobus opticus corp.

genie, lat. and pulvinar of one side
; F. 0., fasciculus opticus (Gratiolet) in the internal capsule ;

C. P.,

cornu posterior; O. A., region of gyrus angularis; L. 0. S., lobus occip. sinister; L. O. D., lobus occip.

dexter; Cif., cuneus and subjacent gyri, constituting the cortical visual centre in man. (The heavy
or shaded lines represent parts connected with the right halves of both retinae.) (Seguin.)

tion. Each tract contains nerve-fibres which supply the temporal half of the

retina on the same side and the nasal half of the opposite. The nasal or

decussating fibres are more numerous and occupy the middle portion of the

chiasma.

Lesion of one tract causes loss of function in the temporal half of the

Vol. I.—62
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retina on the same side and the nasal half of the retina on the other. If, for

example, the right tract be involved, the patient has only half vision and is

blind to objects on the left side. (See Fig. 56.) This condition is termed

lateral or homonymous hemianopia. The hemianopia may be partial, only
a section of the half field being lost.

Lesions of the Chiasma.—If the central portion alone is involved, in

which the decussating fibres pass to the inner or nasal halves of the retinae,

there is loss of vision in the outer or temporal halves of the visual fields—
temporal hemianopia.
A lesion limited to the outer part of the chiasma involves the direct fibres

passing to the temporal half of the retina and causes blindness in the nasal

field. If on both sides, there is bilateral nasal hemianopia. In a progressive

lesion of the chiasma the different stages may often be traced from temporal

hemianopia in one eye, then total blindness of that eye, then involvement of

the fibres passing to the nasal side of the retina of the other eye, producing

temporal hemianopia, and finally complete blindness.

When the left half of one field and the right half of another, or vice versd,

is blind, the condition produced is known as heteronymous hemianopia, in con-

tradistinction to the homonymous, in which the blindness is in fields of the

same side.

The accompanying figure illustrates the different forms of blindness result-

ing from involvement of the chiasma and tract.

Central Lesions of the Tract and Optic Nerve-fibres.—The

tract divides at the hinder part of the optic thalamus, the larger portion enter-

ing the thalamus, the external geniculate body, and the anterior quadrigeminal

body, from which fibres enter the occipital lobe through the hinder part of the

internal capsule, forming the optic radiation which terminates in and about the

cuneus. The fibres of the inner division of the tract pass to the internal genic-

ulate body and to the posterior quadrigeminal body.

A lesion anywhere between the cortical centre and the chiasma will pro-

duce lateral hemianopia. The lesion may be situated either in the tract itself,

in the region of the thalamus, in which case it is likely to be associated with

hemiansesthesia (from involvement of the sensory tract in the hinder part of

internal capsule) and sometimes with hemiplegia, or it may be in the fibres

of the optic radiation within the occipital lobe
; and, finally, at the centre in

the occipital lobe in the neighborhood of the cuneus. It is possible that the

different sections of the retina may be represented in different regions of the

cuneus.

Color-vision is usually lost in the half field—hemiachromatopia
—but in

central disease the half field for color may be lost, while the field for white is

intact.

The Significance of Hemianopia.
—It is frequently a functional trouble, as

in migraine and hysteria. In about half the cases there is hemiplegia, in some

instances hemiansesthesia and aphasia. It is of great importance to determine,

if possible, whether the lesion is in the optic tract alone or at the centres. This
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can occasionally be done by a test devised by Wernicke, known as the hemiopic

pupillary inaction. The reflex arc concerned in the contraction of the pupil

consists of (1) the optic nerve-fibres, which receive and transmit the impression,

(2) the nerve-centre in the geniculate bodies, which receives it and transmits it to

the fibres of (3) the third nerve, along which the motor impulses pass to the iris.

The integrity of this reflex arc is demonstrated by the contraction of the pupil

when a bright light is thrown into the eye. In a case of lateral hemianopia
the pencil of light may be so directed that it falls on the blind half, in which

case, if the pupil react, the reflex arc above mentioned must be perfect ;
that

is to say, there can be no interruption between the retina, the centre in the

geniculate bodies, and the third nerve. In such a case the conclusion i§ justi-

fiable that the lesion causing the hemianopia is situated behind the geniculate

bodies, either in the fibres of the optic radiation or in the cortical centre. On
the other hand, if when a light is thrown upon the hemianopic half of the

retina the pupil remains inactive, the conclusion is justifiable that the path
between the retina and the geniculate bodies is interrupted and the lesion

causing the hemianopia is not (lentral. Wernicke's test is not always easy to

obtain. Seguin gives the following directions :

" The patient being in a dark

or nearly dark room with the lamp or gas-light behind his head in the usual

position, I bid him look over to the other side of the room, so as to exclude

accommodative iris movements (which are not necessarily associated with the

reflex). Then I throw a faint light from a plane mirror or from a large con-

cave mirror held well out of focus upon the eye, and note the size of the pupil.

With my other hand I now throw a beam of light, focused from the lamp by
an ophthalmoscopic mirror, directly into the optical centre of the eye, then

laterally in various positions, and also from above and below the equator of

the eye, noting the reaction at all angles of incidence of the ray of light."

Affections of the Motor Nerves of the Eye.

Third Nerve.

This arises from a centre in the floor of the aqueduct of Sylvius, and, pass-

ing forward through the crus, at the side of which it emerges, it enters the

orbit through the sphenoidal fissure, and supplies, by its superior branch, the

levator palpebrse superioris and the superior rectus, and by its inferior branch

the internal and inferior recti and the inferior oblique muscles. It also sup-

plies the ciliary muscle and the constrictor of the iris.

Lesions of this nerve are of special importan'ce in the diagnosis of disorders

of the brain and spinal cord. The affections may be either of the centre or of

the nerve in its course, and may cause either paralysis or spasm.

Paralysis.—A lesion of the nucleus may involve the centres for the

other eye-muscles, causing general ophthalmoplegia, in which the power of

movement of both the external and internal muscles of the eyeball is lost.

The portion of the nucleus presiding over the iris may be involved alone, as

in locomotor ataxia, causing loss of the reflex—the Argyll-Robertson pupil.
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Much more frequently the nerve-trunk is involved in its course, either com-

pressed in the exudation of meningitis by a gumma or an aneurism, lesions

which may involve it either at the crus or where it enters the sphenoidal fis-

sure. The nerve may be attacked by a neuritis, as in diphtheria and locomo-

tor ataxia.

The following symptoms accompany complete paralysis of the nerve : loss

of power in all the muscles of the eye except the superior oblique and the

external rectus
;

the eye cannot be moved in any direction except outward

and a little downward and inward
;
there is an external squint, owing to the

unopposed action of the external rectus; the eyelid droops
—

ptosis
—

owing
to paralysis of the levator palpebrse ;

the iris does not contract to light, the

power of accommodation is lost, and the pupil is of medium size. The most

striking features are the external strabismus, the double vision, and the ptosis.

The aifection of the nerve may be partial ;
thus paralysis may affect the

branches passing to the superior, inferior, and internal recti muscles. The

ciliary branches may be alone attacked, causing loss of the power of accommo-

dation and paralysis of the iris.

Recurrent Paralysis of the Third Nerve.—There is a remarkable

affection, met with chiefly in women, in which at intervals of a month or more

the oculo-motor nerves are paralyzed. It may begin in early childhood, and

has been known to continue for many years, the attacks occurring at longer or

shorter intervals and lasting two or three days. They have been associated

with headache and vomiting and symptoms resembling migraine. Twenty-
three cases have been collected by Mary Sherwood from the literature.

Certain special features of third-nerve paralysis may here be considered :

Ptosis.—This common and important symptom occurs under the following

conditions : (1) As a congenital defect which is sometimes hereditary and met

with in many members of the same family. (2) From lesion of the thii^d

nerve, either at its nucleus or in its course. This may be associated with

paralysis of the suj>erior rectus or with the general features of third-nerve

paralysis already mentioned. (3) There are instances in which with cerebral

lesions the ptosis occurs alone, but the cortical centre has not yet been deter-

mined. (4) Hysterical ptosis is occasionally qjet with, and is readily recog-

nized by its association with other hysterical manifestations. (5) Sympathetic

or pseudo-ptosis is seen in paralysis of the cervical sympathetic, and appears to

be due to loss of power in the fibres of Miiller, which are innervated by the

sympathetic and assist in keeping the upper lid in its proper position. With

this form there are symptoms of vaso-motor disturbance, such as unilateral

sweating, contraction of the pupil on the same side, and slight retraction of the

eyeball. (6) In the facio-scapulo-huraeral ty})e of muscular atrophy, in which

the facial muscles are affected, there may be bilateral ptosis. (7) And lastly

there is a transient ptosis sometimes met with in delicate or neurasthenic

women, particularly in the early morning hours. In exaggerated cases there

may be great difficulty in lifting the eyelids. This is sometimes known as

"
morning

"
ptosis.
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The symptoms of the greatest importance in third-nerve paralysis relate to

the involvement of the ciliary muscle and iris.

Cycloplegia
—

paralysis of the ciliary muscle—causes loss of the power of

accommodation, in consequence of which near objects cannot be clearly seen.

It may be present in one or in both eyes. It is most commonly a symptom
of nuclear disease, and is seen in diphtheria and in locomotor ataxia. It is of

special value in the diagnosis of diphtheritic paralysis, in which it occurs with

frequency and as a rule early.

Paralysis of the Iris.—Iridoplegia.
—

(1) Accommodative Indoplegia.
—

In this the pupil does not diminish in size during the act of accommodation.

To test it the patient should first look at a distant and then at a near object in

the same line. Normally under these conditions the pupil contracts during the

act of accommodation.

(2) Reflex Iridoplegia.
—The path for the iris reflex is by the optic nerve

and tract to the geniculate bodies, and then to the oculo-motor nucleus, along
the trunk of the third nerve to the ciliary ganglia, and through the ciliary

nerves to the iris. The eyes should be tested separately, and it is perhaps best

to use an artificial light. The patient looks at a distant object in a dark room,
so as to relax the accommodation completely ;

then a light is held at a distance

of about four feet, and the state of the pupil is carefully watched. Loss of

the iris reflex with retention of contraction on accommodation is known as the

Argyll-Robertson pupil.

(3) Loss of the Skin Reflex.
—Irritation of the skin, particularly that of

the neck, is followed by dilatation of the pupil. As Erb has shown, this

skin reflex is usually, but not necessarily, lost with the reflex contraction.

Iridoplegia is usually associated with small pupils ;
tlius in locomotor

ataxia the pupils are often much contracted—spinal myosis.

Inequality of the pupils
—anisocoria—is met with not infrequently in gen-

eral paralysis of the insane and in locomotor ataxia. It also occurs in healthy

persons, and may persist for years.

Fourth Nerve.

The nucleus of this nerve is situated in the upper part of the floor of the

fourth ventricle. Coursing around the cms in its passage to the orbit, it is

liable to be involved in tumors, in the exudation of basilar meningitis, and

may be compressed by aneurism. It supplies the superior oblique muscle.

Nuclear paralysis is seen in connection with involvement of tlie centres of the

other eye-muscles. Paralysis -of the superior oblique causes defective down-
ward and inward movement of the eyeball. There is double vision when
the patient looks downward, which is obviated when the patient inclines the

head forw^ard and toward the sound side. The paralysis may be too slight to

be noticed.

Sixth Nerve.

Arising from its nucleus in the floor of the fourth ventricle, it passes forward

through the pons and emerges at the junction of the pons and medulla. Enter-
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ing the orbit, it supplies the external rectus. The nerve is apt to be involved in

tumors and meningeal morbid processes, and it is stated also to be sometimes

paralyzed by cold. Paralysis of this nerve causes internal strabismus, and

there is double vision on looking toward the paralyzed side. The defect in

lesion of the nucleus is thus clearly and briefly described by Beevor :

" When
the nucleus is affected there is, in addition to paralysis of the external rectus,

inability of the internal rectus of the opposite eye to turn that eye inward.

As a consequence of this the axes of the eyes are kept parallel, and both are

conjugately deviated to the opposite side, away from the side of the lesion.

The reason of this is that the nucleus of the sixth nerve sends fibres up in the

pons to that part of the nucleus of the opposite third nerve which supplies the

internal rectus : we thus have paralysis of the internal rectus without the

nucleus of the third nerve being involved, owing to its receiving its nervous

impulses for parallel movement from the sixth nucleus of the opposite side.

As the sixth nucleus is in such close proximity to the facial nerve in the sub-

stance of the pons, it is frequently found that the whole of the face on the

same side is paralyzed, and gives the electrical reaction of degeneration, so

that with a lesion of the left sixth nucleus there is conjugate deviation of both

eyes to the right
—i. e. paralysis of the left external and the right internal rec-

tus, and sometimes complete paralysis of the left side of the face."

General Features of Paralysis of the Motor Nerves of the Eye.
—Gowers

recognizes five groups of symptoms :

1. Limitation of Movement, which is in proportion to the grade of the par-

alysis.

2. Strabismus.—In consequence of the paralysis the axes of the eyes do

not correspond. Paralysis of the internal rectus causes a divergent squint
—

of the external rectus, a convergent squint. The deviation of the axis of the

affected eye from parallelism with the other is known as the primary

deviation.

3. Secondary Deviation, which depends upon the fact that when two mus-

cles act together, if one is feeble and an effort is made to contract it, the

increased innervation acts powerfully upon the healthy muscle, 'causing

increased contraction.
" Its existence and amount may be best ascertained by

subsequently covering the paralyzed eye and making the patient fix with the

unaffected eye, which, to do so, moves back to its former position. The hand

or a piece of paper may be so placed as to intercept the vision of the one eye,

while leaving it exposed to observation. A piece of ground glass placed over

the eye answers the same purpose. The occurrence of secondary deviation

depends on the fact that normally two muscles which act together are equally

innervated for a given movement. If one is weak, and an effort is made to

contract it (as in fixing with that eye), the increased innervation influences

also the other muscle and causes an undue contraction. It is as if a rein

acted equally on a hard-mouthed and a tender-mouthed horse yoked together ;

the effort to make the former deviate would cause an excessive deviation of

the latter
"
(Gowers).
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4. Eri'oneous Projection.
—" We judge of the relation of external objects

to each other by the relation of their images on the retina; we judge of their

relation to our own body by the position of the eyeball as indicated to us by
the innervation we give to the ocular muscles

"
(Gowers). If an object moves,

we follow it with the eyes and judge of its position by the amount of move-

ment. When one muscle is weak, the increased innervation "
gives the

impression of a greater movement of the eye than has really taken place, and

suggests that the objects seen are farther on that side than they really are,"

and in attempting to touch it the finger goes beyond it. As equilibration in

great part depends upon knowledge of the position and relation of external

objects derived from action of the eye-muscles, the erroneous projection result-

ing from paralysis
"
destroys the harmony between the visual impressions and

the others that are correct," and leads in this way to giddiness or ocular

vertigo.

5. Double Vision, or Diplopia.
—Owyjg to paralysis of the muscles the

visual axes do not correspond, and there is a double vision : that seen by the

sound eye is called the true, that by the paralyzed eye the false, image. When
the false image is on the same side of the other as the eye by which it is seen,

it is known as simple or homonymous diplopia, in which, for example, the

right-hand image corresponds to the right eye, and the left-hand image to

the left eye. In crossed diplopia the false image is on the other side
;

for

example, the right-hand image belongs to the left eye, and the left-hand

image to the right eye. The diplopia is simple in convergent squint, crossed

in divergent squint.
Ophthalmoplegia.

Under this term is described a chronic progressive paralysis of the ocular

muscles which may involve the external or internal groups alone or in com-

bination, hence the names, "ophthalmoplegia externa" and "ophthalmoplegia
interna." The condition is due to a degenerative change in the nuclei of the

ocular nerves, and is described by Gowers a^ nuclear ocular palsy. In the

external form the levators of the eyelids are usually first involved, then grad-

ually the power is impaired in the other muscles, and finally the eyeballs

become almost fixed, so that in order to view objects out of a straight line the

patient has to move his head in a very characteristic manner. The eyelids droop
and there is usually slight protrusion of the eyeballs. The affection is met with

in association with general paralysis, locomotor ataxia, and sometimes in pro-

gressive muscular atrophy. Hutchinson regarded syphilis as the most important

cause, but in the recent monograph of Siemerling it is stated that of the 62

cases on record, in only 11 could syphilis be definitely determined. Atrophy
of the optic nerve and affections of the other cranial nerves are frequently

associated with it. Mental disorders were present in 11 of the 62 cases ana-

lyzed by Siemerling. Bristowe has reported 2 cases in which the external oph-

thalmoplegia was probably functional.

Ophthalmoplegia interna is a term applied to slow progressive loss of power
of the ciliary muscle and the iris. The condition may occur alone, but more
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commonly is associated with the external form, and is then spoken of as total

ophthalmoplegia. Possibly in some cases the internal form may depend upon
disease of the ciliary ganglion. Although, as a rule, the ophthalmoplegia is a

chronic process, there is an acute form which may lead to complete loss of

power within ten or fourteen days, due to rapid softening of the nuclei of the

ocular nerves. There are cerebral disturbances and sometimes ataxic symp-
toms. It was to this condition that Wernicke gave the name polio-encephalitis

superior acuta.

Spasm of the Ocular Muscles.

In hysteria there may be an intermittent spasm causing rapid lateral move-

ment of the eyes, with or without associated jerkings in other mftscles of the

body. In hysterical convulsions the eyes are usually drawn up, so that the

cornese are completely covered by the lids. In disease at the base of the

brain, particularly meningitis, tonic, more rarely clonic, spasm may occur.

The form known as conjugate deviation of the eyes, which is present in cere-

bral lesions, will be subsequently described.

The most remarkable form is the clonic rhythmical spasm known as

nystagmus, in which the movements are bilateral and as a rule horizontal.

When one-sided the movements are most frequently vertical. It occurs under

very many conditions, particularly in congenital and acquired brain lesions

associated with blindness, in albinism, in miners, and in many forms of

sclerotic and chronic cerebro-spinal lesions, such as disseminated sclerosis

and Friedreich's disease. The pathology of the condition is not yet well

understood.

Spasm of the levator palpebrse is occasionally met with, and here may be

mentioned the condition of hippus, or rhythmical contraction and dilatation of

the iris.

Treatment of Ocular Palsies.—The paralysis due to diphtheria as a rule

disappears with time and under a course of tonic treatment. W^hen due to

syphilis, iodide of potassium and mercury should be given, and the condition

frequently improves rapidly under the use of these drugs. The forms asso-

ciated with locomotor ataxia are the most obstinate and may resist all treat-

ment. The group of cases due to chronic degenerative changes, as in progres-

sive paresis or bulbar paralysis and the forms of ophthalmoplegia, are little if

at all amenable to treatment. When there are acute symptoms hot fomenta-

tions, counter-irritation, or leeches may be used. The direct treatment of the

paralyzed muscles by electricity is occasionally followed by good results, but in

a large number of eases no special effect can he seen even after prolonged appli-

cation. The diplopia may be relieved by the use of a prism. It is sometimes

found necessary to cover the affected eye with an opaque glass. Various forms

of spasm of the ocular muscles are little if at all affected by treatment.

Lesions of the Fifth Nerve.

We shall consider here paralysis, spasm, and neuralgia.

(1) Paralysis.—In comparison with the facial and other cranial nerves,
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lesions of the trigeminus causing paralysis are rare. The nerve may be

aiFected within the pons by haemorrhage or tumors, rarely in chronic nuclear

degeneration, which may be widespread without affecting the fifth nerve. At
the base of the brain its position guards it, to a certain extent, from compres-

sion, but it is sometimes involved in fracture, caries, or meningitis. The

branches may be aifected as they pass to their distribution, the ophthalmic
in the cavernous sinus by tumors or aneurisms, the superior and inferior

maxillary branches by growths which invade the spheno-maxillary fossa.

Symptoms.—(a) Sensory.
—When the whole nerve is involved there is loss

of sensation in the skin of the corresponding side of the face and head, the

conjunctiva, the mucous membrane of the lips, tongue, hard and soft palate,

and of the nose on the same side. Tingling and numbness may precede the

anaesthesia. The sense of smell is usually affected in consequence of dryness
of the mucous membrane. Trophic changes sometimes occur, the salivary,

lachrymal, and buccal secretions diminish, the gums may swell on the affected

side, the teeth occasionally become loose, and abrasions of the mucosa tend to

ulcerate. Herpes may develop about the eye or about the lips, and may be

accompanied with much pain. The cornea may become opaque, and finally

ulcerates. This is not, however, a constant sequence, and is absent unless the

Gasserian ganglion is affected. Involvement of the individual branches of

the sensory division causes loss of sensation in the skin and mucous surfaces

upon which they are respectively distributed.

(6) Motor.—Inability to use the muscles of mastication on the affected side

is the characteristic feature of paralysis of the motor division. It can be

tested by asking the patient to close the jaw forcibly, when the temporal and

masseter muscles on the affected side are not felt to contract or do so with

great feebleness. Owing to involvement of the pterygoid, which cannot be

moved toward the affected side in the act of chewing, the jaw when depressed
deviates to the paralyzed side. Paralysis of the motor branches of the fifth

nerve usually follows a lesion of the trunk. Ocx^sionally the paralysis is due

to cortical lesion, usually bilateral. Hirt has reported an instance of unilateral

, lesion, a psammoma involving the lower third of the ascending frontal convo-

lution and the adjacent portions of the second and third frontal convolutions,

associated with paralysis of the muscles of mastication.

Onstatory Symptoms.
—The sense of taste is, as a rule, lost in the anterior

two-thirds of the tongue on the affected side. The gustatory fibres pass from

the chorda tympani to the lingual branch of the fifth. Loss of taste does not

invariably follow paralysis of the fifth nerve. "
Probably the exceptions are

cases of partial disease or disease within the pons, where the taste-path has a

separate course
"

(Gowers).
The diagnosis of trifacial paralysis rarely offers any special difficulties, the

distribution of the anaesthesia and the loss of power in the muscles of mastica-

tion form such characteristic features. The preliminary pain and hyperaesthesia

may be mistaken for neuralgia. The determination of the site of the lesion

depends on the distribution of the anaesthesia and associated paralysis. When
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the ophthalmic division is involved alone, the lesion is usually at the sphenoidal

fissure or within the orbit. The lower divisions are not infrequently involved

in tumors of the superior maxillary bone.

(2) Spasm op the Muscles op Mastication.—Trismus, or the masti-

catory spasm of Romberg, is often an associated feature in general convulsive

attacks, sometimes an independent affection. The contractions may Ix; either

tonic or clonic. In the former the muscles of mastication are in firm contrac-

tion, so that the jaws are kept close together, the condition known as lockjaw,

a symptom which occurs early in tetanus and is met with in some cases of

tetany. Occasionally it is an hysterical manifestation. Less frequent causes

are reflex irritation from the teeth and organic disease near the motor nucleus

of the fifth nerve. Clonic spasm occurs either in a series of quick contractions,

as in chattering of the teeth, or as forcible single contractions, which are some-

times seen in chorea and in hysteria.

Treatment.—For the organic lesions involving the fifth nerve little can be

done beyond relieving the pain, which may require morphine. The prelim-

inary irritation and hypersesthesia are relieved by warm applications. If there

be a history of syphilis, mercury and iodide of potassium may be given. Fric-

tions and faradization of the affected side of the face are recommended.

(3) Neuralgia.—Neuralgia of the fifth nerve (prosopalgia ;
tie doulou-

reux) is the most common and distressing of all painful affections of the nerves.

All of the branches are rarely involved
;
most commonly the ophthalmic alone

or the two upper divisions.

When the ophthalmic division is involved, the pain is referred to the dis-

tribution of the supraorbital branch, as a rule on one side only. There are

tender points at the supraorbital notch, at the inner angle of the orbit, and

sometimes on the nose at the junction of the cartilage with the bone. The

pain is usually paroxysmal and may be of extreme severity. It is usually

accompanied with intolerance of light, sometimes with spasm of the orbital

muscles, lachrymation, and redness of the conjunctiva. The whole eyeball

may ache or there may be an intense pain at the back of the eye. The pain

extends over the brow and forehead, and the skin may be so tender that the

patient may be unable to wear his hat. Owing to the paroxysmal character

and the supposed association with malaria, neuralgia of this branch was for-

merly spoken of as
" brow ague." The affection must not be mistaken for

migraine, the painful symptoms of which are, however, due to involvement of

this branch of the fifth nerve. It is to be remembered, too, in bilateral cases

that errors of refraction may lie at the rooi of the whole mischief. Herpes

may occasionally develop during an attack. Spasmodic contractions of the

face-muscles on the affected side are occasionally present.

The superior maxillary is less frequently involved. There is a tender point

at the infraorbital canal, and the pain is rather more concentrated and limited

than in the neuralgia of the upper division, being chiefly along the upper teeth

and gums. Salivation may occur with it. In inferior maxillary neuralgia

there are painful spots along the auriculo-temporal nerve, and the pam radiates
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about the ear and along; the course of the inferior dental nerve. Tender points

occur about the side of the head, particularly at the parietal eminence.

Trifacial neuralgia is most commonly met with in enfeebled subjects, par-

ticularly in women and in association with anaemia and chlorosis. There are

instances in which it seems dependent upon malaria, but the malarial charac-

ter in many of the cases has been attributed to the periodicity of the attacks.

The cases vary extremely in their character and duration. There are instances

in which the trophic and vaso-motor disturbances are particularly marked
;

thus the skin may become glossy and indurated and the subcutaneous fat may
increase. Pigmentary changes sometimes occur on the skin, and the hair or

the beard on the affected side may become gray.

The cases associated with spasmodic tic are sometimes of the most aggra-

vated character, and the attacks occur with frightful intensity and render the

patient's life unendurable.

Treatment.—Careful investigation should be made into possible sources of

reflex irritation. Tonic and hygienic measures of all sorts should be utilized,

as in very many cases neuralgia is, as has been expressed, the cry of a badly-

nourished nervous system. A change of air will sometimes relieve a severe

neuralgia, and even obstinate cases may yield to a prolonged residence in the

mountains with an out-of-door life and plenty of exercise. Iron is often a

specific in the cases associated with chlorosis and anaemia. Arsenic is also

very beneficial in these forms, and should be given in full doses. Quinine,

which is so much used, has probably no greater value in neuralgia than any
other bitter tonic, except in the rare instances in which neuralgia is definitely

associated with malarial poisoning. Strychnine, cod-liver oil, and phosphorus
are sometimes useful. For the relief of the pain antifebrin and antipyrine

may be tried, though their value has been much exaggerated. Morphine
should be given with great caution, and only after other remedies have been

tried in vain. Small doses given hypodermically are usually very efficacious,

but on no consideration should a patient be allowed to use the hypodermic

syringe. Gelsemium may be tried, and in frequent doses of the tincture is

sometimes of value. Valerian, ammonia, ether, and above all alcohol, some-

times allay the pain. The last-named remedy should be used with the greatest

caution, particularly in women. The pleasant, soothing effect of it in many
cases of neuralgia has been the starting-point of habits which have finally

enslaved the patient. Nitro-glycerin in full doses is a remedy which is some-

times efficacious, particularly in the chronic cases. Of local applications,

liniments of belladonna, chloroform, and menthol, the ointments of aconitine

and veratrine, and counter-irritation with the thermo-cautery or small blisters

over the painful points, may be tried. Electricity .is often of much service,

particularly the continuous current, and when frequently repeated is very

soothing.
Lesions of the Facial Nerve.

Paralysis (Bell's Palsy) may be due to—(1) involvement of the

nerve-fibres from the cortex cerebri to the nucleus in the medulla; (2) to
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lesions of the nucleus itself; and (3) to peripheral lesions involving the

nerve-trunk in its tortuous course within the pons and through the wall of

the skull or in its course after leaving the styloid foramen.

(1) Facial Paralysis of Cerebral Origix.—This, also known as

the supranuclear form, may be due to a lesion of the cortical centre presiding

over the lower facial muscles which is situated in the lower part of the ascend-

ing frontal convolution. Cases of limited lesion involving the facial centre

alone and causing facial hemiplegia are rare
;
more commonly on the left side

the speech-centres are also involved and the centres for the hand and arm.

Softening from arterio-sclerosis, tumors, and localized meningitis, tuberculous

or syphilitic, are the common causes of cortical facial palsy. The fibres may
be involved between the cortical centres and the nucleus in the medulla, and

with them, as a rule, the motor fibres of the arm and leg, so that the facial

palsy is part of a hemiplegia.

The supranuclear facial paralysis is distinguished from the peripheral form

by several well-marked features. The orbicularis palpebrarum and frontalis

muscles are not involved, so that, for instance, in hemiplegia the patient can

close the eye and frown on the paralyzed side. While voluntary movements

are lost in the paralyzed muscles, during emotion, as in smiling, the paralyzed

muscles may be moved, which is never the casp in the peripheral form.

Another diiference of great importance is the }>..'sist€nce of the normal

electrical excitability of both nerves and muscles. In rare instances of

hemiplegia the orbicularis palpebrarum is involved in association, it is said,

with lesion of the lenticular nucleus. Broadbent explains the immunity of

the upper facial muscles in hemiplegia by the fact that the bilateral move-

ments of the body, such as those of the eyes and trunk and the larynx, are

represented in both hemispheres ;
that is to say, either hemisphere can excite

bilateral movements.

(2) Nuclear Facial Paralysis.—The facial nucleus forms a group of

large ganglion-cells, occupying that portion of the gray substance of the fas-

ciculus teres which lies immediately behind the nucleus of the sixth nerve in

the floor of the fourth ventricle.

The nuclei are rarely attacked alone, but may be in tumors, hsemorrhage,

and softening ;
more rarely in acute poliomyelitis. In lesions in the neighbor-

hood of the pons the facial nucleus on one side, that of the sixth nerve too,

and the motor path may be involved, producing facial paralysis on the same

side as the lesion and paralysis of the arm and leg on the opposite side—a

condition known as crosse<l paralysis. (See Fig. 57.) The symptoms of facial

paralysis of nuclear origin are identical with those of involvement of the nerve

itself. The superior facial muscles are involved and the electrical changes are

present.

(3) Paralysis from Involvement of the Xerve-trunk.—^The

nerve may be involved as it passes through the pons from the nucleus, at the

base of the skull, in its prolonged course through the temporal Iwne, or at its

point of emergence. In the pons the fibres may be affected between the
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nuclei in the floor of the fourth ventricle and the point of emergence of the

nerve, in which case there may be an alternating or crossed paralysis, in which

the face on the same side and the arm and leg on the opposite side are paralyzed.

This only occurs when the lesion is in the lower region of the pons.

At the base of the brain the nerve is liable to be compressed by meningeal
exudation or tumors, and is occasionally torn in fractures. Within the tem-

poral bone the nerve is frequently attacked in otitis media. At the styloid

Fig. 67.

CkosseoPyiumioal Fibbes

Com
OIRECT PYftAMimL FIBRES

Motor Tract (after Starr): S, Assure of Sylvius ; NL, lenticular nucleus; or, optic thalamus; 0, olivary

body. The tracts for the face, arm, and leg gather in the capsule, and pass together to the lower pons
where the face-flbres cross to the opposite seventh nerve nucleus, while the others pass on to the lower

medulla, where they partially decussate to enter the lateral columns of the cord ; the non-decussating
fibres pass to the anterior median columns. The effect of a lesion situated at three points in the tract

Is shown on the left side of the figure at X, Y, Z. At Z the lesion would involve the left facial nerve
and the left pyramidal tract above the decussation, producing facial paralysis on the left side and

paralysis of the arm and leg on the opposite side—crossed paralysis.

foramen the nerve may be involved in blows, injuries, as by the pressure of

forceps in an instrumental delivery, and the nerve may be cut in the removal

of tumors in the parotid region. The most common cause is exposure to cold,

particularly to a draught when riding in a carriage with the window down.

This is usually attributed to a neuritis of the nerve in the Fallopian aqueduct.

Symptoms.—The onset is, as a rule, abrupt, and is not often preceded by

pain or discomfort. In the cases following exposure to cold it is a common

history to find that the patient wakes in the morning to find the face paralyzed.

In the peripheral form all the branches are involved, and the face on the

affected side is immobile and can neither be moved at will nor does it join
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in any emotional movements. When at rest it is seen that the skin on the

affected side is smooth and the wrinkles are effaced. This, of course, is not

so noticeable in young persons. The angle of the mouth is somewhat lowered

and the naso-labial fold is not so marked. The lower lid may droop a little

and the eye waters. The eye on the affected side cannot be closed voluntarily.

In smiling or laughing the angle of the mouth is drawn to the healthy side,

while on the paralyzed side Ihe lips remain in contact. The forehead cannot

be wrinkled, nor can the patient show his upper teeth on the affected side, nor

can he whistle. In sniffing there is no movement of the nostril on the para-

lyzed side. In speaking the pronunciation of labial sounds may be slightly

impaired. Owing to the paralysis of the buccinator, food collects between the

cheek and the jaw on the affected side
;
the tongue when protruded looks as if

it were pushed to the paralyzed side, but if its position is estimated from the

incisor teeth, it will be found to be in the middle line. It is usually stated

that the soft palate and uvula are paralyzed on the same side, but this is

denied by both Gowers and Huglilings Jackson, and, according to Horsley
and Beevor, the levator palati is innervated by the accessory nerve. When
the paralysis is due to an intratemporal lesion, there is, in addition to the

above symptoms, loss of the sense of taste in the anterior part of the tongue
on the affected side, owing to paralysis of the chorda tympani nerve.

Disturbance of hearing may exist Math facial paralysis, and is usually due

to extensive otitis media. There may be increased sensitiveness to sounds,

owing to paralysis of the stapedius, which diminishes the amplitude of the

vibration of the tympanic membrane. Tinnitus may be present.

Among other symptoms occasionally present in facial paralysis may be

mentioned herpes and neuralgic pains. The electrical reactions in Bell's

palsy are those of a peripheral paralysis. The nerve rapidly loses both

faradic and galvanic excitability, which may completely disappear within

ten days.

Erb gives the following rules : The prognosis is good, and recovery occurs

in from fifteen to twenty days if there is no change, either faradic or galvanic.

If the faradic and galvanic excitability of the nerve is only lessened and that

of the muscle increased to the galvanic current, and the contraction formula

altered (the contraction sluggish, ACC>CCC) the outlook is favorable, and

recovery will probably take place in from four to six weeks or may be delayed

for from eight to ten weeks. If the faradic and galvanic excitability of the

nerves and the faradic excitability of the muscles are lost, and the galvanic

excitability of the muscle quantitatively increased and qualitatively changed

(reaction of degeneration), and if the mechanical excitability is alteretl, the

prognosis is relatively unfavorable, and recovery may not take place for from

two to eight months, or may even be delayed for as long as twelve or fifteen

months.

The duration of the paralysis is variable. Recovery usually follows the

paralysis from cold, though it may be delayed for months. In the traumatic

cases recovery is possible, but the loss of |)ower in these may be permanent.
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"When due to syphilis recovery is common. In the cases due to middle-ear

disease the outlook is less favorable.

In any case the electrical reaction gives the most valuable indications upon
which the prognosis can be based. When the paralysis is permanent, the

muscles are toneless and there are no contractures. Spontaneous twitchings

may be noticed at times in the muscles. In these late cases without any

improvement there may be contractures in the muscles, drawing the mouth

toward the paralyzed side, and the wrinkles may again appear, and in looking

at the face the first impression may be that the affected side is the sound one,

but this is soon corrected by asking the patient to smile, when it is seen which

side of the face has the active movement.

Diagnosis.—The existence of facial paralysis is usually determined at a

glance. The diagnosis of the site is sometimes difficult. The following

r6sum^ may be given :

(1) Paralysis due to a lesion of the nerve outside the stylo-mastoid

foramen involves both the upper and lower divisions. All reflex movements

are lost and the reaction of degeneration is present.

(2) When due to lesion within the Fallopian canal the features are the same

as those just mentioned, and there are, in addition, alterations in the sense of

taste and increased sensitiveness in hearing.

(3) A nuclear lesion produces a paralysis similar in distribution to the

peripheral form. There may be crossed paralysis, involvement of the facial

on one side and of the arm and leg on the other, and the sixth nerve on the

same side is usually involved, causing internal strabismus.

(4) The facial palsy of cerebral origin (supranuclear) involves, as a rule,

only the lower facial muscles, so that the patient can elevate the eyebrows and

close the eye. The reflexes are preserved, and there is not the reaction of

degeneration. If due to involvement of the fibres in the cortico-bulbar motor

path, there is usually hemiplegia and the paralysis of the face and of the

limbs is on the same side. The paralysis due to a cortical lesion may be a

monoplegia confined to the facial muscles. On the left side it may be accom-

panied with aphasia, and in some instances the arm-centres are also involved.

Treatment.—In the so-called rheumatic cases hot applications may be

made, but the disease rarely seems to be progressive, and the damage is done

before any palliative treatment can be adopted. The thermo-cautery may be

lightly applied at intervals over the mastoid region and over the course of the

nerve. This is much more satisfactory and very much less painful than blis-

tering. Iodide of potassium should be given internally, and in increasing

doses, if syphilis be suspected. Subsequently the galvanic current should be

systematically employed, and persevered with so long as there is any reaction,

as when this is present there is always a prospect of recovery. The positive

pole may be placed behind the ear and the negative pole passed over the

zygomatic and other muscles. The application should be made daily for from

ten to fifteen minutes. With the electricity may be combined massage of the

muscles of the face.
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Spasm of Facial Muscles (Mimic Spasm
;
Convulsive Tic).

—The

contraction, which is usually clonic, may be limited to certain groups of mus-

cles or involve all those of one side
; occasionally it is bilateral. Various

groups of cases may be recognized :

(a) The secondary form following paralysis, and consisting in sixtntaneous

clonic twitchings recurring at irregular intervals in the paralyzed muscles.

(6) Cases due to the irritation of an organic brain lesion, either of the cor-

tex, as in a case of Berkley's in which a lesion of the ascending frontal con-

volution caused persistent clonic spasm limited to the zygomatic muscle, or

pressure on the facial nerve by a new growth or an aneurism at the base of the

brain.

(c) In many cases, particularly in adults, no cause can be assigned. This,

which Gowers calls the idiopathic form, is most frequent in females, and fol-

lows in some instances mental anxiety and shock.

{d) Cases which appear to have a reflex origin, and which are associated with

irritation in branches of the fifth nerve, as in eye-strain, diseased teeth, and

naso-pharyngeal disorders. Some have attributed the affection in children to

the irritation of worms. Cases due to Ihese causes are much more common in

children, in whom the spasm, known also as habit spasm and by some as hab-

it chorea, may be limited to the facial muscles, but may be met with in other

groups.

Lastly, facial spasm may form a part of the affection described by the

the French as tic convulsif or as Gilles de la Tourette's disease, which is

characterized by involuntary spasmodic jerkings in certain muscle-groups,

particularly those of the face, explosive utterances, often bad language
—

coprolalia
—and fixed ideas, such as arithmomania.

Symptoms.—The contractions are usually of a rapid, electric-like charac-

ter, sometimes a series of quick, quivering contractions. The orbiculares

oculorum are most frequently involved, causing a form known as the nicti-

tating and blepharospasm, in which the eye is closed with lightning-like

rapidity. In some cases, when both sides are affected, the patient can scarcely

see, owing to the constantly-recurring contraction. More fre<]uently the lateral

facial muscles are also involved, and there is constant twitching of the side of

the face, with partial closure of the eye. The frontalis muscle is not often

involve<l. In severe cases the depressors of the angle of the mouth, the levator

menti, and the plastysma rayoides are affected. Occasionally the muscles of

the tongue, which is protruded quickly as the patient talks, and occasionally

the muscles of the palate and uvula, are involved. The contractions are aggra-

vatetl by emotion and reduced by rest and quiet. There is no loss of power
in the muscles and no pain. Tender points are sometimes found in the course

of the fifth nerve, particularly in the supraorbital branch. The spasm occa-

sionally extends from the face to the muscles of the neck and arms.

The outlook is favorable in the cases in which a source of definite irritation

can be traced. The idiopathic cases coming on in the middle life in women

are as a rule incurable.
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Treatment.—In children the sources of reflex irritation should be carefully-

sought for. Eye-strain should be excluded, the naso-pha-rynx explored, and

decayed teeth removed or filled. When tender spots exist along the fifth

nerve, small blisters may be applied or the thermo-cautery. Electricity,

which is given in nearly all cases a thorough trial, rarely proves successful.

Hypodermics of strychnine are recommended. Freezing the face with the ether

spray is in some instances beneficial. Stretching or section of the facial nerve

has been employed in many cases, and the spasm has often disappeared tempo-

rarily. Strychnine, arsenic, and iron may be used.

Lesions of the Auditory Nerves.

The central relations of the auditory nerves are with the first temporal

gyri. Experimentally, bilateral destruction of these gyri in monkeys causes

deafness. Cases of disease in man indicate that the situation is the same.

On the left side destruction of the first ^fimporal gyrus causes the condition

known as word-deafness, an inability to understand the meaning of words,

though they may still be recognized as sounds.

Disturbance of function is not common as a result of lesion of the centre or

of the auditory path ;
much more commonly deafness results from disease of

the nerve after it has left the nucleus in the floor of the fourth ventricle, or

much more frequently from involvement of its branches of distribution in the

vestibule and cochlea.

Degeneration of the auditory nuclei is rare even in extensive and wide-

spread bulbar disease. The nerve may be compressed at the base of the brain

by tumors or the exudation of meningitis, or may be torn in fracture. In

epidemic cerebro-spinal meningitis the auditory nerves are not infrequently
involved : permanent deafness may result, which in the case of very young
children leads to deaf-mutism. A primary degeneration of the nerves has

been met with in locomotor ataxia, but it is extremely rare in comparison with

the atrophy of the optic nerve in this disease.

In a large proportion of all cases with auditory-nerve symptoms the lesion

is in the distribution
;
that is, in the labyrinthine branches. Three groups of

symptoms may be produced : hyperaesthesia and irritation, diminished func-

tion or nervous deafness, and vertigo.

True hyperaesthesia
—

hyperacusis
—a condition in which sounds, even those

inaudible to other persons, are heard with intensity, is met with occasionally in

hysteria, more rarely in cerebral disease. The term dyssesthesia or dysacusis

is applied to the state in which ordinary noises are badly borne, as in headache.

Tinnitus aurium is a term used to characterize the subjective sensation of

noises in the ears, such as roaring, ringing, buzzing, singing, ticking, etc.

Tinnitus may accompany very many forms of ear disease, such as wax

pressing on the drum, otitis media, and afl^ections of the labyrinth. A
very sudden and intense stimulation of the nerve, such as is caused by
the loud whistle of a railway engine, has been known to cause permanent
tinnitus. A not uncommon form is that in which a pulsating bruit or buzz-

VoL. I.—53
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ing murmur is heard in the ear, which may be caused either by abnormal

conditions of the circulation, or more commonly by some special increase

in the sensitiveness of the nerve, so that it is excited by the blood-current,

which under normal conditions flows noiselessly. The murmur may be

present as a very definite systolic bruit perceptible to the patient when he

rests his head upon the pillow, or is even constantly present. In physicians

I have known it to cause great uneasiness, owing to the supposition that an

aneurism was present. It is usually associated with overwork, ana;mia,

neurasthenia, or gout. The epileptic aura may consist of subjective auditory

sensations, which are also sometimes present in migraine. Occasionally a

ticking or pulsating sound may be heard at a distance. The former is prob-

ably due to the action of muscles connected with the Eustachian tube or of

the levator palati. The condition may persist unchanged for years and then

suddenly disappear.

The diagnosis of tinnitus rarely offers any difficulty, but it may be impos-
sible to say upon what it depends. A constitutional disturbance, such as gout,

may be the cause, and I know of a case in which persistent and distressing

nocturnal tinnitus ceased with the abstinence from stimulants. The pulsating

forms, in which the sound resembles a bruit, are almost invariably subjective,

and nothing is audible on auscultation over the ears. It is not to be forgotten

that in young children there is a systolic brain-murmur sometimes audible at a

distance. It is occasionally also heard in adults.

Impaired hearing due to involvement of the nerve is known as nervous

deafness, in contradistinction to the loss of hearing due to disease of the tympa-
num. To test for this the tuning-fork should be placed against the tem}X)ral

bone. If the vibrations are audible, the conclusion may be drawn that the

nervous apparatus of hearing is not involved. On closure of the meatus the

sound may also be intensified. The watch may be used in the same way, and

if the sound is better heard in contact with the mastoid process with the

meatus closed than it is when held opposite to the open ear, the deafness is

probably not of nervous origin. Among possible causes of nervous deafness

Gowers mentions the following :

"
(1) Symmetrical disease of the labyrinth,

which is common
;
acute inflammation is sometimes, and chronic degeneration

is often, bilateral
;
double otitis has sometimes been mistaken for meningitis ;

(2) symmetrical lesions of the two auditory nerves, which are very rare;

(3) possible diseases of the medulla; (4) a tumor in the corpora quadrigemina,

damaging the crustse of the crura cerebri
; (5) symmetrical disease of each

temporo-sphenoidal lobe
; syphilitic gummata caused this effect in a case

recorded by Wernicke and Friedlander."

Vertigo, or giddiness, is a very special feature in certain forms of laby-

rinthine disease. It will be considered separately under the subjects of

Vertigo and MdniSi'e's Disease.

Lesions of the Glosso-pharynqeal Nerve.

This nerve distributes motor fibres to the stylo-pharyngeus and the middle
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constrictor of the pharynx ; sensory fibres to the upper part of the pharynx,
the soft palate, and the back of the tongue ;

and is the nerve of the special

sense of taste for the posterior part of the tongue and soft palate.

Isolated paralysis of this nerve is extremely rare. The pharyngeal symp-
toms of bulbar paralysis are associated with involvement of the nuclei of this

nerve, in which case the adjacent ganglia are also affected. In tumors at the

base in meningitis and in diphtheritic neuritis the nerves may be attacked,

causing difficulty in swallowing, loss of sensation in the pharynx, and loss of

the sense of taste in the posterior part of the tongue. It seems not improbable
that the taste-fibres of the glosso-pharyngeal come from the fifth nerve, since

" there is no instance on record of loss of taste at the back of the tongue from

disease of the roots of the glosso-pharyngeal nerve, while there is evidence that

disease of the root of the fifth nerve causes loss of taste on the back as well

as the front of the tongue, and also on the soft palate and palatine arch "

(Gowers). :=-

Here may be mentioned appropriately the disturbances of the sense of

taste. Loss of the sense of taste—ageusia
—is a common effect of morbid

conditions of the mucous membrane of the tongue and palate : thus in the

dry tongue of fever and the furred tongue of dyspepsia taste is greatly im-

paired or may be completely lost. The application of very strong irritants,

such as pepper, vinegar, and hot sauces, may dull the sense of taste. Affec-

tions of the nerve may be followed by a loss of the sense. From the tip and

sides of the tongue the impressions are conveyed through the gustatory divisions

of the fifth, and in disease of the middle ear there may be loss of taste in these

parts of the tongue, owing to involvement of the chorda tympani, the nerve

through which the gustatory fibres are distributed. As we mentioned above,

it seems not improbable that the fifth nerve subserves the sense of taste in the

posterior part of the tongue as well.

Perversion of the sense of taste—parageusis
—is occasionally met with in

hysteria and in the insane. Subjective sensations of taste may be present as

an aura preceding the epileptic attack and in the hallucinations of the insane.

To test the sense of taste various substances should be placed upon the

tongue in small quantities, and the taste must he perceived before the tongue
touches other parts of the mouth. The patient's eyes should be closed and the

following tests applied : for bitter, quinine ;
for sweetness, a solution of sac-

charine; for acidity, vinegar; for the saline test, common salt. An extremely
delicate test of the sense of taste is the feeble galvanic current, which gives the

well-known metallic taste.

Pneumoqastric Nerve.'

Nuclear lesions, either degeneration or haemorrhage, occur as an important

part of bulbar paralysis, associated, as a rule, with similar changes in the spinal

accessory and hypoglossal. Within the skull the nerve-roots may be com-

pressed by tumors, meningeal exudation, or aneurism. In the neck the nerve-

trunk within the carotid sheath maybe involved in aneurism or injured by
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stab wounds or compressed by tumors. Occasionally the nerve is involved in

a neuritis, either diphtheritic or alcoholic. The branches of distribution are

both motor and sensory, the former being supplied to the pneumogastric

chiefly, if not entirely, through the spinal accessory.

Involvement of the pharyngeal branches which supply the constrictors and

the levator palati causes difficulty in swallowing, as the food is not passe<l on

into the gullet. Unilateral involvement does not cause much impairment in

deglutition. Spasm of the muscles supplied by the pharyngeal branches is met

with in hydrophobia and occasionally in hysterical patients. The laryngeal

branches are frequently involved, particularly the recurrents, which, owing to

their remarkable course, are liable to pressure by tumors within the thorax,

particularly by aneurism. The superior laryngeal nerve is sensory to the

mucosa and supplies also the crico-thyroid muscle. The recurrent branch

supplies the mucosa below the cords and the other intralaryngeal muscles.

The various forms of paralysis and spasm will be described under the section

on Diseases of the Larynx. Here it is sufficient briefly to mention the com-

mon sequence of hoarseness, loss of voice, and inability to cough, owing to

unilateral abductor paralysis in involvement of the recurrent laryngeal nerve

by aneurism or tumor.

Bilateral abductor paralysis results occasionally from involvement of the

spinal accessory nuclei in the medulla in bulbar paralysis and in locomotor

ataxia. Less frequently it is produced by pressure upon both vagi or both

recurrent nerves. It has also been met with in hysteria. The characteristic

symptoms are difficult respiration and a prolonged inspiratory stridor, with

little or no impairment of the voice. Paralysis of the adductors is not uncom-

mon in hysteria and causes the characteristic aphonia. It may follow also

laryngitis. There is no dyspnoea and no stridor, and complete loss of voice.

Spasm of the muscles of the larynx is met with in laryngismus stridulus

or child-crowing, in whooping cough, and in locomotor ataxia, forming the

so-called laryngeal crisis. Paroxysmal attacks of laryngeal spasm may occur

in hysteria.

Anaesthesia and hyperaesthesia, owing to paralysis of the laryngeal branches,

are rare. The former, which occasionally occurs in diphtheritic paralysis, is a

dangerous event, as the particles of food may enter the glottis and lead to

deglutition-pneumonia.

Our knowledge of the disturbance of function in the pulmonary branches

of the vagi is still uncertain. Motor fibres are distributed to the muscles of

the bronchi, spasm of which is believed to play an important part in bron-

chial asthma, and which in consequence has been described as a vagus neurosis.

Changes in the respiratory rhythm, such as the Cheyne-Stokes breathing, and

the various forms of hurried respiration probably depend upon central, not

peripheral, changes.

The vagus fibres of the cardiac plexus of nerves subserve motor, sensory,

and probably trophic functions.

Through the motor fibres the inhibitory and regulating impulses pass to the
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heart, the action of which in a few instances, as in the case of Colonel Town-

send, can be slowed at will. Forcible pressure on both pneumogastrics in the

neck is followed by slowing of the action of the heart. A similar effect has

been produced by ligation of one pneumogastric. The central irritation of the

vagus nuclei may be accompanied with retardation of the heart's action.

With complete paralysis of the vagi the heart's action is greatly increased.

This is sometimes seen in diphtheritic paralysis. Loss of the function of one

vagus is not, however, necessarily followed by symptoms.

Normally, we receive no sensory impressions from the heart unless it be

beating at an unusual rate or unless the rhythm be disturbed, when we may
experience the sensation known as palpitation. The various disturbances

under this heading, including angina pectoris, which is sometimes spoken
of as a neurosis of the cardiac branches of the vagus, will be considered

in the section on Diseases of the Heart.

The oesophageal and gastric branches preside over the muscular movements

of the gullet and the stomach, and are concerned in the act of vomiting and

in spasm and spasmodic affections. Gastralgia is in all probability a neuralgia

of the branches of this nerve, though some attacks may be due to cramp in the

muscles of the stomach. The gastric crises in locomotor ataxia are probably
due to central irritation of the nuclei of the spinal accessory. The various

forms of nervous dyspepsia and the motor disturbances of the stomach due to

lesions of this nerve will be considered under tlie appropriate section. And,

lastly, exophthalmic goitre is sometimes considered as a neurosis of the vagi.

Spinal Accessory Nerve.

The smaller portion of the nerve joins the pneumogastric as its important
motor root. The larger external part is distributed to the sterno-mastoid and

trapezius muscles.

The nuclei of the nerves are involved in bulbar paralysis, more particularly

the accessory or internal part. The nuclei of the external portion, which are

situated in the cervical portion of the cord, may be involved in the general
nuclear wasting of progressive muscular atrophy. The nerve may be com-

pressed by tumors or involved in the exudation of caries or meningitis, some-

times in fracture. When within the skull the paralysis which results involves

half of the soft palate, the vocal cord on the same side, and the sterno-mastoid

and trapezius. Within the spinal cord the fibres passing to these muscles may
alone be involved, causing paralysis, which in the case of the trapezius is only

partial, as the lower portion is innervated by the cervical nerves. In loss of

power of one sterno-mastoid the head is rotated with difficulty to the opposite
side. There is not necessarily torticollis, though in some cases the head is

held obliquely. The paralysis of the trapezius is well indicated in the acts

of shrugging the shoulders and of drawing a deep breath. The shoulder on

the affected side droops a little and the elevation of the arm is somewhat

impaired, since the trapezius does not fix the scapula as a point from which

the deltoid can work. Bilateral paralysis of the muscles supplied by the
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spinal portion of this nerve is seen in some cases of progressive muscular

atrophy. When the sterno-mastoids are chiefly involved the head tends to fall

backward. If the trapezii are wasted, the head drops forward, a very charac-

teristic attitude in many cases of this disease. Drooping of the head is an

important symptom in cervical caries in children. There are cases in which

the child has difficulty in holding up the head during the first year of life,

due, it is possible, as Gowers suggests, to injury of the accessory nerves during

protracted labor.

The treatment of these cases is not very satisfactory. The paralysis from

nuclear degeneration is, as a rule, hopeless. That caused by meningeal exu-

dation and due to pressure from other causes sometimes disappears. The mus-

cles should be stimulated by the use of galvanism and systematic massage.

The muscles supplied by the spinal accessory are very liable to a spasmodic
affection known as

Torticollis, or Wry-neck.

(a) Congenital Torticollis.—This is known also as fixed torticollis,

and is dependent upon the shortening and atrophy of the sterno-mastoid on

one side, most commonly the right. It is usually attributed to injury during
birth. It may not be noticed in a child for some years on account of short-

ness of the neck. The sterno-mastoid on the affected side is shortened, hard,

firm, and in a condition of more or less advanced atrophy. This condition

must not be confounded with local thickening of the sterno-mastoid muscle

and the formation of a muscle callus following rupture at birth. In some

instances the fibrous atrophy involves a part of the trapezius muscle. An inter-

esting symptom in this form of torticollis is facial asymmetry, described by

Wilks, which may not be noticed until the child is eight or ten years old.

Golding-Bird suggests that the facial asymmetry and torticollis are parts of

a central affection, the counterpart in the head and neck of infantile spinal

paralysis.

(6) Spasmodic Torticollis.—Two varieties occur, the tonic and the

clonic. Tonic spasm is usually limited to the muscles of one side : the occiput

is drawn toward the shoulder of the affected side, the face is rotated toward

the opposite shoulder, and at the same time the chin is raised. When the tra-

pezius is affected, the depression of the head toward the same side is more

marked, and the shoulder is also raised by its action. In long-standing cases

the muscles are very prominent and rigid. Both muscles are rarely involved

in the tonic form. The splenius capitis may be involved alone, or more com-

monly with the sterno-mastoid.

The clonic form is much more distressing. The jerking contractions recur

every few minutes, either in the sterno-mastoid alone on one side or more fre-

quently in several of the cervical muscles, particularly the splenius and the

trapezius. More rarely the muscles on both sides are involved. There are

instances of rotatory spasm of the head, due probably to clonic contractions

of the obliquus capitis. In other cases there is a nodding spasm, in which the
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deeper-placed recti capitis muscles are involved. The spasm not infrequently

extends, and involves the muscles of the face, and even those of the arms.

The disease is most common in adults. In females it may be an hysterical

manifestation. Cases have followed exposure to cold or have resulted from

injury to the neck. In the majority of instances the cause of the disease is

obscure, and nothing really is known of its essential nature. It is regarded

as a functional neurosis, but it is possibly due to disturbance in the cortical

centres presiding over the muscles. Cold is believed by some to have an

important influence, and cases have been described as rheumatic torticollis.

The disease must be distinguished from the nodding spasm of epilepsy,

which is usually seen in young children, accompanied with slight loss of con-

sciousness. There is also seen in children about the time of dentition a uni-

lateral jerking of the head from side to side, which, as a rule, is not of any

special significance. Spasm of the muscles of the neck occurs in cervical

caries, usually associated with tenderness^ver the spines : examination of the

pharynx may reveal swelling and tenderness beneath the anterior ligament.

The disease varies greatly in its course. A majority of the cases persist for

a long time, and too often the cure is only temporary.
Treatment,—In the tonic form section of the muscle with the application

of a suitable apparatus may effect a cure. In the clonic variety fixation of

the head mechanically can rarely be borne. Drugs are of little or no value,

though it is stated that very large doses of potassium bromide lessen the inten-

sity of the spasm. Morphine, which has been highly recommended, should

be employed with great care. Electricity has been warmly recommended.

Counter-irritation, particularly with the thermo-cautery, may be tried. In

very obstinate cases surgical measures may be employed, and division or

stretching of the nerve and section of the muscle have been resorted to,

sometimes with benefit : as a rule the condition recurs. Personally, I have

not seen a permanent cure in any case of spasmodic torticollis.

Hypoglossal Nerve.

This is the motor nerve of the tongue and for the extrinsic muscles except

the mylo-hyoid and digastric. The cortical ceutre is in the lower part of the

ascending frontal gyrus.

Paralysis.—This may follow a lesion of the cortical centre, as in hemi-

plegia, with which it will be considered, or is due to affection of the nuclei in

the medulla or to involvement of the nerve in its course. Nuclear disease is

usually part of a bulbar paralysis, and is bilateral and associated with par-

alysis of the lips and pharynx. Speech is greatly irapaire<l, as the linguals

and dentals cannot be pronounced. Mastication and deglutition are performed
with difficulty. The tongue usually wastes and there are fibrillary tremors.

The mucous membrane is thrown into folds, and in extreme cases the tongue
lies motionless in the floor of the mouth and cannot be protruded. Unilateral

paralysis and atrophy more commonly follow involvement of the nerve outside

the nucleus, due to meningitis, syphilis, tumors, or caries, sometimes following
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injuries of the neck and jaw. The atrophy is usually marked, and the mucous

membrane on the affected side is thrown into folds. When protruded the

tongue is pushed toward the affected side. The cases are rare. Birkett in

a description of a remarkable instance states that he has only been able to

collect thirteen cases in the literature. In his patient the paralysis resulted from

inflammatory changes about the cervical glands at the angle of the jaw ;
and

in such cases there may also be involvement of other nerves.

The diagnosis is rarely difficult. In supranuclear paralysis there is associa-

ted hemiplegia ;
the muscles do not waste and there are no electrical changes.

The nuclear disease is almost invariably bilateral and part of a bulbar paral-

ysis. The muscles waste and the reaction of degeneneration is present. Uni-

lateral paralysis and atrophy are most common in infranuclear lesions.

Spasm.—This may involve one or both sides, and is usually part of some

convulsive disorder, either chorea or facial spasm. It may occur in hysteria,

and cases are said to result from reflex irritation in the fifth nerve. It is not

uncommon to see the tongue protruded in a spasmodic manner just before the

explosive utterance of words in stuttering. There are cases of clonic spasm in

which the tongue is thrust in and out forty or fifty times a minute. The

spasm in these instances may be unilateral.

The prognosis is good, as the spasm is rarely due to organic disease.

The treatment of paralysis of the hypoglossal nerve is rarely successful,

except in the cases of unilateral disease due to syphilis. When due to bulbar

atrophy it is incurable.

LESIONS OF THE SPINAL NERVES.

Cervical Plexus.

(1) Oedpito-cervical Neuralgia.
—This involves the occipitalis major and

minor and the auricularis magnus nerves. The patient complains of pains

in the neck, in the occiput, and in the ear, which sometimes radiate to the face

and to the arm. It usually follows cold, and may be associated with a stiff

neck or with torticollis. Occasionally it is caused by pressure, as in carrying

a heavy load on the neck. Painful points may be present midway between

the mastoid processes and the spine.

The prognosis is, as a rule, good except when the neuralgia is due to dis-

ease of the cervical vertebrae. Occasionally in syphilis there is a cervico-

occipital neuralgia, which yields readily to iodide of potassium.

(2) Phrenic Nerve.—In the neck the nerve-trunk is occasionally divided by

punctured wounds, and in the thorax compressed by tumors and by aneurism.

Paralysis follows involvement of the motor centres in the cervical cord in

progressive muscular atrophy. It may also result from lead-poisoning and

neuritis. Owing to the inaction of the diaphragm, respiration is carried on

by the intercostal and accessory muscles, the movements of the thorax are

increased, and the abdomen is retractod instead of being pushed out during

inspiration. When the patient is quiet and at rest there may be very slight
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disturbance, but on exertion the respiration is quickened and there may be

dyspnoea. When paralyzed on one side only, inspiration may show that the

descent of the diaphragm is much less on one side. The difficulty of coughing
and expelling the mucus renders pulmonary complications very dangerous.

The diagnosis is not always easy. In hysterical women the breathing

may be entirely thoracic and the diaphragm scarcely moves during inspiration.

Immobility of the muscle is present in diaphragmatic pleurisy and in large

purulent effusions. The muscle may itself be degenerated, and instances are

recorded by Callender of primary degeneration of the muscle-fibres.

The prognosis is unfavorable in the cases due to neuritis. W. Pasteur

states that of 15 cases following diphtheria, only 8 recovered. A serious risk

is in the tendency to oedema and engorgement of the bases of the lung, owing
to the lessened action of the diaphragm.

The treatment is, as a rule, that of neuritis. Gralvanism of the phrenic

nerve may be tried : one pole may be placed just outside the lower part of the

clavicular portion of the sterno-mastoid, and the other at the epigastrium.

Spasm of the diaphragm may be either tonic or clonic. The former is

stated to occur sometimes and to be the cause of death in tetanus. Clonic

spasm of the diaphragm causes hiccough or singultus. This may be a func-

tional disorder, as in hysteria, but the spasm is not infrequently excited by the

direct action of hot substances as they pass through the oesophageal opening
of the diaphragm. Occasionally it arises from reflex irritation in the stomach

or intestines, as in dysentery, cholera, and peritonitis. It may be caused by
direct irritation of the phrenic nerve in its course. Much more rarely it is

due to central irritation. In chronic alcoholism and in uraemia it may be a

persistent and even dangerous symptom. In lead-poisoning it may occur

without any obvious cause, and, persisting day and night, may prove fatal.

Though rarely causing alarm, protracted cases in delicate or elderly people

may be serious and very difficult to relieve.

Among remedies which may be tried are inhalations of nitrite of amyl,

which usually relieves with great promptness, and the good effect may be kept

up by the administration of nitro-glycerin in the intervals. Inhalations of

chloroform check the spasm at once, though usually only for a time. The

hypodermic injection of a quarter to a third of a grain of morphine may be

necessary to procure sleep. Nothing relieves the persistent hiccough of acute

alcoholism better than a hypodermic injection of aporaorphine. The hysteri-

cal form rarely resists the static electricity.

Brachial Plexus.

The nerves may be involved above or below the clavicle—in the former

situation by direct injury, tumors, and other affections of the neck. The infra-

clavicular portion is specially liable to injury in dislocation of the shoulder,

the strain of a sudden wrench of the arm, in laceration by a fracture, and more

rarely in an ascending neuritis. Injury to the nerves in the operation of turn-

ing is not an uncommon form of the so-called obstetrical palsy.



842 DISEASES OF THE NERVES.

The paralysis following dislocation of the shoulder, more especially the

subcoracoid form, is particularly important. When the luxation is quickly
reduced the symptoms disappear in a short time. In other .cases, in which

the dislocation has existed for some time, every muscle of the arm may be

paralyzed. Very serious indeed are the cases in which the dislocation is unde-

tected and remains unreduced for some time, as the prolonged pressure on the

plexus may cause complete and permanent paralysis, with wasting of the

muscles, contractures, and trophic changes of the skin. The medico-legal

aspect of these cases is most important, and the practitioner should be on his

guard against suits for damages which may be brought in case of permanent

disability. In rare instances this may follow direct injury in the region of the

shoulder without dislocation and apparently without fracture. The dislocation

may be set at once, but the damage to the plexus results in permanent paral-

ysis of certain of the nerve-trunks. In one instance seen by the writer the

surgeon reduced the dislocation, but subsequently the head of the bone slipped

out of the socket, and the patient was not seen again until irreparable, damage
had been done.

The obstetrical cases have very considerable interest, and have been studied

by Duchenne and by Erb, whose name this form of paralysis sometimes bears.

The muscles involved, as a rule, are the deltoid, the biceps, the supraspinatus,

infraspinatus, the brachialis anticus, and supinator longus. The lesion is often

not noticed for some days after birth, when the nurse or mother calls the

attention of the physician to the fact that one arm of the child hangs loosely

by its side. The movements of the wrist and of the fingers are unaffected,

and the forearm can be extended upon the arm, but the arm cannot be lifted.

At first not much difference can be noticed in the size of the arm, as the sub-

cutaneous fat is well developed. The nerves involved are the fifth and sixth.

It is particularly liable to occur in the extraction of the head in breech

delivery, and, according to Starr, in the majority of the cases the injury

is done by pressure of the fingers of the obstetrician. In other instances

it is caused by pressure of the forceps or traction on the arm in version.

The outlook is, as a rule, good, but occasionally the loss of power remains in

some of the muscles.

Brachial Neuritis is a very important affection which may either follow

a neuritis of one of the branches or be primary in the plexus. The ascending

neuritis usually follows an injury of one of the peripheral nerves, and is asso-

ciated with great pain and with wasting of the muscles.

The primary form is a perineuritis of the sheaths of the brachial cord,

and is an affection "so closely analogous to sciatica that it may be called

sciatica of the arm "
(Gowers). Some of the cases would indicate rather that

the nerve-roots were involved, as there is much pain about the spine. The

affection is met with chiefly in females after fifty, particularly in pei*sons of

a full habit who have had gouty manifestations. The pain is severe, and felt

either in the plexus itself or along the course of the nerves of the arm, more

rarely about the shoulder and beneath the scapula. It may come on in
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paroxysms, and is often described as a burning soreness accompanied with

tingling of the skin. There is rarely great wasting of the muscles, though
there is pain on motion. There may be slight oedema of the hands and

glossiness of the skin
; occasionally arthritis. The condition must be distin-

guished from the humeral periarthritis with atrophy of the muscles and neur-

algic pains.

Lesions of the Individual Nerves of the Brachial Plexus.

(a) Long Thoracic Nerve (Serratus Palsy).
—This is met^ with

chiefly in men as a result of injury to the nerve in the neck by direct pressure,

as in carrying a heavy load, rarely in consequence of long-continued effort

with the arm raised, as in whitewashing a ceiling ;
more rarely it is due to

cold. In progressive muscular atrophy" and in acute poliomyelitis anterior

the serratus may be involved with other muscles. The paralysis is readily

recognized by the position of the scapulap-the inferior angle of which is nearer

the spine, owing to the unopposed action of the rhomboid and of the levator

anguli scapulae. The posterior border projects, so that the scapula looks

winged, which is particularly noticeable when the arm is moved forward.

As a rule, the fingers can be readily inserted under the margin.

The affection runs a slow course, and it may be months before the condition

improves.

(6) Circumflex Nerve.—This is apt to be involved in injuries, in dis-

locations, and is sometimes bruised in the use of a crutch. It may be paralyzed

also by neuritis and by pressure during acute illness. The nerve supplies the

deltoid and teres minor muscles and the skin over the former muscle. In con-

sequence of paralysis of the deltoid the arm cannot be raised, and the wasting

which usually follows changes materially the shape of the shoulder. In time

the articular ligaments become relaxed, and there may be a distinct space

between the head of the humerus and the acromion. In other instances

trophic changes occur about the joints, such as thickening of the ligaments

and adhesions, resulting at last in a condition not unlike ankylosis. Auees-

thesia of the skin over the muscle is not always present.

(c) MUSCULO-SPIRAL PARALYSIS
;
RaDIAL PaRALYSIS (SlEEP PaL-

siEs).
—The exposed position of the musculo-spiral nerve as it leaves the

plexus to wind round the bone makes it liable to injury, particularly

in fracture. Bruising of this nerve in the use of the crutch is the com-

monest cause of the so-called "crutch-palsy." A still more frequent

cause is pressure during sleep when the arm is hanging over the back

of a chair, or pressure of the body upon the arm when a person is sleep-

ing on a hard bench or on the ground. Neuritis due to cold or an infec-

tious disease is a less common cause, and some of the cases attributed to

these are really due to pressure. Direct muscular action, as in throwing a

stone or a cricket-ball violently, may completely paralyze the nerve. Transient

palsy may be caused by the accidental puncture of the nerve in a hypodermic

injection. The common paralysis of lead-poisoning is the result of involve-
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ment of branches of this nerve. A complete lesion of the rauscnlo-spiral

high up causes paralysis of the triceps, the brachialis anticus, both supinators,

and the extensors of the wrists and fingers. In a lesion about the elbow the

arm-muscles and the supinator longus are spared. In the pressure palsies,

as a rule, the supinators are involved. The characteristic feature of this

paralysis is the wrist-drop and the inability to extend the first phalanges of

the fingers and thumbs. If the forearm be extended, the hand droops and

cannot be raised, nor can the fingers or thumbs be extended. If, however,

the hand and the first phalanges are supported, the action of the interossei

and the lumbricales then extend the middle and terminal phalanges. Sensa-

tion is not always affected. There may be numbness or tingling, but rarely

complete anaesthesia. Musculo-spiral palsy is readily recognized, though it

may be difficult sometimes to assign the proper cause. The pressure palsies

are, as a rule, unilateral, and involve the nerve high enough to include the

supinator longus. In the neuritis from lead the affection is bilateral, as it is

also in the alcoholic form, both of which are recognized easily by their con-

comitant features.

The outlook is good, particularly in the pressure cases, in which the

paralysis may disappear in a few days. The electrical examination is of the

greatest importance in the prognosis, and the rules apply which are laid down

in paralysis of the facial.

{d) Paralysis of the Ulnar Nerve.—The ulnar supplies by its motor

branches the ulnar halves of the deep flexor of the fingers, the muscles of the

little finger, the interossei, the ulnar flexor of the wrist, and the adductor and

short head of the inner flexor of the thumb. The sensory distribution is to

the ulnar side of the hand, including two and a half fingers on the back and

one and a half fingers on the front. The paralysis occasionally results from

pressure, more commonly from prolonged flexion of the elbow, as in sleep and

in illnesses. The hand deviates a little to the radial side, owing to paralysis

of the ulnar flexor of the wrist. Flexion of the first phalanges is impossible,

and also adduction of the thumb. In long-standing cases the first phalanges

become very extended and the others strongly flexed, producing the so-called

claw-hand or main en gHffe. The loss of sensation is in the distribution

already mentioned.

(e) Paralysis of the Median NERVE.^The motor distribution is to

the radial flexor of the wrist, the flexors of the fingers with the exception of

the ulnar half of the deep flexors, the abductor and flexors of the thumb, the

radial lumbricales, and the pronators of the wrist. The sensory branches sup-

ply the radial side of the palm, the front of the thumb, the first two fingers,

half of the third finger, and the skin on the back of these three fingers. This

nerve is seldom paralyzed alone. It may be involved in fracture and occa-

sionally in neuritis, and very rarely by violent contraction of the pronatoF

teres. The wrist in flexion is drawn strongly to the ulnar side, and the thumb

cannot be opposed to the ti})S of the finger. The second phalanges cannot be

flexed on the first nor the distal phalanges on the second, but in the third and
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fourth fingers this can be performed by the ulnar half of the flexor profundus.
When the sensation is involved it follows the distribution of the fibres, as

already mentioned. The wasting of the thumb-muscles forms a striking cha-

racteristic in this form of paralysis. The skin may be glossy and the nutrition

of the nails impaired.

Thoracic and Dorsal Nerves.

The anterior branches of the twelve dorsal nerves supply the intercostal

muscles, the levatores costarura, the abdominal muscles, and the serrati postici.

The sensory branches supply the skin in the antero-lateral region of the thorax

and abdomen. The posterior branches of the dorsal nerves supply the deep mus-

cles of the back and the skin over the same.

Affections of these branches are not very frequent, except of the intercostal

nerves, which are the subject of an intractable form of neuralgia.

Intercostal neuralgia occurs most commonly in women, and involves the

nerves from the third to the ninth, most frequently the seventh, eighth, and

ninth on the left side. The cases are most common in anaemic, overworked

women. The nerves may be involved by aneui'ism or tumor, occasionally in

chronic pleurisy, or in the adhesions of long-standing tuberculosis, or in caries

of the spine. Though usually constant, the pain is subject to marked exacer-

bations, and may be very severe
;
movements such as coughing and deep inspi-

ration aggravate it very greatly. Tender points are usually present at the

intervertebral foramen, one near the sternum, one over the rectus muscle, and

a third midway between these. The neuritis causing neuralgia is often accom-

panied with an eruption of herpes zoster, forming the so-called "shingles."

The pain may be most intense prior to the outbreak of the rash, and in some

instances persists long after its disappearance.

The diagnosis of intercostal neuralgia is usually easy, though special care

must be taken to exclude the presence of spinal caries, of aneurismal tumor,

and of pleurisy. Many cases prove very intractable.

A special form is the neuralgia of the branches passing to the breast—
mastodynia. It is seen most commonly shortly after puberty in anaemic and

hysterical girls. The pain may be very severe, either localized or involving

the entire breast. Occasionally small hard nodules are felt beneath the skin.

The condition may follow prolonged lactation.

Paralysis of the muscles supplied by the thoracic and dorsal nerves is

rarely seen alone, and in cases of hemiplegia they are not involved, the mus-

cles of both sides being innervated from either hemisphere (Broadbent). In

the forms of primary muscular atrophy the weakness of the back muscles is

very striking, and the attitude of the child, with marked arching of the lum-

bar vertebrae, prominence of the abdomen, and arching backward of the back,

forms a very characteristic picture. In getting up from the floor the child

has to lift his body on the arms and gradually climb up his legs, as in the

familiar picture in Gowers' work.
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Lumbar and Sacral Plexuses.

The lumbar plexus, made up of loops of communication between the

anterior branches of the four upper lumbar nerves, supplies the flexors and

adductors of the hip-joint, the extensors of the feet, and the cremaster. The

sensory fibres are distributed to the skin of the lower part of the abdomen, the

antero-lateral region of the thigh, and the inner side of the leg and foot.

The cords of the plexus itself are sometimes involved by tumors of the

lymph-glands, in psoas abscess, and in caries of the vertebrae. Affections of

the individual nerves of the lumbar plexus are not so common.
The anterior crural nerve may be involved in wounds, in psoas abscess,

and in disease of the vertebrae, stretched in dislocation of the hip-joint, or

invaded by pelvic tumors. When paralyzed there is loss of power in the

extensors of the knee, and if the nerve is involved high up there may be loss

of power in the psoas muscle. In prolonged involvement the muscles waste

and walking may be difficult or impossible. There is anaesthesia of the

greater portion of the skin of the thigh, except a narrow strip at the back

part, and in the distribution of the internal saphenous nerve along the inner

side of the leg to the big toe. Neuralgia of the crural nerve is not verj^ com-

mon, apart from the pressure symptoms due to tumors and growths about the

spine. The pain is in the antero-internal portion of the thigh and knee and

extends along the inner surface of the leg and foot. There is often a painful

spot where the nerve emerges below Poupart's ligament.

The obturator nerve is occasionally injured during parturition. When par-

alyzed there is loss of power in the adductors of the thigh, and the patient

cannot cross one leg over the other. Owing to involvement of the obturator

externus, rotation inward of the thigh is not well performed.

There are troublesome neuralgias of certain branches of the lumbar plexus.

There may be pain in the course of the ilio-inguinal and ilio-hypogastric

nerves, in the neighborhood of the crest of the ilium, and in the external

abdominal ring. The ilio-inguinal nerve, which accompanies the spermatic

cord through the inguinal canal and escapes at the external abdominal ring, is

distributed to the skin of the upper and inner part of the thigh and to the

scrotum. There are instances in which the distribution of this nerve is the

seat of very severe pain, and the affection known as the irritable testis of

Cooper is believed to be an affection of this nerve. Associated with this pain

there may be sensations of fainting and the sickening feeling such as is felt on

compression of the testis.

Sacral Plexus.—This is still more likely to be damaged by pelvic

tumors and various affections of the pelvic bones. The branches may be

injured during parturition. Neuritis is not uncommon, and is frequently an

extension from the sciatic.

Of tiie branches, the sciatic nerve when paralyzed causes loss of power in

the flexors of the 1^ and in the muscles below the knee. An affection or

injury below the middle thigh involves only the muscles of the 1^ proper.
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There is anaesthesia of the outer half of the leg, the sole, and the greater por-

tion of the dorsum of the foot. The muscles frequently waste and there may
be trophic disturbances. In paralysis of one sciatic nerve the leg is fixed at

the knee by the action of the quadriceps extensor. Paralysis of the small

sciatic nerve is rarely seen. The gluteus maximus is involved, there is dif-

ficulty in rising from a seat, and there is usually a strip of anaesthesia on

the back part of the thigh in the region of distribution of the cutaneous

branches. Of the branches of the sciatic nerve, the external popliteal when

paralyzed causes loss of power in the peronei, the long extensor of the toes, the

tibialis anticus, and the extensor brevis digitorum. As a result there is a foot-

drop, the ankle cannot be flexed, and, as the toes cannot be raised from the

ground in walking, the whole leg is lifted, producing the characteristic step-

page gait seen in so many forms of peripheral neuritis. In long-standing cases

the foot is permanently extended and there is wasting of the anterior tibial and

peroneal muscles. The loss of sensationjs in the outer half of the front of the

leg and on the dorsum of the foot.

Paralysis of the internal popliteal nerve causes loss of power in the gas-

trocnemius, the plantaris, soleus, popliteus, the tibialis posticus, the long and

short flexors of the toes, and the muscles of the sole of the foot. The foot

cannot be adducted nor can the patient rise on tiptoe. In long-standing cases

talipes calcaneus follows, and the toes assume a claw-like position from sec-

ondary contracture.

Among other neuralgic affections of the lumbar and sacral plexuses are the

following : coccygodynia, an affection most common in women. The pain

about the coccyx is greatly aggravated by the sitting posture, and is usu-

ally associated with other nervous phenomena. It is an extremely intractable

affection, and the condition may be so intolerable that resection of the coccyx
has to be performed

—an operation which, however, is not always successful in

relieving the pain.

There are certain neuralgic affections of the nerves of the feet which are

very troublesome. In the affection known as painful heel, the pododynia of

S. D. Gross, the pain is usually most severe in the heel itself, sometimes in a

very limited spot on the under surface, sometimes in the line of the metatarso-

phalangeal joint. It is most common in women, and is not necessarily asso-

ciated with any swelling, discoloration, or enlargement of the joint. In some

instances it would appear to be a manifestation of hysteria ;
in others the

patients have rheumatism or gout. Some of the worst cases occur in shop-

girls as a result of standing for a long time on the feet.

Plantar neuralgia may be associated with a definite neuritis, and is some-

times seen after the specific fevers, and has been described by Hughes in cais-

son disease. The pain may extend along the sole of the foot or be confined to

the tips of the toes, occasionally to the ball of the great toe. Numbness,

tingling, hypersesthesia, and sweating may occur with it. A curious tender-

ness of the toes, possibly due to a neuritis, is not infrequently seen in typhoid
fever in patients who have been subjected to the cold-bath treatment.
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In this connection may be mentioned, a« possibly due to a neuritis of the

nerves, the condition described by Weir Mitchell as erythromelalgia, which is

accompanied with great pain in the heel or in the sole of the foot, and vascular

change, either an acute hyperaemia or cyanosis. It is an aflfection similar in

most respects to Raynaud's disease.

Sciatica.

This is either a neuritis of the sciatic nerve or of its cords of origin. It is

regarded sometimes as a functional neurosis. It occurs most frequently in

adult males. Rheumatism or gout is present in many cases. Ex}x)sure to

cold, particularly after heavy muscular exertion, or a severe wetting is not an

uncommon cause. The nerve-cords of the sacral plexus may be compressed

by ovarian or uterine tumors, by lymphadenomata, or by the foetal head dur-

ing labor. Occasionally lesions of the hip-joint induce a secondary sciatica.

The condition of the nerve has been examined in a few cases. In the ojiera-

tion of stretching it has been found swollen and reddened. Histologically, an

interstitial neuritis has been present. The affection may be most intense at the

sciatic notch or in the nerve about the middle of the thigh.

Of the symptoms, the most constant and troublesome is pain, which, as a

rule, sets in gradually, and for a time may be slight and confined to the back

of the thigh, and felt particularly in certain j)ositions or after exertion. At

the onset there may be fever. Soon the pain becomes more intense, and,

instead of being limited to the upper portion of the nerve, extends down the

thigh, reaching the foot and radiating over the entire distribution of the nerve.

The patient can often point out the most sensitive spots, usually at the notch

or in the middle of the thigh, and on pregasre these are exquisitely painful.

The pain is described as gnawing or burning, and is usually constant, but in

some instances is paroxysmal, and often worse at night. On walking the knee

is bent and the patient treads on his toes, so as to relieve the tension on the

nerve. In protracted cases there is wasting of the muscles, but the reaction of

degeneration can seldom be obtained. In these chronic cases cramps may occur

and fibrillary contractions. Herpes may develop, but this is unusual. In

rare instances the neuritis ascends and involves the spinal cord.

The duration and course are extremely variable. As a rule, it is an

obstinate affection, lasting for months, or even, with, remissions, for years.

Relapses are not uncommon, and the disease may be Jfelieved in one nerve

only to appear in the other. In the severer forms the patient is bed-ridden,

and such cases prove among the most distressing and trying which the physician

is called upon to treat.

In the diagrnosis it is important, in the first place, to determine whether

the disease is primary, or secondary to some affection of the pelvis or of the

spinal cord. A careful rectal examination should be made, and in women

pelvic tumor should be excludetl. Lumbago may be confounded with it

Affections of the hip-joint are easily distinguished by the absence of tender-

ness in the course of the nerve and the sense of pain on movement of the hip-
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joint or on pressure in the region of the trochanter. There are instances of

sacro-iliac disease in which the patient complains of pain in the upper part of

the thigh, which may sometimes radiate, but careful examination will readily

distinguish between the aifections. Pressure on the nerve-trunks of the cauda

equina, as a rule, causes bilateral pain and disturbances of sensation, and, as

double sciatica is rare, these features always suggest lesion of the nerve-roots.

Between the severe lightning pains of tabes and sciatica the differences are

usually well defined.

Treatment.—The pelvic organs should be carefully and systematically

examined. Constitutional conditions, such as rheumatism and gout, should

receive appropriate treatment. In a few cases with pronounced rheumatic

history, wherein the trouble comes on acutely with fever, the salicylates seem

to do good. In other instances they are quite useless. If there be a sus-

picion of syphilis, the iodide of potassium should be employed, and in gouty
cases salines. .^

Rest in bed with fixation of the limlTby means of a long splint is a most

valuable method of treatment in many cases, one upon which Weir Mitchell

has specially insisted. I have known it to relieve, and in some instances to

cure, obstinate and protracted cases which had resisted all other treatment.

Hydrotherapy is sometimes satisfactory, particularly the warm baths or the

mud baths. Many cases are relieved by a prolonged residence at one of the

thermal springs. Antipyrine, antifebrin, and quinine are of doubtful benefit.

Local applications are more beneficial. The hot iron or the thermo-cautery
or blisters relieve the pain temporarily. Deep injections into the nerves give

great relief, and may be necessary for the pain. It is best to use cocaine at

first, in doses of an eighth to a quarter of a grain. If the pain is unbearable,

morphine may be used, but it is a dangerous remedy in sciatica and should be

withheld as long as possible. The disease is so protracted, so liable to relapse,

and the patient's morale so undermined by the constant worry and the sleepless

nights, that the danger of contracting the morphine habit is very great. On
no consideration should the patient be permitted to use the hypodermic needle

himself. It is remarkable how promptly, in some cases, the injection of dis-

tilled water into the nerve will relieve the pain. Acupuncture may also be

tried : the needles should be thrust deeply into the most painful spot for a

distance of about two inches, and left for from fifteen to twenty minutes.

The injection of chloroform into the nerve has also been recommended.

Electricity is an uncertain remedy. Sometimes it gives prompt relief; in

other cases it may be used for weeks without the slightest benefit. It is most

serviceable in the chronic cases in which there is wasting of the legs, and

should be combined with massage. The galvanic current should be used
;
a

flat electrode should be placed over the sciatic notch, and a smaller one used

along the course of the nerve and its branches. In very obstinate cases nerve-

stretching may be employed. It is sonietimes successful, but in other instances

the condition recurs and is as bad as ever.
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DISEASES OF THE MUSCLES.

By WILLIAM OSLER.

MYOSITIS.

Primary myositis is an afFection of which several well-characterized cases

have been recorded within the past few years. In Jacobi's patient swelling

and pain, with loss of power, began in the muscles of the lower extremi-

ties and gradually involved the other muscles of the body, which became

firm, hard, and tender. Finally, atrophy supervened in certain groups.

Death occurred in about two years and a half from involvement of the

respiratory muscles. The condition found was a myositis and perimyositis.

The cases may progress more rapidly : thus in E. Wagner's case the patient,

a tuberculous woman, complained of stiffness about the shoulders and cedema

of the back of the hand and forearm, with parsesthesia. The muscles felt

doughy and were painful on pressure. The legs gradually became involved,

and death occurred in about three months. The muscles, with the exception

of the glutei, calf, and abdominal muscles, were stiff, firm, and fragile, and

showed fatty degeneration and great proliferation of the interstitial tissue.

In Hepp's case there was hyaline degeneration of variable grades of the

muscle-fibres and the intermuscular tissue was scarcely involved. In the case

of Unverricht the interstitial tissue was much infiltrated and the muscle-fibres

greatly degenerated. In both of these cases the spleen was enlarged. Ac-

cording to Lowenfeld, the disease is characterized by three cardinal symptoms :

(1) swelling of the extremities, due in part to the cedema of the subcutaneous

tissues, and in part to increase in the volume of the muscles, with which is

associated a corresponding disturbance of function
; (2) extension of the inflam-

matory affection to the muscles of respiration and deglutition ;
and (3) the

presence of a more or less extended exanthem.

The exanthem in the majority of the cases has been of an erythematous

nature and irregularly scattered over the trunk and extremities, and has some-

times been followed by slight pigmentation. Disorders of sensation are not

usually present.

The swelling of the muscles, the soreness and oedema, and the pain nat-

urally suggest trichinosis. The diagnosis could only be made in some instances

by examination of portions of the muscle excised. Wagner suggests that some

of the cases are examples of acute progi-essive muscular atrophy.

Acute purulent myositis is not very infrequent in pyaemia. It is oocasion-

850
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ally one of the sequelae of typhoid fever. There are instances on record in

which it apparently has been the primary affection.

Myositis ossificans progressiva is a rare disease in which the muscles under-

go a progressive calcification. In this remarkable disorder either in localized

spots or in widespread areas the muscle-tissue undergoes gradual ossification.

Of 22 cases collected by Seidel, a majority were in men, and in more than

one-half of the cases the disease began before puberty. The onset is usually

with indications of an inflammatory process in the muscle, sometimes with

swelling and tenderness. This gradually subsides, and the muscle becomes

firm, hard like gutta-percha, and gradually undergoes conversion into bony
tissue. The process may be confined to one or two muscles or to certain

groups. In other instances the process is widespread and involves many
muscles of the trunk and extremities. In Rogers's case, for example, the first

reported in this country, the disease began at thirteen years of age. At the

time of observation "it was found that^e jjectoralis major muscle was ossi-

fied at its superior part and extended in the direction of the clavicle to the

arm, the bony deposits forming high and irregular elevations. The sterno-

cleido-mastoideus was ossified from the sternum to its middle portion, with

several elevations. The back exhibited the greatest quantity of ossific mat-

ter, having a tubercular appearance. The scapula was fixed to the ribs and

studded with bony excrescences. All the muscles going to the scapula ap-

peared more or less affected—viz. the trapezius, rhomboideus, subscapularis,

etc. The latissimus dorsi formed a large bony plate from its origin to the

angle of the scapula ;
at this part it had united to the ribs, forming a large

tubercle. The longissimus dorsi was in a similar condition, extending upward

along the spine, resembling a splint, and to this may be attributed the entire

loss of motion in the lumbar vertebra."

The disease lasts many years, and may ultimately lead to complete dis-

ability. No remedial measures have proved of any avail.

THE MUSCULAR DYSTROPHIES.

Idiopathic Muscular Atrophy.

The following classification, taken from Raymond's monograph, gives a

useful synopsis of the varieties and causes of muscular atrophy :

Atrophy from compression.

Atrophy in inflammatory conditions (pleurisy, joint

Circumscribed atrophies. \ disease, etc.).

Atrophy from injury or inflammation of individual

nerves.
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Diffuse atrophies

Facial hemiatrophy

Muscular atrophy of cer-

ebral origin

Progressive atrophies . . <

Progressive myo-

pathic atrophy.

''Progressive spinal muscular atrophy; type Aran-

Duchenne.

Pseudo-hyjiertrophic muscular

paralysis.

Type Leyden-Mobius.

Type Zimmerlin.

Type Erb.

Type Landouzy-Dejerine.

^ Type Charcot-Marie.

Infantile form.

Acute of adults
; spinal paral-

ysis, with rapid course and

curable (Landouzy
-
Deje-

rine) ;
subacute and chronic

form
;
chronic mixed form

(Erb) ;
diffuse subacute, gen-

eral spinal paralysis (Du-

chenne).

Syringomyelia.

C Multiple neuritis C Lead paralysis.

. < (amyot r o p h i c < Leprous neuritis.

C form). I Alcoholic neuritis.

'
With secondary degeneration involving the an-

terior cornua.

Without secondary degeneration involving the an-

terior cornua.

Anterior polio-

myelitis ....

Muscular atrophy in hysteria.

Muscular atrophy from r .
, i . , , , ,

. T /. , I Amyotrophic lateral sclerosis,
systemic disease 01 the •< r^^ ^ ^ ^ i i •

,
j (jTiosso-labio-laryngeal paralysis.

Atrophy complicating
other disease of the {

cord

Atrophy in myelitis.

Atrophy in compression of the cord.

Atrophy in multiple sclerosis.

Atrophy in tabes dorsalis.

We shall here consider only the idiopathic muscular atrophy, the primary
muscular dystrophy of Erb. The disease is characterized by muscular wast-

ing with or without an initial hypertrophy. The essential change is in the

muscles themselves, and as hereditary influences play an important r6le, it is

probable that there is some inherent defect in the germinal tissues from which

the muscular system is developed.

Etiology.—Congenital tendencies exist in many instances, and the disease

is met with in family groups or many members are attacked through several

I
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generations. As other family affections, the disease may be transmitted by a

mother in whose family the disease exists, but who is herself exempt. As a

rule, the disease appears during the stage of development, sometimes very

early, just as the child is beginning to walk. In other instances the first

symptoms may appear after adolescence. Other than hereditary no etiological

factors are known.

Clinical Forms.—(a) Pseudo-hypertrophic Type.
—The pseudo-hypertrophic

muscular paralysis is a well-characterized and readily recognized affection, on

account of the increase in size of certain of the muscle-groups. The child is

first noticed to be clumsy in its movements, to fall easily, and to stumble in

going up stairs. Nothing may at first be noticeable, but soon the attention is

attracted to enlargement of certain of the muscles, particularly of the calves of

the legs, which may staud out with extraordinary prominence. (See Fig. 68.)

Fig. 58.

/

Pseudo-hypertrophic Muscular Paralysis.

The extensors of the leg, the glutei, the lumbar muscles, the deltoids, the triceps,

and infraspinati, are the next most frequently involved. The last-named may
stand out with great prominence. The muscles of the face, neck, and forearm

are rarely involved, and in marked contrast to the spinal forms of primary mus-

cular atrophy the intrinsic muscles of the hand, in this as in other varieties of

muscular atrophy, are spared. With the hypertrophy of certain muscles or of

groups of muscles there is wasting of others, and there may be, for example,

great enlargement of the calves, with wasting and weakness of the extensors
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of the legs ami of the muscles of the shoulder-girdle and of the back. In

moderately advanced cases the attitude when standing is characteristic. The

legs are far apart, the shoulders thrown back, the spine curved, and the abdo-

men protuberant. Owing to the loss of power in the extensors of the hip, the

gait has a remarkable waddling, oscillating character,
"
in which the body is so

inclined as to bring the centre of gravity over each foot, on which the patient

successively throws his weight, because the weak gluteus medius cannot coun-

teract the inclination toward the leg that is off the ground unless the balance

is exact
"
(Gowers). In getting up from the floor the various positions assumed

are quite pathognomonic, and have been rendered very familiar by the frequent

reproduction of Gowers's well-known figures. The child turns over in the

all-fours position, raises the trunk with the arms, gradually moves the hands

along the ground until the knees are reached
;
then with one hand upon a

knee he lifts himself up and grasps the other knee, and gradually pushes
himself into the erect posture, climbing up his legs, as it is said.

The course of the disease is slow and progressive. The pseudo-hyper-

trophic muscles gradually waste. The greatest weakness, however, may be in

muscle-groups which have not been primarily enlarged. At a late period con-

tractures, lateral curvature, and various forms of talipes are present.

(6) Primary Atrophic Form.—A number of types of muscular atrophy
have been described, chiefly according to the muscle-groups which they

involve, all of which are merely varieties of one and the same affection, and

differ only in their characters from the pseudo-hypertrophic type in an absence

of the primary enlargement. They are all connected by intermediate forms

with each other, and all occur in family groups. As a rule, the type which

prevails in a family is the same in the different members affected, but occasion-

ally in one family examples are met with of the pseudo-hypertrophic and the

simple atrophic types. The following are the important types of the simple

atrophic form :

Juvenile Form of Erb.—In this the affection begins as a rule about

puberty, and involves the muscles of the upper arm and shoulder and of

the gluteal and thigh groups. The deltoid is often spared. The calf muscles

may be enlarged and hard. Later the back muscles are involved, and the

patient assumes on standing the characteristic attitude mentioned in the

pseudo-hypertrophic form. There are no special electrical changes, and even

when the wasting is extreme the reaction of degeneration is not present.

Several children in the same family may be attacked, and, as in other forms,

the disease is with occasional interruptions progressive and leads to complete

disability.

Infantile type of Duchenne, the facio-scapulo-humeral form of Landouzy
and Dejerine, in which the disease sets in as a rule in childhood, but may be

delayed until after the twentieth year. It is characterized by involvement of

the facial muscles, so that the lower face and forehead are expressionless, and

move slowly in laughing. The lips are often protuberant, thick, and everted,

and cannot be pursed as in the act of whistling. The eyes cannot be com-
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pletely closed. The muscles of the shoulder-girdle waste and the larger

muscles of the thighs. Erb calls attention to the valuable test of the

strength of the shoulder-girdle muscles in lifting the child by the arm-pits,

when in weakness of these groups no resistance is offered and the shoulders

are forced up almost to the child's ears.

Intermediate forms and types are met with, but do not, however, need

special description.

In all forms the onset of the disease is gradual, and the wasting and weak-

ness produced simultaneously in the various muscle-groups already men-

tioned. A striking feature is the absence of wasting in the intrinsic muscles

of the hands—a contrast to the spinal form of muscular atrophy. The
muscles of the tongue, pharynx, larynx, and eye are not affected. In all

varieties the electrical irritability of the muscles is lessened in direct propor-
tion to the wasting. There is no reaction of degeneration. Fibrillary twitch-

ing is rarely present. The sensation isunimpaired. The reflexes are weak
;

in the later stages lost, never increased? The sphincters are not involved.

Late in the disease deformities occur, such as curvature of the spine and

various forms of talipes.

The disease persists for an indefinite period, and it may be many years

before the patient is bed-ridden.

Morbid Anatomy.—The spinal cord and peripheral nerves have been

found normal, but Erb thinks that there are certain features which point to

central dynamic changes as the cause of the atrophy, such as heredity, the

special localization, and the existence occasionally of associated disorders of the

brain, such as idiocy and epilepsy. In the pseudo-hypertrophic form the

muscle-fibres present great variations in size. In the early stage there may be

marked enlargement and the nuclei of the sarcolemma are increased. The
fibres have sometimes been seen to be fissured longitudinally. The enlarge-

ment is chiefly due to the increase in the connective tissue and fat, by which

in the later stages the muscle may be largely replaced. In the primary

atrophic form a similar enlargement of the muscle-fibres has been noticed.

The increase in the interstitial tissue is not so striking. The wasting of the

fibres and the replacement by connective tissue and fat seem to be gradual

processes.

Diagnosis.—The pseudo-hypertrophic form is recognizable at a glance.

The striking contrast between the athletic appearance and the feeble condition,

the attitude, gait, and mode of rising from the floor, make up an unmistakable

symptom-group. It is to be remembered, however, that the gait and the

mode of rising may be quite as characteristic of the simple atrophic forms.

The occurrence in family groups is also a point of great importance. From

myelopathic or spinal muscular atrophy the forms are usually easily separated.

In the atrophy of chronic poliomyelitis anterior the small muscles of the hand

are, as a rule, first attacked, whereas in the primary myopathies the muscles of

the calves or of the shoulder-girdle or of the thighs are first involved. In

spinal atrophy the reaction of degeneration is present and fibrillary twitch-
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ings are more constantly met with. In addition to the wasting there is not

infrequently increase in the reflexes and a spastic condition of the legs. The

myelopathic atrophies come on late in life
;
the myopathic, as a rule, in child-

hood or adolescence. Heredity plays an important r6le in the primary mus-

cular atrophies.

The Peroneal Type of Muscular Atrophy.
—This form, which has been

described by Charcot and Tooth, was at first regarded as a myopathy, but

presents differences which make it doubtful whether it should come into this

category. The wasting begins in the muscles of the legs, usually in the

extensors of the great toe, afterward in the common extensors and in the

peronei muscles. The small muscles of the foot may be early affected.

Later the thigh muscles are involved. The unequal involvement of the legs

in early childhood very commonly results in club-foot. The disease progresses

slowly, and it may be years before the muscles of the upper extremities are

involved. Here the order of attack is quite unlike the myopathic form, as the

the thenar and hypothenar and interossei are first involved, often symmetri-

cally, producing in some cases the claw-hand. Fibrillary contractions and the

reaction of degeneration may be present. Sensory disturbances have also been

noted, particularly impairment of tactile sensation, pains, more rarely vaso-

motor changes.

The essential nature of this form is still in doubt, but it may possibly be

a neuritic disorder. Males are attacked much more frequently than females.

Heredity has been present in many cases, usually through the mother.

The outlook in the primary myopathies is unsatisfactory, and it does not

appear probable that any drug or form of treatment influences in the slightest

degree the slow but progressive course of the disease. The general health

should be attended to, moderate exercise allowed, and the muscles may be

stimulated by massage and electricity. When the patient becomes bedfast

care should be taken to prevent contractures in awkward positions.

Thomsen's Disease (Myotonia Congenita).

Definition.—An hereditary affection characterized by tonic cramps in the

muscles on attempting to perform voluntary movements. The disease has

received its name from the physician who first described it, in whose family it

has been hereditary for sev^eral generations.

Etiology.—The disease appears to be most common in Scandinavia and in

Germany. A majority of the cases have occurred in family groups. The

sexes are equally involv^ed.

Ssnnptoms.—The disease sets in early, and it is noticed that on account

of stiffness of the movements the child is unable to take part freely in games.

In some instances i\\c peculiar symptoms are not noticed until afler puberty.

The characteristic feature of the disease is only noticed in the performance of

a voluntary movement. The muscles become rigid and fixed on attempting

to move, or the contraction which the patient wills is very slowly accomplished

and the relaxation is also slow. In walking the start is difficult : one leg
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is put forward slowly, and for perhaps a second or two is stiff and can scarcely
be moved. Gradually this rigidity wears off, the legs become limber, and the

patient can walk for hours without fatigue. After a period of rest the same

initial difficulty is experienced. The muscles of the arms and legs are those

implicated. Motion and cold aggravate the condition. Sensation and the

reflexes are normal. In some instances there have been mental changes, such

as hypochondria. The patients are well nourished and appear muscular. In

some instances there has been great increase in the muscular strength ;
in

others the strength is scarcely in proportion to the size of the muscles. The
muscles are very sensitive to mechanical stimuli, and pressure upon them may
be followed by a tonic contraction lasting many seconds. Erb has described

a characteristic reaction of the nerve and muscle to the electrical currents, the

so-called myotonic reaction, the chief feature of which is that the contractions

caused by either current attain their maximum slowly and relax slowly, and

that vermicular wave-like contractions pass from the cathode to the anode.

The condition persists throughout life. In a few instances it has been arrested

temporarily, and there have been changes and variations in the intensity of the

manifestations.

No post-mortem has yet been made upon the disease. Many examinations

have been made of excised portions of muscle, and in all instances the fibres

have been found to be greatly increased in size, and in some instances accom-

panied with an increase in the nuclei of the sarcolemma and of the interstitial

tissue. The true nature of the disease is unknown, but it is usually placed

among affections of the muscles.

No treatment for the disease has yet been found.

Affections which may be regarded as varieties of Thomsen's disease are on

record
; thus, Eulenberg reported a series of cases, the history of which coidd

be traced through six generations, in which there were tonic spasms of variable

duration, affecting chiefly the muscles of the face and less often those of the

extremities. The contractions are followed by weakness. As it appeared in

some members of the family shortly after birth, he termed it congenital para-

myotone. In other instances, as in a case described by Gowers, the tonic

spasm was associated with distinct ataxia.

Paramyoclonus Multiplex.

This is an affection first described by Friedreich, characterized by clonic

contraction, chiefly of the muscles of the extremities, occurring usually in

paroxysms.
A majority of the cases have been in male adults. The disease has most

frequently followed fright or violent emotion or an injury. The clonic spasms

usually begin in the muscles of the legs, and may at first not be severe enough
to prevent the patient from working, and they can be to a certain measure

controlled. They are, as a rule, bilateral, and vary from fifty to a hundred

and fifty in a minute. In the intervals between the attacks there may be

tremors in the muscles. Sometimes the contractions are definitely rhythmical.
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In the severer attacks the spasms involve the muscles of the back and of the

abdomen, and may become very violent, so that it is difficult to keep the

patient in bed.

The course of the disease is variable. The spasms may recur at intervals

for years, and in a majority of the cases recovery ultimately takes place. It

may only be a manifestation of hysteria. Many of the cases have yielded

promptly to powerful electrical currents.



VASOMOTOR AND TROPHIC DISORDERS.

By WILLIAM OSLER.

Raynaud's Disease.

Definition.—A vascular disorder characterized by three stages, or, more

properly, three grades of intensity : local syncope, local asphyxia, and local

or symmetrical gangrene. The nature of the disease is still obscure, but it is,

in all probability, a vaso-motor neurosis. Tlaynaud's original papers and an

exhaustive summary of the literature will be found in Barlow's translation for

the New Sydenham Society.

Local Syncope.—This is the most common manifestation, and produces
in the extremities a condition properly known as dead fingers and dead toes.

It is most frequently met with in women of a nervous temperament. The

condition is present usually only in cold weather, and follows slight exposure.

Occasionally an emotion causes it, as fright or an hysterical outbreak. Both

hands may be affected, or one hand alone, or one or two fingers, sometimes the

nose and the ear. The affected parts become cold, bloodless, and of an

alabaster whiteness. The fingers and hand are stiff and move with diffi-

culty, but are rarely painful except when the syncope is passing off. After

persisting for a variable time the pallor gradually disappears, and the affected

parts become either of a normal color, or the blood-vessels relax and there is a

condition of great engorgement or local asphyxia. The two phenomena may
be present in adjacent fingers, one being as white and as cold as marble, the

other of a deep plum color. Local syncope is not often serious, and may
recur for years during the winter season.

Local Asphyxia.—This may come on independently or follow local

syncope. The fingers and toes are most often involved, then the ears and

nose, and less often portions of the skin on the arms, legs, and trunk. The

affected region becomes livid, deeply cyanosed, and the fingers and toes may
be blue, cold, and on pressure the capillary circulation is almost absent, the

white mark made by pressure of the finger disappearing very slowly. On the

limbs and trunk the disease appears in livid or mottled patches, slightly

raised, and sometimes surrounded by a zone of oedema or of hyperaemic skin.

The hands may be involved, sometimes the hands and feet, and, as mentioned

above, some of the fingers may be in the condition of local syncope, while

others are deeply cyanosed. There are usually swelling and some pain, due to

tension of the parts. In some cases there is marked anaesthesia and move-

859
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ment is much itiipaired. The attacks last a variable time, and as the cyanosis

passes off the parts become of a bright-red color, in which the circulation is

extremely active. In adjacent fingers one may be in the reaction stage of a

bright scarlet red, and the anaemia produced by pressure is instantaneously

obliterated, whereas the other finger may be of a deep plum color, with almost

complete stagnation of the capillary circulation. When the local asphyxia is

persistent in the fingers or the ear-tips, there may be slight loss of substance,

or in extreme grades the condition passes on into local gangrene. The attacks

recur at irregular intervals, and are most frequent in cold weather. Some

patients are entirely free in the summer months. Sometimes the condition

recurs with striking periodicity. As in local syncope, the disease is perhaps
most frequent in women. Some of the attacks are not unlike ordinary chil-

blains. The condition may recur for years without leading to serious trouble
;

thus, a woman of about thirty has had in the winter months for fourteen or

fifteen years almost daily some grade of local asphyxia in the hands, which are

sometimes livid and cold to the wrists. The fingers show only slight super-

ficial losses on the tips. In some of the severer attacks mortification of the

whole hand would appear to be almost inevitable.

Local or Symmetrical Gangrene.—The mildest grade of this con-

dition is seen in those cases of local asphyxia in which small necrotic areas

appear on the tips of the fingers or on the tips of the ears. Sometimes the

terminal phalanges are quite cicatricial from repeated slight losses of this kind.

In severer attacks the local asphyxia, which may he either primary or follow

the syncope, persists. If in the extremities, the terminal phalanges become

black, cold, and insensible. One finger only may be affected, or several fin-

gers, or the entire hand or foot. More or less pain accompanies this. Instead

of disappearing within twenty-four hours, the condition persists, and small

blebs appear on the skin, which may be quite superficial. Sometimes without

any formation of blebs the skin becomes dry and mummified. A line of

demarcation is gradually formed, and a portion of one or more of the fingers

sloughs away. In very severe cases the gangrene may involve several fingers,

or the tip of the nose may be lost or a portion of an ear. It is important to

note that the loss of substance is very much less than the appearance of the

affected limb would indicate. The gangrenous blebs may be quite superficial

and result in only necrosis of the skin. In one instance in which the feet were

completely livid and superficial blebs appeared on the instep and the toes were

livid and insensible, instead of an extensive lass of substance, as had been

expected, the condition cleared and there were only sujjerficial abrasions.

Perhaps the most serious cases are those in which the patches of gangrene

affect the symmetrical regions in different parts of the trunk and extremities.

This severe type is most apt to occur in children. The affected regions are not

necessarily symmetrical. Some of the cases have been preceded or accompanied

with purpura of the skin and with hcemorrhages from the mucous surfaces.^

*
Muaser, "Grave Forms of Purpura Hsemorrhagica," Tranaaetions of the Aasociatum of Amer'

ioan PhyaieianSf vol. vi.
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A majority of these cases are fatal^ aud death may follow within three or four

days.

The prognosis as regards death is, as a rule, good, except in the more

malignant forms, and, as already mentioned, the destruction of tissue is, as a

rule, very much less than the appearance of the aifected part would warrant.

The outlook for complete recovery is not very hopeful.

Associated Conditions.—There are very remarkable concomitant symp-
toms in Raynaud's disease to which of late much attention has been paid.

Hsemoglobinuria may occur during an attack or may take the place of an out-

break. The blood-coloring matter is not always present. There may be only
albuminuria. In a case which has been at my clinic on several occasions the

local asphyxia with slight loss of substance in the ears recurred for three suc-

cessive winters, always in association with hsemoglobinuria. The attacks

were usually preceded by a chill, and during them he had a peculiar sallow,

subicteroid hue. The relations between paroxysmal hsemoglobinuria and Ray-
naud's disease is evidently very close, and some have regarded them as man-

ifestations of one and the same affection.

Colicky pains, diarrhoea, nausea, and vomiting occasionally occur in Ray-
naud's disease, but are not so common as in intermittent hsemoglobinuria and

angio-neurotic oedema.

Peripheral neuritis has been found in a few instances of symmetrical gan-

grene, and there are instances in which the affection was associated with wrist-

drop. In a recent case the patient, an alcoholic, had had for some time numb-

ness and tingling and formication in the hands and feet. This was followed by a

condition of the most intense local asphyxia of the hands and of the toes, and

scattered patches resembling erythema nodosum upon the skin of the extrem-

ities and the trunk. Together with these symptoms there were slight articular

pains and swelling of the right knee, so that the condition resembled somewhat

peliosis rheumatica. Urticaria, erythema nodosum, and scleroderma have

been described in connection with this affection.

Among the most remarkable are the cerebral manifestations. Mental tor-

por and transient loss of consciousness have been described. In the case

above mentioned with hsemoglobinuria the patient had epileptic seizures with

the attacks. Exposure on a cold day would bring on a fit, with local asphyxia

of the ear-tips and bloody urine. Acute mania has developed, and deKisions.

A case has recently been under observation in which during the attack there

was aphasia with temporary hemiplegia. Dimness of vision has been noted,

and retinal changes, chiefly great narrowing of the arteries, have been

described.

The pathology of this remarkable disease is not very clear, Raynaud

suggested that the local asphyxia was caused by contraction of the vessels,

which probably in the extreme grades of local syncope involves arteries, veins,

and capillaries. The asphyxia is dependent upon dilatation of the capillaries

and small veins, probably with the persistence of some spasm in the arterioles.

Necrosis only follows when the condition is persistent, and in the prolonged
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stasis the vitality of the tissues becomes lowered beyond power of restitution.

In all probability the remarkable cerebral symptoms are caused by local spasm
in special vascular territories.

Treatment.—So far as my own experience goes in a number of protracted

cases, internal remedies have little or no influence. When haemoglobinuria

has been present and anaemia develops, iron should be given. Galvanism is

recommended by Barlow, who advises immersing the aifected limb in a basin

of warm salt water, in which the negative electrode is placed, while the pos-

itive is applied over the spine. This sometimes relieves the pain. In an

attack the affected limb should be raised and kept wrapped in cotton wool.

The pain may be intense enough to require morphine. As the condition

improves systematic frictions with sweet oil will be very useful.

Angio-nbxjrotic CBdema.

(Giant Urticaria.)

Definition.—A disorder characterized by an outbreak of oedematous swell-

ing of variable extent, sometimes accompanied by gastro-intestinal crises. The

disease may show a marked hereditary disposition.

Symptoms.—The most common situation for the oedema is the face, and

particularly on the eyelids ;
next in order, the nose. In oUstinate cases it may

appear on any part of the body. The mucous membrane of the lips and

pharynx may be attacked, and in a few instances there has been sudden and

fatal oedema of the glottis. The oedema may reach rapidly a very high grade,

and the skin is tense, shiny, pale, and on pressure pits readily. Usually the

condition is transient and the oedema disappears within a few hours. The

onset may be abrupt without any previous distress. In many instances the

attack only occurs when there is gastric disturbance. The disease may recur

with curious periodicity ;
thus in the case described by Matas the attack came

on every day at eleven or twelve o'clock. The hereditar}' form is very
remarkable. In the family described by me twenty-two members were

affected in five generations. The swellings appeared in various pails, usually

on the hands, face, or genitalia. Heat, redness, itching, and in some instances

true urticaria, preceded the outbreak. Two members of the family died of

oedema* of the glottis. In all the caj^es
in this group the gastro-intestinal

symptoms were most pronouncetl
—

colicky pains, nausea, vomiting, and some-

times diarrhoea. The colic was severe enough to require hypodermics of

morphine.

Quincke regards the condition as a vaso-motor neurosis causing sudden

increase in the permeability of the vessels. The affection has close affinity

with urticaria and with the form of purpura associated with gastro-intestinal

crises and arthritis.

The treatment should consist of general tonics. Strychnine, antifebrin,

and antipyrine may be tried, as they sometimes seem to have marked influence

in checking the outbreaks of urticaria. The diet is of great importance in the
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cases, and the outbreaks may be definitely connected with indigestion or with

overeating. Local treatment is not of much value. When the oedema is very

great and the tension painful, carefid puncturing gives relief.

Acromegaly.

Definition.—An affection characterized by hypertrophy of the hands, feet,

and face. The name, which signifies large extremities, was given by Marie

of Paris.

Etiology.—The condition occurs more frequently in women. Of 38 cases

in the monograph of Sousa-Leite, 22 were in women^ and 16 in men. The
affection begins, as a rule, at about the twenty-fifth year, occasionally earlier,

in some instances as late as the fortieth. It has no apparent connection with

sexual processes. Heredity has apparently played a part in some cases.

Syphilis, the specific fevers, and rheumatism have occasionally preceded the

development of the disease, but probablyJiave no special connection with it.

In this country only a few cases have been reported.

Ssrmptoms.—A well-marked case presents a very characteristic appearance.

(See Plate III.) The hands and feet are enlarged, the increase in size involving

both bones and soft parts and giving a spade-like character to the hands. The

wrists may be enlarged, but the arms are not often affected. The feet are uni-

formly enlarged, and the size of the big toe has been in some cases out of pro-

portion to the others. The nails are usually broad and large and vertically

grooved. Although they look clumsy and unwieldy, the hands can be used

freely, and even such a delicate operation as threading a needle can b§ well

performed. The long bones, as a rule, are unaffected, but in some instances

there has been thickening of the extremities of the femur and of the tibia

and the fibula. The enlargement involves the head and face, particularly the

latter, which becomes elongated and broadened in consequence of the increase

in size of the superior and inferior maxillary bones
;
the latter in particular

increases, and may project beyond the upper jaw. The alveolar processes

become greatly thickened and the teeth are separated. The lower lip is

thickened and the ears greatly hypertrophied. The tongue has in some

instances been greatly enlarged. Increase in the size of the bones of the

skull may be present. The neck looks short and thick, chiefly on account

of the elongation and depression of the chin. The skin may look normal or

is coarse and flabby. It rarely has the harsh appearance of myxoedema, and

the subcutaneous tissues are not infiltrated. The bones of the thorax may
slowly and progressively enlarge, and in a late stage of the disease the spinal

column may be involved and there may be marked kyphosis. The clavicles

and sternum may also increase in size. The muscles are sometimes wasted.

The genitalia have sometimes been hypertrophied.

The thyroid has been normal in some cases, atrophied in others, and in a

third group enlarged. Erb has noticed an area of dulness over the manubrium

sterni which he thought to be possibly due to persistence of the thymus. In

women menstrual disturbance may be an early feature, and there may be com-
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plete suppression.
The voice changes, partly on account of the enlargement

of the tongue, partly because of changes in the laryngeal
cartilag^.

1 atients

often complain of headache. There may be increasing dimness of vision, ow-

ing to a progressive atrophy of the optic nerve. Less commonly the sense

of hearing and smell are deficient. The disease may last from ten to twenty

years: a condition of cachexia ultimately develops and the patient dies ot

exhaustion. , i. i • i ^„^
The morbid anatomy of the disease has been studied in several

cas^.

The enlargement of the bones is a true hypertrophy.
The inerea.«e m the

size of the faee is largely due to dilatation of the antrum The lesions are

essentially different from those of the osteitis deformans of Paget in which

the shafts of the bones are chiefly involved, and also from arthritis deformans.

The pituitary body has been found hypertrophied ;
less commonly

chang^
occur in the thymus and thyroid.

The peripheral
nerves have been found

degenerated in several cases. The nature of the disease is still m doubt

ALrding to Marie, it is a systemic dystrophy analogous to myxoKlema and

associated possibly
with the changes in the pituitary body, just as myxtedema

is connected with disease of the thyroid gland. The most exhaustive descrip-

tion of the pathological anatomy and a discussion of the relation of the affec-

tion to other forms of enlai^ment of the bones will be found in the essay of

Arnold of Heidelberg.' •
i,-„l,

Diagnosis.-The disease must not be confused with myxoedema, in which

the bones are not enlarged. It is most likely to >«
^7'"»«"«';"''', '''^

osteitis deformans of Paget, in which disease, however, the shafts of the long

bones are chiefly affected, and in the head the cranial, not the facial, bones are

enlarged. In the cases of congenital progressive hypertrophy, the so-«.lled

giant growth, as a rule, only a single member is involved and the shafts of

Se long bon; are affected. According to Marie, the face in Paget's
dis^

is triangular, with the base upwai-d ;
in acromegaly it is ovoid or egg-shaped,

with the large end downward; in myxcedema it is round and full-moon-

6ha,«d. Marie has 6ei>arated
a gronp of cases

characteri^
by hypertrophy

of he bones of the extremities and of the shafts, associated in some way with

disease of the lungs. The condition of the fingers
diffei^

from tnat of ac-

romegaly, a, the phalanges are bulbous and enlarged and the nails curved,

very different from the flattened terminal phalanges
of acromegaly. Cur%a-

turTof the spine is also common. The cases have been met with ,n connection

with purulent pleurisy,
with new gro,vths

in the lungs, and with

diron^
bronchitis. Marie terms it osteo-arthropathie pneumique.

Arnold
do^

not, however, n^rd this as a. form which can be definitely separated

from acromegaly. . , fin„^r« nnd

A curiourdystrophy, met with only in women, involving the fingers and

toes r he Jerodac^-le. The lesions are, as a rule, symmetrically
dis-

2.:,. Tl,: finge-^'are atrophie.1
and shortened, the

f^'"^ >;^>'='^»«
and waxy, and the nails are deformed and small and often carved. The

»
ZiegUr't Beitrage, 1891.
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fingers may be dislocated, and the joints become aukylosed in irregular

positions, so that the fingers are distorted. Ankylosis of the wrist and of

the ankle have been observed. In some instances there have been diffuse

sclerodermatous changes in the skin in other parts. The causation of the dis-

ease is unknown. Many of the patients have suflPered severely with cold, and

the condition is much worse during the winter. In the only autopsy which

has been made no clue was obtained as to the nature of the trouble. A good

description of the disease has been given by Gordinier.^

No treatment has been found of any avail in acromegaly or the allied

conditions.

Scleroderma.

A condition in which the skin becomes tense and hard, either in circum-

scribed patches or in extensive diffuse areas. These two forms, the circum-

scribed and the diffuse, may exist together or separately. The circumscribed

scleroderma corresponds to the affection known as morphcea and to the keloid

of Addison. In patches ranging from half a centimetre in diameter to the

size of the hand the skin is hard, brawny, inelastic, and has a waxy, dead-

white appearance. These patches occur most frequently in women about the

breasts and neck, occasionally in the course of the nerves either in the trunk,

tlie intercostal, or lumbar, and on the face in the branches of the fifth. A
preliminary hyperemia may precede the development of the patches, and in

some instances there are changes in color due to increase in the pigment of the

skin. In other cases there is complete atrophy of the pigment and leucoderma.

Preceding the onset there may be itching or irritation of the skin, and, when

fully developetl, anaesthesia is occasionally present. The sweat secretion is

either diminished or completely abolished. There are instances in which the

disease begins with the development of small linear, cicatricial-like spots
—

linese atrophicae. A curious, remarkable feature is the rapidity with which

the patches appear and their variability. They may persist for months or

years with but slight change, and after lasting for some time may disappear

in a few weeks. According to Crocker, "The pathology appears to be that,

owing probably to some defect in innervation, an exudation occurs round the

vessels, narrowing the lumen, obstructing therefore the blood-flow, and lead-

ing to thrombosis and sometimes to a real rupture and effusion. Each atro-

phic spot seen near a growing patch is the base of a cone from which the

blood-supply is cut off, the violet zone being due to collateral hypersemia

round an anremic area. The patch or atrophic spot thickens by the fibrilla-

tion of the effused cells. Where the arterial supply is completely cut off an

atrophic spot is produced ;
where it is merely diminished partial atrophy, with

connective- tissue hyperplasia, or morphoea, is the result."

The diffuse scleroderma is more rare. It appears first in the extremities or

on the face, and the skin becomes hard and tense, so that the patient has great

difficulty in performing ordinary movements. When fully developed there is

a brawny induration of such a degree of firmness that the skin cannot be

' American Journal of the Medical. Sciences, Jan., 1889.

Vol. I.—.55
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picked lip or pinched. The wrinkles are effaced and the skin looks stretched,

dry, and glossy. Dinkier, who has recently made a careful study of the con-

dition from Erb's clinic, states that of 44 cases, in 24 the first appearances were

on tlie arms
;

in 7 on the legs, in 1 on both
;

in 10 on the face and neck
;
and

in 2 on the trunk. Gradually extending, the disease may involve the greater

portion of the skin of the trunk or that of an entire limb. Occasionally it

becomes universal. The joints are fixed in semiflexion, and movements are

impossible on account of the hidebound condition. The face is expressionless,

immobile, and it may be almost impossible for the patient to chew his fixxl.

The sensory changes are not marked, but during the development of the affec-

tion there may be great itching. The mucosa of the mouth and pharynx has

been occasionally involved. The disease persists for months or years, and

there are instances on record of its persistence for more than twenty years.

The disease is sometimes arrested, and in a few instances recovery has fol-

lowed. Death usually results from intercurrent pulmonary affection or from

nephritis. The nature of the disease is unknown. Some cases have been jire-

ceded by rheumatism
;
others have been met with in connection with endo-

carditis and rheumatic nodules. It is generally regarded as a tropho-neurosis,

possibly depending upon changes in the arteries of the skin, and so leading to

connective-tissue overgrowth.

As the patients are particularly sensitive to changes in the weather and to

cold, they should be warmly clad, and when possible live in a mild climate.

Frictions with oil and electricity have been recommended, and in the local forms

galvanism seems to have been beneficial.

Allied to scleroderma is the remarkable affection known As sclerema neona-

torum, in which, either at birth or shortly after, there are large areas of indu-

ration of the skin, which is tense and glossy and does not pit on pressure. It

is sometimes associated with oedema of the subcutaneous tissues. The disease

may spread rapidly, and the congenital cases are usually fatnl. Recover}',

however, is not impossible. In a remarkable case recently seen with Dr.

Ellis of Elkton a healthy, well-grown child of two and a half months had

an acute pleuro-pneumonia, during which, on the sixth day, it developed gen-

eral scleroderma, the entire skin becoming hard and leathery, the legs stiff,

and the whole body looking rather like a mo<lel of a child in wax.

Facial Hemiatrophy.

This is a rare affection, and less than one hundred cases have been reported

in the literature. The wasting is on one side of the face—hence the name—
is progressive in character, and involves bones and soft; tissues. It l)egins. as

a rule, in childhood, and the onset may be accompanied by pains and ]>ane>-

thesia. It may start at one or two spots on the skin and gradually spread, or

begin diffusely and gradually involve soft parts and Iwnes. The atrophy is

strictly confined to one side, and when fully developed gives a remarkable

ap|)earance to the patient, whose face looks made up of two unsymmetrical

halves. The atrophy is strictly limited to the middle line. Seasibility is not
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aifected. The skin may be darker in color and the hair falls out. The teeth

may become loose, owing to wasting of the alveolar processes. The move-

ments of the muscles are rarely affected, though in Sachs' patient there were

tonic and clonic contractures of the temporal and masseter muscles. The

nature of the disease is still doubtful. In the autopsy in Roman's case,

which came on rapidly and can scarcely be regarded as a typical illustration, a

tumor was found pressing upon the Gasserian ganglion and the fifth nerve.

In Mendel's case there was an interstitial neuritis in all the branches of the

trigeminus from its origin to the periphery, most advanced in the superior

maxillary branch. The disease is probably due to involvement of the trophic

fibres of the fifth nerve.

The prognosis is unfavorable, as the aifection is progressive. The cases

of facial asymmetry in children associated with congenital wry-neck must not

be confounded with progressive facial hemiatrophy.
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ABASIA-ASTASIA,
diagnosis of, from

locomotor ataxia, 784

Abdomen, large, in scrofula, 341

protuberant, in pseudo-hypertrophic
muscular atrophy, 854

Abdominal form of typhoid fever, 102

pain in trichinosis, 507
in typhoid fever, 67, 83

reflex, 524
Abducens nerve. See Sixth Nerve.

Abductor paralysis, bilateral, 836

unilateral, 836
Abortion in relapsing fever, 168

in syphilis, 361
in typhoid fever, 97
in yellow fever, 456

Abortive form of cerebro-spinal fever, 170
of scarlatina, 220
of typhoid fever, 99

Abscess of brain, 714
of muscles in typhoid fever, 64
of parotid, 309
of spinal cord, 747

Abscesses in glanders, 514

typhoid bacilli in, 56
in typhoid fever, 90
in typhus fever, 145

Abscesses, multiple, in actinomycosis, 475

secondary, in pyaemia, 327

Abulia, 530
Acetanilid in typhoid fever, 123-

Achromatopsia in hysteria, 601
Acids in typhoid fever, 132

in typhus fever, 149
Aconite in cerebro-spinal fever, 183

in influenza, 195
in typhoid fever, 124

Acromegaly, 863
definition of, 863

diagnosis of, 864

etiology of, 863
morbid anatomy of, 864

symptomatology of, 863

Acromegaly, diagnosis of, from myxcedema,
864

from osteitis deformans, 864

Actinomyces, 473
in etiology of actinomycosis, 473

Actinomycosis, 473
definition of, 473

diagnosis of, 477

etiology of, 473
metastasis in, 476

pathology of, 475

Actinomycosis, prophylaxis of, 477

surgical measures in, 477

symptomatology of, 476
treatment of, 477

Actual cautery in bites of rabid animals,
496. See, also. Counter-irritants.

Acupuncture in sciatica, 849
Acute ascending paralysis. 748
• definition of. 748

diagnosis of, 751

etiology of, 748

pathology of, 750

prognosis of, 751
reflexes in, 749

symptomatology of, 749
treatment of, 751

Acute ascending paralysis, diagnosis of,

from acute myelitis, 756
from acute poliomyelitis,

768
Acute hydrocephalus. See Tuberculous Men-

ingitis.

Acute miliary tuberculosis. See Tuberculo-

sis, Acute Miliar
I/.

Acute periencephalitis. See Periencephali-

tis, Acute.

Acute yellow atrophy, diagnosis of, from

yellow fever, 458
Addison's keloid. See Scleroderma.

Adynamic form of typhoid fever, 102
of typhus fever, 144

.^sthesiometer, 527
Afebrile form of typhoid fever, 100
African sleeping disease. See Nelavan.

Agaricin in sweats of pyaemia, 328

Age in etiology of acromegaly, 863
of cerebral haemorrhage, 679
of cerebro-spinal fever, 164
of diphtheria, 378
of epilepsy, 612
of hysteria, 593
of leprosy, 369
of locomotor ataxia, 777
of measles, 234
of miliary fever, 201

of mumps, 305
of myositis ossificans, 851

of paramyoclonus multiplex, 857
of acute poliomyelitis, 761
of progressive muscular atrophy,

799
of relapsing fever, 151

of rubella, 255
of scarlatina, 210

869
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Age in etiology of scrofula, 337
of small-pox, 263
of St. Vitua's dance, 628
of syringomyelia, 772
of acute miliary tuberculosis, 329
of typhoid fever, 54
of typhus fever, 135

of varicella, 298
of whooping cough, 313
of yellow fever, 453

Age, influence of, upon typhoid fever, 103

Ageusia, 835

Agraphia, 704

Agriculturalists, mortality of, 26

Ague. See Malarial Fevers.

Ague-cake, 412
Albuminuria in cerebral haemorrhage, 682

in cerebro-spinal fever, 169, 176
in cholera, 443
in diphtheria, 383
in erysipelas, 400
in measles, 244
in pyaemia, 327
in Raynaud's disease, 861
in relapsing fever, 158, 160
in scarlatina, 218
in acute miliary tuberculosis, 332
in typhoid fever, 89, 97, 102
in typhus fever, 139, 143, 144, 146
in yellow fever, 456

Albuminuric retinitis, 224, 814
Alcohol in delirium tremens, 661

in diphtheria, 395
in erysipelas, 403
in simple insomnia, 661
in measles, 262
in pyaemia, 328
in septicaemia, 326
in typhoid fever, 116
in typhus fever, 148

Alcoholic insanity, 561
forms of, 562

symptomatology of, 561
neuritis. See Neuritis, Multiple Alco-

holic.

Alcoholism, acute, diagnosis of, from cere-

bral haemorrhage, 686. See, also.
Alcoholic Insanity and Delirium Tre-

mens.

Alexia, 704

Algesia, 527

Algid form of malarial fever, 427
Alkaloids in urine of scarlatina, 214
AUocheiria in locomotor ataxia, 780

Alopecia in facial hemiatrophy, 867
in syphilis, 353

following typhoid fever, 90

typhus fever, 145
Alternate nemiplcgia in cerebral hsemor-

rhage, 684
Altitude and disease, 27

in etiology of cerebro-spinal fever, 164
of influenza, 186
of malarial fever, 411
of yellow fever, 452

symptoms produced by a high, 207

Alum in epistaxis, 131
in purification of water, 35
in typhoid fever, 131

Amaurosis, hysterical, 605, 815

diagnosis of, 605

quinine, 815
in Raynaud's disease, 861

saturnine, 815
in scarlatina, 219, 223

tobacco, 815

uraemic, 815

Amblyopia in acromegaly, 864
in hysteria, 601

Ambulatory form of typhoid fever, 101

Amenorrhoea following typhoid fever, 97
Ammonia in cerebro-spinal fever, 183

in influenza, 195
in relapsing fever, 161

Ammonium acetate in typhoid fever, 124
carbonate in typhoid fever, 132

in typhus fever, 149

Amnesia, auditorv, 704

visual, 703
Amoeba dysenteriae, 9

Amyloid disease in actinomycosis, 477
in syphilis, 352

Amyotrophic lateral sclerosis, 794, 852
definition of, 794

etiology of, 794

pathology of, 794

prognosis of, 795

symptomatology of, 794
treatment of, 795

Anaemia following diphtheria, 386
in malarial cachexia, 432

following relapsing fever, 159
in syphilis, 358
in typhoid fever, 72

following typhoid fever, 78, 93

Anaesthesia in cerebral haemorrhage, 685
in cerebro-spinal fever, 172
in diphtheritic paralysis, 384
in haematorrhacnis, 741
in hysteria, 6(X)

in leprosy, 371
in local asphyxia, 859
in locomotor ataxia, 780
in Morvan's disea-se, 775
in multiple alcoholic neuritis, 808
in myelitis, 754
in paralvsis of anterior crural nerve,

846
of fifth nerve, 825
of median nerve, 844
of pneumogastric nerve, 836
of ulnar nerve, 845

in relapsing fever, 158
in scleroderma, 865
in spinal apoplexy, 746

tumor, 748
in syringomyelia, 773
in tetany, 638
in typhoid fever, 81

Aneesthesia dolorosa, 748

Analgesia in cerebral haemorrhage, 685
in hysteria, 600
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Analgesia in Morvan's disease, 775
in syringomyelia, 773
in tetany, 638

Anarthria, 701

Anasarca. See (Edema.

Anchylostomum duodenale, 9

Anemometer in testing ventilation, 42
Aneurism of cerebral arteries, 693

Angina in scarlatina, 215, 217

Angina Ludovici in actinomycosis, 476
in scarlatina, 224

Angina pectoris, diagnosis of, from the
cardiac crises of locomotor ataxia,
785

pseudo- or hysterical, 601

Anginose scarlatina, 220

Angio-neurotic oedema, 862
definition of, 862

symptomatology of, 862
treatment of, 862

Animal lymph, 292

Animals, anthrax in, 479

apparent occurrence of dengue in, 197

glanders in, 512

production of relapsing feTSr iG, 152
scarlatina in, 213

Anisocoria, 821

Ankle, ankylosis of, in sclerodactyle, 865
Ankle clonus, 525

in antero-lateral sclerosis, 791
in epilepsy, 615
in hysterical paraplegia, 599
in chronic myelitis, 760

Anomalous epilepsies, 615
Anorexia in diphtheria, 382, 386

in hysteria, 602, 605
in small-pox, 266
in typhoid fever, 67, 82

Anosmiii, etiology of, 813
in cerebro-spinal fever, 173

Anterior cerebral artery, occlusion of, 691
crural nerve, affections of, 846

poliomyelitis. See Poliomyelitis.
Antero-lateral sclerosis, 790

definition of, 790

diagnosis of, 791

etiology of, 790

pathology of, 790

prognosis of, 793

symptomatology of, 790

synonyms of, 790
treatment of, 793

Antero-lateral sclerosis, diagnosis of, from

hysterical contractures, 792

Anthrax, 478
in lower animals, 479
bacillus of, 478
cause of, 11, 478
definition of, 478

diagnosis of, 482

etiology of, 478
intestinal form of, 481
morbid anatomy of, 480

mortality of, 482

prognosis of, 482

prophylaxis of, 482

Anthrax, symptomatology of, 480

synonyms of, 478
thoracic form of, 481
treatment of, 483

Anthrax, diagnosis of, from carbuncle,
482

from erysipelas, 482
Anthrax bacillus, 478

cultivation of, 479
destruction of, 16, 479
in etiology of anthrax, 11, 478
in soil, 29, 480

Anthrax oedema, 481
Anthrax with typhoid fever, 97
Antifebrin in angio-neurotic oedema, 862

in epilepsy, 624
in locomotor ataxia, 787 .,.

in relapsing fever, 161
in scarlatina, 228

_ in small-pox, 282

Antipyretics in influenza, 194
in scarlatina, 228
in small-pox, 282
in typhoid fever, 122
in typhus fever, 149

Antipyrine in angio-neurotic oedema, 862
in cerebro-spinal fever, 183
in dengue, 200
in ephemeral fever, 50
in epilepsy, 625
in influenza, 194
in locomotor ataxia, 787
in relapsing fever, 161
in scarlatina, 228
in small-pox, 282
in typhoid fever, 127
in typhus fever, 149
in whooping cough, 321

Antiseptics, 16

in typhoid fever, 126

Antispasmodics in hysteria, 608
Antitoxines in anthrax, 483

in tetanus, 470

Antrum, dilatation of, in acromegaly, 864
Anuria in hysteria, 602

significance of, in scarlatina, 219, 220
in tetanus, 467

Aphasia, 701
in brain syphilis, 729
in brain tumor, 720
in cerebral haemorrhage, 684

following cerebro-spinal fever, 177
of conduction, 705
in infantile hemiplegia, 707
localization of lesion in, 705

temporary, in migraine, 658
mixed forms of, 704

motor, Y04
in Raynaud's disease, 861

sensory, 702
tests for, 705
treatment of, 705

following typhoid fever, 91

Aphonia in adductor paralysis, 836
in diphtheria, 381, 382
in hysteria, 602
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Aphonia in trichinosis, 606

Apomorphine in convulsions, 627
in hiccough, 841

Apoplectic cerebro-spinal fever, 169

Apoplexy, ingravescent, 683. See, also,
Cerebral Hcemorrhage.

Apraxia. See Aphasia, Senmry.
Arachnoid, changes in, in cerebro-spinal

fever, 167
Aran-Duchenne type of muscular atrophy,

852
Ardent continued fever, 48, 646

Argyll-Robertson pupil, 821
in locomotor ataxia, 782

Arm, peripheral paralysis of, 841

Arsenic in cerebro-spinal fever, 183
in epilepsy, 625
in relapsing fever, 161
in St. Vitus's dance. 632
in trifacial neuralgia, 827
in the coloring of wall-paper, 23

Arteries, embolism and thrombosis of cere-

bral, 688
of anterior cerebral, 691
of basilar, 691
of internal carotid, 691
of middle cerebral, 691
of posterior cerebral, 691
of vertebral, 691

occlusion of, in typhoid fever, 93

Artery of cerebral hsemorrliage, 679
Arthritis in cerebro-spinal fever, 171

in locomotor ataxia, 782
in localized neuritis, 806
in scarlatina, 218
in small-pox, 277
in typhoid fever, 90

Arthritis, diagnosis of, from hvsterical joint,
603

Arthropathies in hemiplegia, 686
in locomotor ataxia, 782
in Morvan's disease, 775

Asafoetida in cerebro-spinal fever, 182
in typhoid fever, 128, 130
in typhus fever, 149

Ascarides as a cause of perforation in ty-

phoid fever, 92
Ascites in scarlatina, 219

Asphyxia in cholera, 443
in diphtheria, 383
in thermic fever, 664, 647

Astasia-abasia, diagnosis of, frora locomotor

ataxia, 784
Asthenic form of malarial fever, 427

Ataxia, cerebellar, 722
in diphtheritic paralysis, 384
in Friedreich's ataxia, 797

hereditary, 795
in insular sclerosis, 712

locomotor, 776
in chronic periencephalitis, 564
in Thomsen's disease, 857

Ataxic aphasia. See Aphasia^ Motor.

gait, 780

nystagmus, 798
Ataxic paraplegia, 793

Ataxic paraplegia, definition of, 793

etiologv of, 793

pathology of, 793'

prognosis of, 794

symptomatology of, 794
treatment of, 794

Ataxic paraplegia, diagnosis of, from Fried-
reich's ataxia, 793, 794

Ataxic form of typhoid fever, 102
of typhus fever, 144

Atelectasis in cerebro-spinal fever, 176
Athetosis in infantile hemiplegia, 708

Atmospheric pressure as cause of disease,
27

Atrophic paralysis, 772

aiagnosis of, from subacute polio-

myelitis, 772

Atrophy in anaesthetic leprosy, 371
in Friedreich's ataxia, 798
in hemiplegia, 686
in hypoglossal paralysis, 840
in infantile hemiplegia, 708
in locomotor ataxia, 782
in Morvan's disease, 776
in multiple neuritis, 807

alcoholic neuritis, 808
in acute myelitis, 755
in myositis, 850
in localized neuritis, 806
in acute poliomyelitis, 764
in chronic poliomyelitis, 771
in progressive muscular atrophy, 801
in sciatica, 848
in syringomyelia, 774
of brain, in cerebral palsies of children,

707
in hsemorrhagic pachymeningitis,

670
in chronic periencephalitis, 651

unilateral, 707
from compression, 851

of deltoid muscle, in circumflex paraly-
sis, 843

in inflammatory conditions, 851

Atropine in cholera, 449
in sweats of pyaemia, 328
in earache of scarlatina, 229

Attention, inability to fix the, 532
Attitude in pseudo-muscular hypertrophy,

854

Auditory aurse in epilepsy, 615

centre, lesions of, 833

nerves, changes in, in cerebro-spinal
fever, 167

Aura, forms of, in epilepsy, 614
Aural vertigo, 611

Automatic chorea, 635
definition of, 635
treatment of, 637

symptomatology of, 636
consciousness in hysteria, 596

movement**, 624

Automatism, epileptic,
616

in brain syphilis, 728
Autumnal fever, 54

Average death-rates, 5
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BACILLUS
anthracis, 11, 16, 478

of cholera, 12, 435
coli communis, resemblance of, to

typhoid bacillus, 56

diphtherise, 11, 373
of glanders, 11, 512
of hog cholera, 12
in sputum of influenza, 185

lepra?, 11, 370

malarise, 407

mallei, 11,512
scarlatinas, 213
of tetanus, 11, 463

tuberculosis, 11

in bone lesions of scrofula, 340
relation of, to scrofula, 337

tussis convulsivse, 313

typhosus, 11, 55

Bacteria, classification of, 11

and disease, 9
in sewage, 33
in sewer air, 12

Bacteriological examination of water, 30

Bakers, mortality of, 26

Barracks, proper dimensions of, 39
Basal ganglia, tumors of, 721
Basilar artery, embolism and thrombosis

of, 691

Bathing in scarlatina, 226, 227
Baths in septicaemia, 326

in small-pox, 282

cold, in cerebro-spinal fever, 181
in ephemeral fever, 50
in erysipelas, 408
in relapsing fever, 161
in scarlatina, 228
in thermic fever, 649
in typhoid fever, 119
in typhus fever, 148

hot, in cholera, 447
in convulsions, 627
in simple insomnia, 661
in chronic myelitis, 761

mercurial, in hereditary syphilis, 367

warm, in diphtheria, 395
in locomotor ataxia, 788
in measles, 251

in acute myelitis, 757

Bedding, 24
disinfection of, 17

Bed-rooms, proper dimensions of, 39
Bed-sores in cerebral haemorrhage, 683

in cerebro-spinal fever, 175, 183

following cholera, 444
in myelitis, 755
in pyaemia, 327
in typhoid fever, 89, 132

Belladonna in cerebro-spinal fever, 183
in scarlatina, 227
in typhoid fever, 125

in whooping cough, 321

Bell's mania. See Periencephalitis, Acuie.

palsy. See Facial Nerve.

Beri-beri. See Neuritis, Multiple Endemic.
Bichloride of mercury. See Mercury.
Bilateral athetosis, 709

Bilharzia haematobia, 9

Bilious intermittent fever. See Malarial

Fevers, Intermittent,

remittent fever. See Malarial Fevers,
Remittent.

form of typhoid fever, 102

Birth-palsies, *706

Bismuth in influenza, 195
in measles, 252
in relapsing fever, 161
in scarlatina, 228
in typhoid fever, 128, 129, 132

Black leg, cause of, 12

Blacksmiths, mortality of, 26
Black vomit, 456

Bladder, abscess of, in typhoid fever, 93
attention to, in myelitis, 758
distension of, in typhoid fever, 89
inflammation of, in locomotor ataxia,

___
788

in acute myelitis, 758
in chronic myelitis, 760
in typhoid fever, 66

paralysis of. See /Sphincters, Paralysis
of.

Blindness in cerebro-spinal fever, 168, 173

following cerebro-spinal fever, 176

following typhoid fever, 91

See, also, Amblyopia and Amaurosis.
Blisters in cerebro-spinal fever, 181, 183

in typhoid fever, 128

Blood, bacillus of influenza in, 185, 187

changes of, in anthrax, 480
in cerebro-spinal fever, 175
in cholera, 440
in miliary fever, 202
in scarlatina, 225
in septicaemia, 325
in typhoid fever, 87
in typhus fever, 137

examination of, in malarial fever, 419

spirillum of relapsing fever in, 151, 152

Bloodletting. See Venesection.

Boilermakers, mortality of, 26

Boiling as a disinfectant, 17

Bone-marrow, changes in, in relapsing fever,
154

tubercles in, in acute miliary tubercu-

losis, 332

Bones, atrophy of, in facial hemiatrophy,
866

hypertrophy of, in acromegaly, 863,
864

lesions of, in scrofula, 340
in hereditary syphilis, 364

Bookbinders, mortality of, 26

Borax in foot-and-mouth disease, 522
Boric acid In scarlatina, 229

in typhoid fever, 132
Bovine lymph, 292
Brachial plexus, lesions of, 841

Brachycardhi. See Bradycardia.
Bradycardia in typhoid fever, 87

following typhus fever, 142

Brain, abscess of, 714

diagnosis of, 715
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Brain, abscess of, etiology of, 714
morbid anatomy of, 715

symptomatology of, 715
in cerebro-spinal fever, 167

following influenza, 192
ansemia of, 677

atrophy and sclerosis of, 707
cancer of, 718

changes in, in cerebro-spinal fever,
167

cortical centres of, 696

cysts of, 718

glioma of, 717

hypersemia of, 676
inflammation of, 714
lesions of, in hereditary syphilis, 364
murmur in cerebral aneurism, 693

in hydrocephalus, 724
cedema of, 678

in erysipelas, 398

organic diseases of, 669

porencephalus of, 707
sarcoma of, 717
sclerosis of, diffuse, 713

insular, 711

miliary, 713

tuberous, 713

softening of, 552

red, yellow, and white, 689

syphilis of. See Syphilis of Brain.

syphiloma of, 717
tubercle (tyroma) of, 717
tumors of, 717

diagnosis of, 722

prognosis of, 723

symptoms, general and focal, 718,
719

topographical diagnosis of, 719
treatment of, medical and surgical,

723
Brand method, mortality after treatment

by. 111
in treatment of typhoid fever, 119

of typhus fever, 148
Breakbone fever, 197

Breathing in laryngeal diphtheria, 382
in hereditary syphilis, 365

Brewers, mortaliVy of, 26

Bright's d isease. See Kidneys and Nephritis.
Bromides in cerebro-spinal fever, 183

in convulsions, 627
in delirium tremens, 660
in dengue, 200
in

epilepsy,
625

in measles, 252
in migraine, 659
in relapsing fever, 161

in typhoid fever, 127
in whooping cough, 321

Bromiam, 625
Bromoform in whooping cough, 321
Bronchitis in actinomycosis, 476

in cerebro-spinal fever, 166, 176
in influenza, 189, 194
in measles, 238, 246
in relajjsing fever, 165

Bronchitis in rubella, 258
in scrofula, 340
in small-pox, 277
in acute miliary tuberculosis, 333
in typhoid fever, 66, 88, 95, 98, 132
in typhus fever, 142, 144
in whooping cough, 317

Bronchitis, diagnosis of, from acute miliary
tuberculosis, 334

Bronchitis, chronic, osteo-arthropathie

pneumique in, 864
" Bronze liver," 423
Broths. See Diet.

Bubo, parotid, 309
Buboes in typhus fever, 145
Bubonic plague, diagnosis of from typhus

fever, 147

Builders, mortality of, 26

Bulbar paralysis, 803
Bullse in anaesthetic leprosy, 371

in erysipelas, 399

Butchers, mortality of, 26

CA.B-DRIVERS,
mortality of, 26

Cabinetmakers, mortality of, 26

Cachexia, malarial, 432

syphilitic, 353
Caffeine in diphtheria, 395

in typhoid fever, 132
Caisson disease, 650
Calabar bean in cerebro-spinal fever, 183
Calcification of muscles, 851

Calm
stage

in yellow fever, 455
Calomel in delirium tremens, 560

in influenza, 194
in malarial fever, 421
in acute spinal meningitis, 742
in milk sickness, 206
in acute poliomyelitis, 769
in relapsing fever, 161
in trichinosis, 511
in typhoid fever, 125, 127, 128, 130
in typhus fever, 149

Camphor in typhoid fever, 127
in typhus fever, 149

Calor mordax in scarlatina, 215
in typhus fever, 143

Cancer of brain, 718
Cancrum oris in typhoid fever, 91

tumors of, 721

Cannabis Indica in cerebro-spinal fever,
183

in migraine, 659
in tyiHius fever, 149

Capsule, internal, lesions of, 700
Carbolic acid in anthrax, 483

in milk sickness, 206
in scarlatina, 229
in tetanus, 470
in typhoid fever, 125, 127

Carbonated water in typhoid fever, 116

Carbonic acid, proportions of, in air, 38
in soil air, 28

Carbuncle, diagnosis of, from anthrax,
482

Carbuncles, metastatic, in anthrax, 481



INDEX. 876

Cardiac crises in glosso-labial paralysis, 804
in locomotor ataxia, 779

diagnosis of, from angina
pectoris, 785

embolism, in typhoid fever, 93, 110

epilepsy. See Epilepsy.
failure in relapsing fever, 157

in typhoid fever, 110, 132

paralysis in diphtheria, 384
Cardinal's case (hydrocephalus), 724
Caries of bones in acquired syphilis, 352
Carotid artery, ligation and compression of,

in cerebral haemorrhage, 692

internal, symptoms following oc-

clusion of, 691

Carpenters, mortality of, 26

Carphalogia in acute miliary tuberculosis,
332

in typhoid fever, 81, 113
Castor oil in typhoid fever, 130

Catalepsy in hysteria, 598
Catarrhal symptoms of measles, 238
Catheterization in hysteria, 609

in locomotor ataxia, 788
in acute myelitis, 758
in typhoid fever, 89

Cauda equina, disturbances caused by pres-
sure upon, 849

Cemeteries, legislation regarding, 42
Centrum ovale, lesions of, 700

Cephalalgia. See Headache.
Cerebellar ataxia, 722

vertigo, 722

Cerebellum, tumors of, 722
Cerebral anaemia, 677

symptoms and treatment of, 678

, arteries, aneurism of, 693
embolism. See Embolism and Throm-

Cerebral contractures, diagnosis of, from

spinal contractures, 792
Cerebral haemorrhage, 679

conjugate deviation in, 685
convulsions in, 682
crossed hemiplegia in, 684

diagnosis of, 686

etiology of, 679
hemianaesthesia in, 685

hemiplegia following, 683
locations of, 680
morbid anatomy of, 680

prognosis of, 687

secondary symptoms of, 685

symptoms of, 682
treatment of, 691

Cerebral haemorrhage, diagnosis of, from
acute alcoholism, 686

from epilepsy, 686
from opium-poisoning, 686

Cerebral hyperaemia, 676

forms, morbid anatomy, and symp-
toms of, 677

localization, 696
thrombosis. See Embolism and Throm-

bosis.

Cerebritia. See Encephalitis.

Cerebro-spinal fever, 162
clinical description of, 167

complications of, 176
definition of, 162

diagnosis of, 177
duration of, 179

etiology of, 164

history of, 162
morbid anatomy of, 166

mortality of, 179

prognosis of, 179

relapses in, 177

sequelae of, 176

synonyms of, 162
treatment of, 180

Cerebro-spinal fever, diagnosis of, from in-

fluenza, 178, 193
from malarial fever, 179
from meningitis, 179

^ from rheumatic fever, 179
from scarlatina, 179
from small-pox, 179
from tuberculous meningitis,

177
from typhoid fever, 106, 178
from typhus fever, 146, 178

Cerebro-spinal form of typhoid fever, 82,
102

of typhus fever, 144
Cerium oxalate in influenza, 195
Cervical pachvmeningitis, 743

plexus, afections of, 840

Champagne in typhoid fever, 116, 128

Chancre, 348

Character, significance of changes in the,
542

Charcot's joints, 782
Charcot-Marie type of progressive myo-

pathic atrophy, 852
Chemical disinfectants, 19

Cheyne-Stokes respiration in cerebral haem-

orrhage, 682
in cerebral tumor, 719
in cerebro-spinal fever, 175
in haematuric intermittent fever,
427

in tuberculous meningitis, 672
Chiasma and tract, lesions of, 816

Chicken-pox. See Varicella.

Children, fatality of small-pox in, 280

typhoid fever in, 103

typhus fever in, 145

Chills, occurrence of, in anthrax, 481
in bilious intermittent fever, 427
in cerebro-spinal fever, 168

in dengue, 198
in diphtheria, 381
in erysipelas, 399
in foot-and-mouth disease, 521

in glanders, 513
in haematuric pernicious intermittent

fever, 427
in haemoglobinijria, 861

in influenza, 187
in intermittent fever, 413
in measles, 238
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Chills in mountain fever, 207
in multiple neuritis, 807
in mumps, 307
in pyaemia, 327
in rubella, 256
in scarlatina, 214
in septicaemia, 325
in small-pox, 256
in acute spinal meningitis, 742
in syphilis, 352
in acute miliary tuberculosis, 332
in typhoid fever, 68
in typho-malarial fever, 431

in typhus fever, 1 38
in yellow fever, 455

Chills and fever. See Malarial Fevers.

Chin reflex, 525
in spastic bulbar paralysis, 795

Chloral in cerebro-spinal fever, 183
in delirium tremens, 561
in simple insomnia, 661
in measles, 252
in melancholia, 567
in relapsing fever, 161
in scarlatina, 228, 229
in small-pox, 282
in St. Vitus's dance, 632
in tetanus, 470
in typhoid fever, 127
in typhus fever, 149
in whooping cough, 321

Chloride of iron in diphtheria, 392, 395
in erysipelas, 403
in brain syphilis, 732
in typhoid fever, 131

of lime as a disinfectant, 20
of zinc as a germicide, 20

Chlorine as a disinfectant, 19
Chlorine-water in typhoid fever, 125, 127

in typhus fever, 149
Chloroform in cerebro-spinal fever, 183

in relapsing fever, 161
in yellow fever, 461

Chloroform liniment in multiple neuritis,
816

in typhoid fever, 127
Chlorosis following typhoid fever, 95
Choked disk, 816

Cholera, 434

age, race, and sex in etiology of, 436
bacillus of, 436
cause of, 12, 436

of symptoms in, 438
climate and season in etiology of, 435

complications and sequelae of, 444
definition of, 434

diagnosis of, 445
disinfection after, 449
duration of, 445
recent epidemics of, 434

etiology of, 435
morbid anatomy of, 439

mortality and
prognosis of, 446

period of incubation in, 440

prophylaxis of, 446

quarantine against, 450

Cholera, relation of, to miliary fever, 201

rigor mortis in, 439

sicca, 442

stages of, 440

stools, cholera bacillus in, 441

micro-organisms in, 441

symptomatology of, 440

synonyms of, 434
treatment of, 446

of convalescence from, 449

Cholera, diagnosis of, from acute mineral

poisoning, 445
from cholera morbus, 445
from malarial fever, 429
from trichinosis, 509
from typhoid fever, 445

Cholera bacillus, 12, 436
cultivation of, 437
in soil, 29

• in water, 30
Cholera infantum, cause of, 12

morbus, cause of, 12

diagnosis of, from cholera, 445

Cholerine, 434

Chorea, 526

general, 526

habit, 634

local, 526

senile, 634

following typhoid fever, 91

See, also, Automatic, OonvuMve, Heredi

tarij, and Reflex Chorea, St. Vifus^s

Dance, and footnote, p. 627
Choreic movements, causes of, 526

definition of, 526
Choreiform movements in cerebro-spinal

fever, 173 ,

in cerebral haemorrhage, 682

Choroid, tubercles in the, in tuberculous

meningitis, 673
in acute miliary tuberculosis, 332

plexuses, sclerosis of, 724
Chronic periencephalitis. See Periencepha-

lifu, Chronic.

Cimicifuga in St. Vitus's dance, 633
Circular insanity, 586

Circulation, effect of exercise upon the, 23

Circumcision, tuberculous infection in do-

ing, 329
Circumflex nerve, aflfections of, 843

Clavus, 656
Claw-hand in muscular atrophy, 856

in progressive muscular atrophy, 801

Clergymen, mortality of, 26

Clerks, mortality of, 26

Climate in etiology of dengue, 197
of malarial fevers, 410

Clothing, 24
color of, 25
disinfection of, 17

infection through, 25
Cocaine in cholera. 447

in influenza, 195
in sciatica, 849
in whooping cough, 322

Coccydyuia, 847
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Codeine in dengue, 200
in influenza, 195
in typhoid fever, 127, 128

Cod-liver oil in scrofula, 343
after typhoid fever, 133

CofFee-ground vomit in locomotor ataxia,
779

Cold in hyperpyrexia, 118
effect of, on poison of scarlatina, 213
on poison of yellow fever, 452

pack, application of, 118
Colic in Raynaud's disease, 861

Collapse in relapsing fever, 158
in typhoid fever, 87, 110

stage of, in cholera, 442
Colles's law, 361

Coma, definition of, 659
Coma in cerebral abscess, 716

embolism and thrombosis, 690

haemorrhage, 682

syphilis, 726, 728
sinus thrombosis, 694

tumor, 719
in cerebro-spinal fever, 172
in erysipelas, 400
in measles, 244
in pernicious malarial fever, 428
in Raynaud's disease, 861
in scarlatina, 219, 222
in small-pox, 267
in thermic fever, 646
in acute miliary tuberculosis, 334
in tuberculous meningitis, 672
in typhoid fever, 80

Coma vigil in typhoid fever, 80, 113
Comatose form of malarial fever, 428
Comma bacillus, 436
Commercial travellers, mortality of, 26

Complicating insanities, 546

Compression of spinal cord, atrophy from,
852

Concussion of spinal cord, 744
Confluent small-pox, 273
Confusional insanity, 570

definition of, 570

diagnosis and prognosis of, 573

etiology of, 570

symptomatology of, 570

synonyms of, 670
treatment of, 573

following typhoid fever, 90

Congenital paramyotone, 857

syphilis. See Syphilis, Hereditary.

Conjugate deviation in cerebral haemor-

rhage, 685

tumor, 721
in tuberculous meningitis, 673

Conjunctivitis in measles, 247

Consciousness, double, 667
double personalitv in disorders of,

667
and memory, correlated disorders of,

664

Constipation in hysteria, 602
in

typhoid fever, 68, 83
Constitutional insanities, 667

Contagious diseases, disposal of body after

death from, 43

hospitals for, 21

Continued thermic fever, 646

Contractures, definition of, 525
in antero-lateral sclerosis, 790
in cerebral palsies of children, 707, 709,
710

diagnosis of spinal from hysterical, 603,
792

in Friedreich's ataxia, 798
in hemiplegia, 685
in hysteria, 603

following acute poliomyelitis, 766
in progressive muscular atrophy, 801
in pseudo-muscular hypertrophy, 854
in chronic spinal meningitis, 743

Convalescence of typhoid fever, 69

management of, in cholera, 449
in diphtheria, 396
in typhoid fever, 133

Convulsions, 626

epileptiform, 626

hysterical, 626

tetanic, 626
treatment of, 627

types of, 624, 626
Convulsions in cerebral haemorrhage, 682

syphilis, 729

tumor, 719
n cerebro-spinal fever, 168, 173
n dengue, 198
in epilepsy, 612
n hysteria, 596
n infantile hemiplegia, 707
in maiarial fever, 414
n measles, 244
in miliary fever, 202
n milk sickness, 205
n multiple alcoholic neuritis, 808
n chronic periencephalitis, 554
n acute poliomyelitis, 763
n relapsing fever, 156
in scarlatina, 215, 228
n small-pox, 267
n strychnine-poisoning, diagnosis of,

from tetanus, 468, 626
in tetanus, 467
in thermic fever, 646
in typhoid fever, 81

in typhus fever, 140
Convulsive chorea, 633

choreic tic, 634
definition of, 633

hysterical, 634

organic, 634
Convul8iv,e tic, 832

Cooking, importance of, "22

Co-ordination, 527
disturbance of, in diphtheritic paraly-

sis, 384
in locomotor ataxia, 780
in chronic periencephalitis, 553

Coprolalgia, 636

Cornea, inflammation of, in cerebro-spinal
fever, 173
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Cornea in hereditary syphilis, 364
in typhoid fever, 91

Corpora quadrigemina, lesions of, 700
tumors of, 721

Corpus striatum, tumors of, 721
Corrosive sublimate as a disinfectant, 20.

See, also. Mercury.
Corymbose eruption in small-pox, 275

Coryza in influenza, 188
in iodism, 359
in measles, 238
in rubella, 250
in scrofula, 340
in whooping cough, 314

Costermongers, mortality of, 26

Cotton-manufacturers, mortality of, 26

Cough in laryngeal diphtheria, 382
in measles, 239, 246
in acute miliary tuberculosis, 333
in typhoid fever, 88
in whooping cough, 315

Counter-irritants in cervical pachymenin-
gitis, 743

in facial paralysis, 831
in influenza, 195
in locomotor ataxia, 787
in meningitis, 676
in multiple neuritis, 811
in acute myelitis, 757
in chronic myelitis, 760
in acute poliomyelitis, 769
in sciatica, 849
in acute spinal meningitis, 742
in chronic spinal meningitis, 743
in syringomyelia, 775

Coup de soleil. See Thermic Fever.

Cow-pox, 283

eruption in, 286

period of incubation in, 286

Cramps in cholera, 442
Cranial reflexes, 525
Craniotabes in hereditary syphilis, 364
Creasote in scrofula, 343

in typhoid fever, 128
Cremaster reflex, 524

Cremation, 16
of garbage, 16

Crescentic forms in blood of malarial sub-

jects, 408
Crises in locomotor ataxia, 778

cardiac in glosso-labial paralysis, 804

Crisis, occurrence of, in dengue, 198
in measles, 238, 242
in relapsing fever, 155
in typhoid fever, 99
in typhus fever, 141

Crossed hemiplegia in cerebral haemor-

rhage, 684

Cross-legged progression in infantile spas-
tic paraplegia, 710

Croup, membranous, diagnosis of, from

diphtheria, 386
relation of, to diphtheria, 876, 386

Crus cerebri, lesions of, 701

Crutch-palsy, 848
Cruveilhier'a paralysis, 799

Cry in hereditary syphilis, 365

Cupping in cerebro-spinal. fever, 181
in influenza, 196
in typhoid fever, 132
in typhus fever, 149

Cutters, mortality of, 26

Cyanosis in acute miliary tuberculosis, 334

Cyclothymia, 586

Cystitis in locomotor ataxia, 788
in acute myelitis, 758
in chronic myelitis, 760
in typhoid fever, 66, 97

Cysts of brain, 718

following haemorrhage, 681
in chronic periencephalitis, 558

porencephalic, 707

thrombotic, 689

DEAD,
disposal of the, 42

bodies, disinfection of, 21

Deafness in acromegaly, 864
in brain tumor, 721
in cerebro-spinal fever, 174, 176
in hysteria, 605
in locomotor ataxia, 782
in scarlatina, 218

following scarlatina, 223

small-pox, 277
in typhoid fever, 80

following typhus fever, 145

Deafness, nervous, 834
causes of, 834

Death, sudden, in cholera, 448

Death-rates, average, 5
of different occupations, 25

Decubitus in typhoid fever, 69
in typhus fever, 138

Deep reflexes, 525

Degeneration, reaction of. See Reaction of
Degeneration.

Deglutition, diflScult. See Dysphagia.
Delayed sensation in locomotor ataxia, 780
Delhi boil, cause of, 12
Delirium in cerebro-spinal fever, 172

in delirium tremens, 559
in dengue, 198
in erysipelsvs, 400
in hydrophobia, 493
in influenza, 189
in measles, 243
in simple meningitis, 674
in acute

periencephalitis,
549

in
relapsing fever, 156

in scarlatina, 215
in acute miliary tuberculosis, 332, 888
in typhoid fever 79
in typhus fever, 140

Delirium cordis in typhoid fever, 110

Delirium tremens, 559

diagnosis of, 560
treatment of, 560

Deltoid muscle, atrophy of, in circumflex

paralysis, 843

Delusions, 635
in alcoholic insanity, 562
classification of, 537
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Delusions, expansive, 537
of grandeur, 537

hypochondriacal, 537
in melancholia, 563
in paranoia, 581
in chronic periencephalitis, 552
of persecution, 538
sources of, 536

systematized, 538
in typhoid fever, 79

unsystematized, 538
Dementia in epilepsy, 618

in St. Vitus's dance, 630

Dengue, 197

complications of, 199
definition of, 197

diagnosis of, 199
duration of, 198

etiology of, 197
morbid anatomy of, 198

prognosis of, 199

sequelae of, 199

symptomatology of, 198

synonyms of, 197
treatment of, 199

Dengue, diagnosis of, from influenza, 199
from rheumatic fever, 199
from yellow fever, 199

Dentition in hereditary syphilis, 364

Deodorants, 16

Deodorizing by sulphate of iron, 20
Desiccation in small-pox, 269

Desires, morbid, 542

Desquamation in dengue, 198
in erysipelas, 399
in measles, 241
in rubella, 258
in scarlatina, 216
in typhoid fever, 72
in typhus fever, 144

Deviation, secondary, in ocular paralysis,
822

Diabetes mellitus in brain syphilis, 729
in Jews, 8

following relapsing fever, 159

following typhoid fever, 97

Diaphragm, degeneration of muscle of, 841

paralysis of, 840
in acute ascending paralysis, 749

spasm of, 841

Diaphyso-epiphyseal separation in heredi-

tary syphilis, 364
Diarrhoea in angio-neurotic oedema, 862

in anthrax, 481
in cerebro-spinal fever, 176
in cholera, 440
in glanders, 515
in influenza, 188
in mercurialism, 358
in pyaemia, 307
in Raynaud's disease, 861
in relapsing fever, 158
in scrofula, 341
in thermic fever, 646
in trichinosis, 505, 506
in typhoid fever, 68, 83, 129

Diarrhoea in typhus fever, 144

Diathesis, scrofulous, 336
Diazo-reaction in measles, 89

in tuberculosis, 108
in typhoid fever, 89

Dicrotism of pulse in typhoid fever, 87
in typhus fever, 142

Diet in cerebro-spinal fever, 180
in confusional insanity, 574
in delirium tremens, 560
in diphtheria, 395
in epilepsy, 624
in erysipelas, 403
in influenza, 194
in miliary fever, 203
in neurasthenia, 590
in pernicious intermittent fever, 430
in relapsing fever, 160
in scarlatina, 227

u- in scrofula, 343
in small-pox, 281
in tetanus, 469
in typhoid fever, 115
in typhus fever, 148
in yellow fever, 46

Diffuse muscular atrophies, 852

Digitalis in cerebro-spinal fever, 183
in delirium tremens, 661
in diphtheria, 395
in influenza, 195
in relapsing fever, 161
in typhoid fever, 124, 131
in typhus fever, 149

Dilatation of heart in typhoid fever, 93

Diphtheria, 373
in animals, 375
associated diseases in, 378
bacillus of, 374
cardiac paralysis in, 384
cause of, 11, 373

complications and sequelae of, 385

contagiousness of, 377
definition of, 373

diagnosis of, 386
duration and terminations of, 385

etiology of, 373

immunity from, in animals, 375
mode of infection in, 377
inoculation experiments in, 375
intubation in, 393
invasion in, 381
isolation in, 388
of larynx, 382
local applications in, 389

malignant types of, 384
morbid anatomy of, 379

mortalitv of, 388
of nares, 382

paralysis in, 384

period of incubation in, 381

prognosis of, 387

prophylaxis of, 388

pseudo-diphtheritic processes in, 376

ptomaines in, 375
relations of, to membranous croup, 376,

386
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Diphtheria, relations of, to scarlatina, 214,
220

symptomatology of, 881

synonyms of, 373

tracheotomy in, 393
treatment of, 388

Diphtheria, diagnosis of, from erysipelas,
387

from membranous croup, 386
from scarlatina, 222, 387
from tonsillitis, 386

Diphtheria bacillus, 11, 373

attenuated, immunity conferred by
inoculation of, 375

results of inoculation of, 374
in soil, 29

Diphtheritic inflammation, 379

membrane, histology of, 379

Diplegia, spastic, 708
bilateral athetosis in, 709
morbid anatomy of, 709

symptoms of, 709

Diplococci in lungs in measles, 236

Diplococcus pneumoniae, 11

Diplopia, 823
in cerebro-spinal fever, 168
in locomotor ataxia, 781

early, in locomotor ataxia, 785
in typhoid fever, 80

Dipsomania, 585
Discrete small-pox, 270

Disease, classification of, 3

mental causes of, 8

predisposing causes of, 7

Diseases due to dust, 26
to micro-organisms, 9
to improper ventilation, 37

functional, of the nervous system, 587

mental, 529

organic, of the brain, 669
of the spinal cord, 737

Disinfectants, chemical, 19

Disinfection, 15

by boiling, 17

by chloride of lime, 20

by chlorine, 19

by corrosive sublimate, 20

by cremation, 16

by heat, 16

by hydrochloric acid, 20

.by sulphuric acid, 20

by sulphurous acid, 19

by superheated steam, 17
in cholera, 449
in diphtheria, 389, 396
in erysipelas, 402
in scarlatina, 226
in small-pox, 280
in typhoid fever, 118
of discharges in typhoid fever, 113
of rooms, 19

public stations of, 18

Disposal of the dead, 42
Disseminated scleroais. See Iruular Scle-

rosii>.

Diver's paralysis, 650

Dorsal nerves, affections of, 845
Double consciousness, 667.

personality, 667

Doubting insanity, 578

Drainage, defective, in etiology of cholera,
436

Drapers, mortality of, 26

Dropsy. See (Edema.

Drug eruptions, diagnosis of, from measles,
250

from rubella, 259
from scarlatina, 222

Duchenne type of muscular atrophy, 854
of anterior poliomyelitis, 852

Dumb ague, 417

Duodenum, enanthem of measles in, 241
Dura mater, diseases of, 669

Dust, diseases produced by, 26

Dysacusis, 833

Dysentery, cause of, 12
in typhoid fever, 92

Dysphagia in cerebro-spinal fever, 172
in glosso-labial paralysis, 804
in hydrophobia, 493
in hysteria, 602
in scarlatina, 217
in tetanus, 467
in trichinosis, 506
in typhoid fever, 91
in typhus fever, 140

Dyspnoea in acute ascending paralvsis,
749

in anthrax, 481
in bilateral abductor paralysis, 836
in cholera, 443
in diphtheria, 382, 383
in glosso-labial paralysis, 804
in hysteria, 602
in small-pox, 266
in tetanus, 467
in tetany, 638
in trichinosis, 506
in acute miliary tuberculosis, 833

EAR,
affections of, in measles, 248
in scarlatina, 217, 223

involvement of, in small-pox, 277
in hereditary syphilis, 363

Earthenware-makers, mortality of, 26
Eberth's bacillus, 55

Ecchymoses in typhus fever, 144

Echolalgia, 636
Electrical reactions. See Reaction of De-

fjeneratinn and Reactiont.

Electricitv in facial paralysis, 831
in iiiiopathic muscular atrophy,
856

in locomotor ataxia, 788
in neuralgia of fiflh nerve, 827
in neurjusthenia, 691
in paramyoclonus multiplex, 858
in acute

poliomyelitis, 769, 770
in scleroaerma, 866
in torticollis, 839

Elephantiasis following erysipelas, 401

Emaciation in anorexia nervosa, 605
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Emaciation in cholera, 442
in pyaemia, 327
in typhoid fever, 70

Embalming, 42
Embolism and thrombosis of cerebral arte-

ries, 688
anatomical changes in,

689

etiology of, 688

symptoms of, 690
treatment of, 691

Embolism and thrombosis of special cere-

bral arteries, 691
Emetics in typhoid fever, 128
Emotional nature, general considerations

on the, 530

Emphysema in whooping cough, 317
influence of, in typhoid fever, 112

Emprosthotonos in tetanus, 467

Empyaema in influenza, 190

typhoid bacillus in, 56
Enanthem of measles, 238, 239

Encephalitis, suppurative, 714

Encephalopathies in syphilis, 353
Endarteritis in etiology of cerebral haemor-

rhage, 680
in typhoid fever, 65

Endemic neuritis. See Neuritis, Multiple,
Endemic.

Endocarditis in cerebro-spinal fever, 176
in diphtheria, 385
in scarlatina, 225
in St. Vitus's dance, 631
in typhoid fever, 93

Endocarditis, acute ulcerative, diagnosis of,

from malarial fever, 429

Endocardium, tubercles in, in acute miliary
tuberculosis, 331

Enemata in milk sickness, 206
in typhoid fever, 130
in typhus fever, 149

Engineers, mortality of, 26

Enteric fever. See Typhoid Fever.

Enteroclysis in cholera, 448

Enterorrhagia in dengue, 198
in influenza, 190
in relapsing fever, 158
in typhoid fever, 78, 92
in typhus fever, 144

Ephemeral fever, 46

cause of, 46

diagnosis of, 48

history of, 46

pathology of, 50

prognosis of, 50

symptomatology of, 47
treatment of, 50

Ephemeral fever, diagnosis of, from malarial

fever, 49
from typhoid fever, 49, 107

Epidemic cerebro-spinal meningitis. See

Cerebro-spinal Fever.

Epidemics, immunity during, 13

of cerebro-spinal fever, 163
of typhoid fever, 59

Epigastric reflex, 525

Vol. I.—66

Epilepsia procursiva, 616

Epilepsy, 612

age and sex in etiology of, 612
aura in, 614

cardiac, syncopal and congestive types
of, 618

convulsion in, 612
definition of, 612
dementia in, 618

diagnosis of, 618

etiology of, 612
in infantile hemiplegia, 708

Jacksonian, 618, 673, 719

nocturnal, 616

organic, 620

pathology of, 621 ,

prognosis of, 621

pupils in the paroxysm of, 613

reflex, 620
1- spinal, 791

^

symptomatology of, 612

synonyms of, 612

temperature in, 614

toxsemic, 620
treatment of, 622

Epilepsy, diagnosis of, from cerebral haem-

orrhage, 686
from hysteria, 619

Epileptic automatism,' 613, 615

cry, 614

mania, 617

seizures, in Raynaud's disease, 861

Epileptiform convulsions, 626
in cerebral haemorrhage, 682
in cerebral syphilis, 726

tumor, 719
in chronic periencephalitis, 554

Epiphyso-diaphyseal separation in heredi-

tary syphilis, 364

Epistaxis in high altitudes, 207
in diphtheria, 382
in ephemeral fever, 48
in influenza, 189
in measles, 244
in mountain fever, 207
in relapsing fever, 155
in typhoid fever, 80, 131

in typhus fever, 138
treatment of, 131

Erb.type of anterior poliomyelitis, 852
of })rogressive myopathic atrophy,

852, 854

Erector-spinal reflex, 525
Erethritic type of scrofula, 340

Ergot, in acute ascending paralysis, 751

in cerebro-spinal fever, 183
in locomotor ataxia, 787
in acute myelitis, 756
in acute periencephalitis, 550
in chronic periencephalitis, 666
in acute poliomyelitis, 769
in spinal hyperaemia, 745

Ergotin in typhoid fever, 131

Erigeron in typhoid fever, 131

Erotomania, 542
Erroneous projection from strabismus, 823
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Eruptions in anthrax, 481
in cerebro-spinal fever, 174
in cholera, 444
in cow-pox, 286
in dengue, 198
in erysipelas, 398
in foot-and-mouth disease, 521
in glanders, 515

initial, in small-pox, 267
of iodine, 359
in leprosy, 370
in measles, 241, 244, 245
in miliary fever, 202
in acute periencephalitis, 549
in rubella, 256
in scarlatina, 216
in small-pox, 268
in syphilis, 352
in syringomyelia, 774
in tertiary syphilis, 351
in trichinosis, 507
in acute miliary tuberculosis, 332
in tuberculous meningitis, 672
in typhoid fever, 70
in typhus fever, 138, 139
in varicella, 299
in varioloid, 275
in yellow fever, 456

Erysipelas, 397

complications of, 400
course of, 400
definition of, 897

diagnosis of, 401
erratic or migrans, 899

etiology of, 397

idiopathic or
"
medical," 397

isolation in, 402
morbid anatomy of, 898

prevention of spread of, 402

prognosis of, 401

sequelae of, 401

streptococcus erysipelosus in, 897

symptomatalogy of, 898

synonyms of, 397

traumatic, 397
treatment of, 401

Erysipelas, diagnosis of, from anthrax,
482

from diphtheria, 387

Erythema in small-pox, 268
in typhoid fever, 72

diagnosis of, from scarlatina, 222

Erythromelalgia, 848

Eschar, sloughing, in cerebral haemorrhage,
688

in acute mvelitis, 755
Ether in cerebro-spinal fever, 188

in typhoid fever, 131

Eucalyptus in relapsing fever, 161

Eyes, conjugate deviation of, in cerebral

haemorrhage, 685
in cerebral tumor, 721
in tuberculous meningitis, 678

Exanthem. See Eniptum.
Exanthematic typhus, 134

Exercise, 28

Exercise, effect of, on circulation, 23
in treatment of idiopathic muscular

atrophy, 856

Exhalation, composition of, 88

Expansive delusions. See Delusions.

Experts, medical, function of, in railway
cases, 644

FACE,
appearance of, in acromegaly,

863, 864
in

cerebro-spinal fever, 168
in hydrocephalus, 724
in hysteria, 599
in mumps, 308
in myxoedema, 864
in osteitis deformans, 864
in paralysis agitans, 640
in relapsing fever, 155
in scleroderma, 865
in scrofula, 340
in small-pox, 267
in hereditary syphilis, 365
in tetanus, 466
in typhoid fever, 69
in typhus fever, 138, 139
in yellow fever, 455

Facial asymmetry in facial hemiatrophy,
866

in torticollis, 888
Facial hemiatrophy, 852, 866
Facial nerve, paralysis of, 827

of cerebral origin, 828
of nuclear origin, 828
of peripheral origin, 828

diagnosis of, 831

prognosis of, 830
treatment of, 881

Facial paralysis, diagnosis of the various

forms of, 831
Facial phenomenon of tetany, 639
Facial spasm, 832

Facio-scapulo-humeral form of muscular

atrophy, 854
Faecal vomiting in

hysteria,
608

Faeces, typhoid bacillus in, 56

Farcy. See Glanders.

Farmers, mortality of, 26

Fear, morbid, forms of, 589

Febricula, 46
Febris recurrens, 150
Femoral arterv, occlusion of, in tvphoid

fever, 93

vein, thrombosis of, in typhoid fever,
93

Festination in
paralysis a^tans, 640

Fever in seconuarv syphilis, 352

intermittent, In acute miliary tubercu-

losis, 883

secondary, in small-pox, 272
in

tvphoid fever, 74.

susceptibility to, 46. See, also, Jbm-

perature.

Fibrillary contractions in peroneal type of
muscular atrophy, 856

in progressive muscular atrophy,
800
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Field of vision, contraction of, in hysteria,
601

in locomotor ataxia, 782
Fievre ^ rechutes, 150
Fifth nerve, neuralgia of, 826

treatment of, 827
Fifth nerve, paralysis of, 824

diagnosis of, 825

gustatory symptoms in, 825

symptoms of, motor and sensory,
825

trophic changes in, 825

File-makers, mortality of, 26

Filters, 31

typhoid bacillus in, 58
Fisher's brain-murmur in hydrocephalus,

724

Fishermen, mortality of, 26

Flagellate forms in blood of malarial sub-

jects, 408
Flatulence in hysteria, 602

Flugge's streptococcus, 213
Focal symptoms in brain tumor, 719
Foetid breath in mercurialism, 358

Foetus, cerebral haemorrhage in, 679

small-pox in, 263

syphilis in, 362

Food, 21

diseases due to, 22

inspection of, 22
Foot-and-mouth disease, 519

definition of, 519

diagnosis of, 522

etiology of, 519

period of incubation in, in man,
521

in cattle, 520

prognosis of, 522

prophylaxis of, 522

symptomatology of, 521
in cattle, 520

synonyms of, 519
treatment of, 522

Foot-drop in external popliteal nerve par-

alysis, 847
in multiple alcoholic neuritis, 808

Fourth nerve, paralysis of, 821
Fowler's solution. See Arsenic.

Freezing, effect of, on micro-organisms, 32
Frictions in Raynaud's disease, 862
Friedreich's ataxia, 795

definition of, 795

diagnosis of, 799

etiology of, 795
morbid anatomy of, 796

nystagmus in, 798

prognosis of, 799
static ataxia in, 797

symptomatology of, 797

synonyms of, 795
treatment of, 799

Friedreich's ataxia, diagnosis of, from
ataxic paraplegia, 794
from insular sclerosis, 713

Frontal convolutions, lesions of, 720
Fulminant cerebro-spinal fever, 169

Fulminant scarlatina, 220
Functional insanities, 547

Fungus hsematodes, 718
Furuncles in dengue, 199

GAIT
in antero-lateral sclerosis, 790
in ataxic paraplegia, 794

in lesions of the cerebellum, 722
in diphtheritic paralysis, 384
in Friedreich's ataxia, 797
in hemiplegia, 685
in insular sclerosis, 712
in locomotor ataxia, 780
in multiple neuritis, 811

in chronic periencephalitis, 554
in pseudo-hypertrophic muscular atro-

phy, 854
in Thomsen's disease, 856

Gait, steppage, in external popliteal paralv--
sis, 847

in peripheral neuritis, 811

Gall-bladder, abscess of, in typhoid fever,

93
Gallic acid in typhoid fever, 131

Ganglia, basal, tumors of, 721

Gangrene in cerebro-spinal fever, 174
m erysipelas, 400
in typhoid fever, 93
of intestine in typhoid fever, 80, 92, 97
of lungs in relapsing fever, 157

in scarlatina, 224
in typhoid fever, 66, 95
in typhus fever, 144

symmetrical, 860

Garbage, cremation of, 16

Gardeners, mortality of, 26

Gastric crises, in locomotor ataxia, 779
fever. See Remittent Malarial Fever.

form of typhoid fever, 102

Gastritis, diagnosis of, from influenza, 193

Gastro-enteric catarrh, diagnosis of, from

influenza, 193

Gastro-intestinal form of influenza, 188

Gas-workers, diseases of, 27

Gelsemium in cerebro-spinal fever, 183

General paralysis of the insane. See Peri-

encephalitis^ Chronic.

Genitalia, affection of, in angio-neurotic
oedema, 862

gangrene of, following typhoid fever, 97

hypertrophy of, in acromegaly, 863

Genito-urinary crises in locomotor ataxia,
779

German measles. See Rubella.

Germicides, 16
Giant growth, diagnosis of, from acromeg-

aly, 864
urticaria. See Angio-neurotic (Edema.

Gibert's syrup in hereditary syphilis, 368

Gilles de la Tourrette's disease. See Auto-

matic Chorea and Facial Spasm.
Gingivitis in mercurialism, 358
Girdle sensation in locomotor ataxia, 780

in acute myelitis, 754

Glanders, 512
in animals, 512



884 INDEX.

Glanders, bacillus of, 612
cause of, 11, 512

complications of, 515
definition of, 512

diagnosis of, 516

etiology of, 512
morbid anatomy of, 516

period of incubation in, 513

prognosis of, 517

prophylaxis of, 517

symptomatology of acute, 513
of chronic, 515

synonyms of, 512
treatment of, 518

Glanders bacillus, 512
results of inoculation of, 517

Glass-workers, mortality of, 26
Glioma of brain, 717
Gliosis in epilepsy, 622
Globus hystericus, 595
Glosso-labial paralysis, 803

symptomatology of, 803

Glosso-labio-laryngeal paralysis, 852

Glosso-pharyngeal nerve, lesions of, 834
Gluteal reflex, 524

Glycerin suppositories in typhoid fever,
130

in typhus fever, 149

Glycosuria in cerebral haemorrhage, 682
in cerebro-spinal fever, 176
in cholera, 443
in the malarial paroxysm, 417
in relapsing fever, 158
in typhoid fever, 97

Gonococcus as cause of gonorrhoea, 11

Gout and food, 22
influence of, upon typhoid fever, 111

Gouty insanity, 557

Grandeur, delusions of, 537
Granular degeneration of muscles in ty-

phoid fever, 64

Gray degeneration of spinal cord, 759
Grisolle sign in small-pox, 279

Grocers, mortality of, 26
Gros mal, 615
Ground-water in relation to typhoid fever,

28, 54.

Gummata in acquired syphilis, 350
in hereditary syphilis, 365
of brain, 726
of kidney, 352
of liver, 352
of spinal cord, 734

Gunsmitns, mortality of, 26

Gurjun oil in leprosy, 372

Gustatory aurse in epilepsy, 615

paralysis, 825

HABIT
chorea, 684

Habitations, 27

Habitus, apoplectic, 679
Ha?matcmesi8 in dengue, 198

in influenza, 190
in relapsing fever, 157
in typhoid fever, 84, 91

in typhus fever, 145

Haematidrosis in hysteria, 602
Hsematoidin in brain after haemorrhage,

681
Hsematoma of the dura mater, 669

Hsematomyelia. See Spinal Apoplexy.

Haematomyelitis, 755

Hsematorrhachis, 741
Haematuria in measles, 244

in relapsing fever, 155
in scarlatina, 220
in typhoid fever, 97

Haematuric form of malarial fever, 427
Haemic murmurs in relapsing fever, 155

Haemoglobinuria and Raynaud's disease,
861

Haemoptysis in scarlatina, 224
in typhoid fever, 95

Haemorrhage in anthrax, 481
in congestive cardiac epilepsy, 618
in haematuric intermittent fever, 427
in hysteria, 601

intracerebral, 681
in measles, 244

meningeal, 680
in typhoid fever, 67

in the retina, 815
in small-pox, 274
into spinal cord, 745

membranes, 741
in typhoid fever, 131

ventricular, 681
in yellow fever, 456

Hsemorrhagic diathesis in typhoid fever, 95

pachymeningitis. See Pachymeningitis.
Hallucinations, definition of, 533

in delirium tremens, 559
in melancholia, 563
in paranoia, 582
sources of, 534

Hatters, mortality of, 26

Hay bacillus, 16

Headache, 654
classification of, 654

nervous, 656

organic, 654

sympathetic, 656

toxaemic, 655
Headache in acromegaly, 864

in brain syphilis, 727
in brain tumors, 718
in cerebro-spiual fever, 171

in influenza, 187-189
in relapsing fever, 155
in scarlatina, 224
in simple meningitis, 674
in small-pox, 267
in tuberculous meningitis, 671
in typhoid fever, 79
in typhus fever, 138

Health boards, duties of, 44

Heart, dilatation of, in typhoid fever, 93

disease, influence of influenza on, 192
influence of, in typhoid fever, 112

valvular, in locomotor ataxia, 784
in typhoid fever, 93

murmur in St. Vitus's dance, 631
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Heart-muscle, typhoid bacilli in, 56
Heat as a disinfectant, 16

effect of, on poison of scarlatina, 213

exhaustion, 645
influence of, on typhoid bacillus, 57

moist, as a disinfectant, 17

Heating by direct method, 40
direct-indirect method, 39
indirect method, 39

Hebephrenia, 580
Hebetude in typhoid fever, 78

Hemeralopia, 815

Heniiachromatopia, 818
Hemiansesthesia in cerebral haemorrhage,

685
in hemiplegia, 685-708
in hysteria, 601
in lesion of the internal capsule, 721
in spinal tumor, 747

Hemianopia, 818

hemiopic pupillary inaction in, 819

heteronymous, 818

homonymous, 818

nasal, 818

significance of, 818

temporal, 818

Hemiplegia, following cerebral haemor-

rhage, 683
in cerebro-spinal fever, 173
contractures in, 685

crossed, in cerebral haemorrhage, 684
in haemorrhagic pachymeningitis, 670
in hysteria, 599

infantile, 706

aphasia in, 707
contractures in, 707
convulsions in, 707

epilepsy in, 708
*

mental defects in, 708
morbid anatomy of, 706

post-hemiplegic movements in, 708

symptomatology of, 707
and Raynaud's disease, 861

spastica cerebralis, 708

Hemipl^gie flascjue,
708

Hepatitis in typhoid fever, 92

Hereditary chorea, 637
definition of, 637

etiology of, 637

pathology of, 637

symptomatology of, 637
treatment of, 638

immunity from disease, 13

tendency to disease, 8

Heredity in etiology of acromegaly, 863
of angio-neurotic oedema, 862
of cerebral haemorrhage, 679
of epilepsy, 612
of Friedreich's ataxia, 795
of hysteria, 593
of idiopathic muscular atrophy,

852
of leprosy, 369
of muscular atrophy, 854
of peroneal type of muscular atro-

phy, 866

Heredity in etiology of progressive muscu-
lar atrophy, 799

of scrofula, 336
of Thomsen's disease, 856

Herpes in cerebro-spinal fever, 174
in dengue, 198
in ephemeral fever, 47, 48
in paralysis of facial nerve, 830

of fifth nerve, 825
labialis in malarial fever, 414

in typhoid fever, 72
zoster in intercostal neuralgia, 845

in localized neuritis, 806
in chronic periencephalitis, 565

Hiccough, 841
in cholera, 442
in relapsing fever, 157, 161 ^^

treatment of, 841
in typhoid fever, 81

'— in typhus fever, 143

Hippus, 824

Hog cholera, cause of, 12

Hospitals for contagious diseases, 21

Hot air as a disinfectant, 17

House sewerage, 35

Hucksters, mortality of, 28
Human lymph, objections to use of, in vac-

cination, 294

Huntingdon's chorea. See Hereditary
Chorea.

Hutchinson's teeth, 364

Hyaline degeneration of muscle-fibres, 850

Hydatid of brain, 718

Hydrargyrum. See Mercury.
Hydrocephalic cry in tuberculous menin-

gitis, 672

Hydrocephalus, chronic, 723

acquired, 724

infantile, 723
morbid anatomy of, 723

symptomatology of, 725
treatment of, 725

Hydrocephalus following cerebro-spinal

fever, 167

ex vacuo, 723

internal, in chronic periencephalitis,
551

Hydrocephalus, diagnosis of, from rachitis,
724

Hydrochloric acid as a disinfectant, 20

Hydrocyanic acid in milk-sickness, 206
in typhoid fever, 128

Hydrogen peroxide in diphtheria, 393

Hydro-pericardium in scarlatina, 219

Hydrophobiii, 485
Centanni's method in, 497

definition of, 485

diagnosis of, 494
in the dog, 489

etiology of, 485
morbid anatomy of, 491
Pasteur's method in, 497

period of incubation in, 489

prognosis of, 495

prophylaxis of, 495

symptomatology of, 492
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Hydrophobia, synonyms of, 485
treatment of, 496

Hydrophobia, diagnosis of, from lyssopho-
bia, 495

from tetanus, 468, 494

Hydrophobia in tlie dog, 486

Hydrops. See (Edema.

Hydrotherapy. See Baths.

Hydrothorax in scarlatina, 219

Hygiene, 1

in diphtheria, 388
in scrofula, 342
in syphilis, 360
in typhus fever, 147

Hyoscine in delirium tremens, 560
in erysipelas, 403
in melancholia, 567
in acute periencephalitis, 550
in typhoid fever, 128
in typhus fever, 149

Hyperacusis, 833
in hysteria, 600

Hypereesthesia in cerebro-spinal fever, 172
in hysteria, 599
in relapsing fever, 155
of retina, 815
in typhoid fever, 81

in typhus fever, 140

Hyperbulia, 530

Hyperpyrexia in cerebro-spinal fever, 175
in cholera, 443
in dengue, 198
in diphtheria, 381
in ephemeral fever, 48
in epilepsy, 614
in erysipelas, 400
in hysteria, 602
in influenza, 188
in intermittent fever, 414
in measles, 241
in relapsing fever, 160
in rubella, 258
in scarlatina, 215
in small-pox, 266
in tetanus, 467
in thermic fever, 646
in acute miliary tuberculosis, 333
in tuberculous meningitis, 672
in typhoid fever, 74-76, 118
in typho-malarial fever, 432
in typhus fever, 140, 144
as cause of degeneration of muscles, 64
treatment of, 118

Hypnotism in hysteria, 608

Hypochondria in Thoinsen's disease, 857

Hypochondriacal delusions. See Delusions.

Hypodermoclysis in cholera, 448

Hypoglossal nerve, paralysis of, 839

Hypomania, 569

Hypophosphitea in scrofula, 343

Hypostatic congestion of lungs in typhoid
fever, 66

Hysteria, 592

age, heredity, race, and sex in etiology
of, 593

amblyopia in, 601

Hysteria, anaesthesia in, 600
anorexia in, 602

beast-mimicry in, 595

catalepsy in, 598
catheterization in, 609
convulsions in, 596
definition of, 592

diagnosis of, 603
disturbances of consciousness and mo-

tion in, 595
of sensation in, 599

dyspnoea in, 602

etiology of, 592
in etiology of local syncope, 859
faecal vomiting in, 603

hemiplegia in, 599

hypersestbesia in, 599

hypnotism in, 608
ischaemia in, 600

joint affections in, 603
mental symptoms in, 594

metallo-therapy in, note, 601

monoplegia in, 599
muscular atrophy in, 852

opisthotonos in, 596

paralysis in, 599

paraplegia in, 599

pathology of, 605

photophobia in, 600

prognosis of, 605

pseudo-angina pectoris in, 601
relation of, to paramyoclonus multi-

plex, 858

respiration in, 602
rest-treatment in, 606

sweating in, 602

symptomatology of, 593

temperature in, 602
trance in, 598
treatment of, 606
urinarv function in, 602

Hysteria, diagnosis of, from cerebro-spinal
fever, 179
from epilepsy, 619

Hysterical breast, 604

contractures, diagnosis of, from spinal
contractures, 792

dyspnoea, 602

insanity, 558

joints, peculiarities of, 603

diagnosis of, from arthritis, 603

paralyses, peculiarities of, 603

somnolence, 598

ICE
in thermic fever, 648

typhoid bacilli in, 57

Ice-cap in erysipelas, 403
in meningitis, 676

Ichthyol in typhoid fever, 132

Icterus. See Jaundice.

Idiocy in infantile hemiplegia, 708
and idiopathic muscular atrophy, 855

Idiopathic muscular atrophies, diagnosis
of, from spinal atrophies, 855

Idiopathic muscular atrophy, 851

diagnosis of, 855
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Idiopathic muscular atrophy, morbid p,nat-

omy of, 865

prognosis of, 856
treatment of, 856

Idiopathic pyaemia, 326

Ileum, changes in, in typhoid fever, 65

Ilium, periostitis of, following typhoid
fever, 90

Illusions, definition of, 534

Immunity, 13

during epidemics, 13
transmitted by heredity, 8
from diphtheria, 375, 378
from scarlatina, 210
from tetanus, 470
from yellow fever, 453

Immunity conferred by measles, 235

by mumps, 307

by rubella, 259

by scarlatina. 221

by small-pox, 263

by vaccination, 289

Imperative act, 539

conception, 539

Incoherence, varieties of, 533
Incontinence of faeces in typhoid fever, 113

of urine in cerebro-spinal fever 169,
176

in typhoid fever, 89

Indigestion as a cause of fever, 47
Infantile type of muscular atrophy, 854
Infantile paralysis. See Poliomyelitis,

Acute.

Infants, fatality of small-pox in, 280

typhoid fever in, 103
Infection through clothing, 25

Influenza, 184
cause of, 12, 185

complications of, 189
definition of, 184

diagnosis of, 192

etiology of, 184

history of, 184
morbid anatomy of, 187

mortality of, 193
nature of, 184

prognosis of, 193

sequelae of, 189

symptomatology of, 187

synonyms of, 184
treatment of, 194

Influenza, diagnosis of, from cerebro-spinal
fever, 178, 193

from dengue, 199
from typhoid fever, 108, 193

Influenza with typhoid fever, 97
Initial eruptions in small-pox, 267

Injections, subcutaneous, of salines in

cholera, 448

protective, in tetanus, 470

Injuries, remote effects of, 642

Innkeepers, mortality of, 26
Inoculation experiments in influenza, 185

in scarlatina, 213

against small-pox, 291
in typhoid fever, 57

Inoculation experiments in varicella, 299

Inoculations, protective, in hydrophobia,
497

Insanity, classification of, 546
definition of, 543

post-typhoidal, 90

See, also. Alcoholic, Circular, Complica-
ting, Confusional, Constitutional,

Doubting, Functional, Gouty, Hys-
terical, Moral, Neuropathic, Organic,

Periodical, Pure, Reasoning, and Tox-
cemic Insanity.

Insects as conveyers of anthrax, 480
Insolation. See Thermic Fever.

Insomnia, simple, 660
treatment of, 660

Insomnia in brain syphilis, 728
in delirium tremens, 559
in influenza, 188

— following influenza, 192
in mania, 568
in melancholia, 564
in acute periencephalitis, 649
in trichinosis, 507
in typhoid fever, 79, 127
treatment of, 660

Inspiration, contraction of typhoid fever

by, 54, 57, 58

Insula, tumors of, 721
Insular sclerosis, 711

diagnosis of, 712

etiology of, 711
morbid anatomy of, 711

prognosis of, 713

symptomatology of, 712
treatment of, 713

Insular sclerosis, diagnosis of, from Fried-
reich's ataxia, 713

Intellectual aurae in epilepsy, 615
Intellectual functions, general considera-

tions on, 532
Intention tremors, 626
Intermittent fever. See Malarial Fevers.

Intermittent form of cerebro-spinal fever,
170

Internal capsule, lesions of, 700
tracts in, 697
tumors of, 721

Internal carotid artery, occlusion of, 691
Interstitial keratitis in hereditary syphilis,

366
Intestinal crises in locomotor ataxia, 779
Intestinal gangrene in typhoid fever, 92
Intestinal glands in typhoid fever, 61

typhoid bacilli in, 56
Intestinal haemorrhage. See Enterorrhagia.
Intestine, perforation of, in tvphoid fever,

92
'

Intestines, changes in, in cholera, 439
in typhoid fever, 61

in yellow fever, 455
Intravenous injections in typhoid fever, 131

Intubation in diphtheria, 393
Iodide eruptions, 359
Iodide of iron in scrofula, 343

of potassium in leprosy, 372



888 INDEX.

Iodide of potassium in syphilis, 358
in brain syphilis, 733
in hereditary syphilis, 367
in whooping cough, 321

Iodide test in syphilis, 355
Iodine in typhoid fever, 125, 127, 133

lodism, symptoms of, 359
Iodoform in typhoid fever, 125, 127, 129,

132

Ipecacuanha in delirium tremens, 560
in measles, 252
in whooping cough, 321

Irido-choroiditis in cerebro-spinal fever,
173

Iridoplegia, 821

accommodative, 821
loss of skin reflex in, 821

reflex, 782, 821
Iron after cerebro-spinal fever, 183

in confusional insanity, 574
in neuralgia of fifth nerve, 827
in Raynaud's disease, 862
after typhoid fever, 1 33
after typhus fever, 149

Ischsemia in hysteria, 600

Isolation, 21

in diphtheria, 388
in leprosy, 21, 372
in measles, 251

in relapsing fever, 160
in scarlatina, 225
in small-pox, 280
in typhus fever, 147

*^ in yellow fever, 459

JACKSONIAN
epilepsy, 620, 699, 719

Jaundice in bilious intermittent fever,
426

in cerebro-spinal fever, 176
in dengue, 199
in influenza, 190
in relapsing fever, 155, 161

in remittent malarial fever, 424
in typhoid fever, 92, 99
in typhus fever, 145
in yellow fever, 456

Jaw reflex in spastic bulbar paralysis, 795
Jaw sarcoma in cattle, 474
Joint affections, peculiarities of hj'sterical,

603

Joints, ankylosis of, in sclerodactyle, 865
fixation of, in scleroderma, 866
lesions of, in hereditary syphilis, 364.

See, also, Arthritis,

Jumpers. See Automatic Chorea.

Jurisprudence, sanitary, 43
Juvenile form of muscular atrophy, 864

KATATONIA,
note on, 565

Keloid of Addison. See Scleroderma.

Keratitis in scarlatina, 223
in small-pox, 277

interstititial, in hereditary syphilis, 364
Kerato-maiacia in scarlatina, 223

Kidneys, amyloid change in, in acquired
syphilis, 352

Kidneys, changes in, in cerebro-spinal fever,
166

in cholera, 439
in relapsing fever, 154
in typhoid fever, 66
in typhus fever, 137
in yellow fever, 454
infarcts of, in relapsing fever, 154

in typhoid fever, 66
tubercles in, in acute miliary tubercu-

losis, 332
Klebs-Loefller bacillus, 273

Kleptomania, 585
Knee-clonus in antero-lateral sclerosis, 791

Knee-jerk, 525
in antero-lateral sclerosis, 791
in cerebral haemorrhage, 685
in diphtheritic paralysis, 384
in epilepsy, 615
in Friedreich's ataxia, 797
in locomotor ataxia, 780
in spinal apoplexy, 746
in spinal neurasthenia, 644
in trichinosis, 506
in tuberculous meningitis, 108
in typhoid fever, 82, 108

Koch's tuberculin, action of, in tuber-

culosis, 330

Kyphosis in acromegaly, 863

LABORERS,
mortality of, 26

Lactophosphates in scrofula, 343
La grippe. See Influenza.

Landouzy-Dejerine type of anterior polio-

myelitis, 852
of progressive myopathic atrophy,

852

Landry's paralysis. See Acute Ascending
Parali/sis,

Lanolin for inunction in scarlatina, 226

Laparotomy in typhoid fever, 131

Lardaceous degeneration. See Amyloid.
Laryngeal crises in locomotor ataxia, 779

Laryngeal diphtheria, 382

Laryngismus in measles, 244

Laryngitis in typhoid fever, 95

Laryngo-typhoia, 99

Larynx, adductor paralysis of, 836
ansesthesia of, 836
bilateral abductor i)aralysis of, 836

diphtheritic inflammation of, in typhoid
fever, 66

hypersesthesia of, 836
oedema of, in angio-neurotic oedema, 862

in erysipelas, 400
in typhoid fever, 95

unilateral abductor paralysis of, 836
Latah. See Automatic Chorea.

Latent malarial fever, 417
form of typhoid fever, 101

' Lateral sclerosis. See Antero-lateral SeU^
rosis.

Lawyers, mortality of, 26

: Laxatives in St. Vitus's dance, 632
Lead acetate in typhoid fever, 129, 131

I paralysis, 852
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Lead-water and laudanum in erysipelas,
402

Lead-workers, mortality of, 26

Leiter's tubes, 118

Lemon-juice in typhoid fever, 116

Leontiasis, 370

Lepers, isolation of, 21, 372

Leprosy, 369
anaesthetic or nerve, 371
bacillus of, 370
cause of, 11, 370
causes of death in, 372

contagiousness of, 370
definition of, 369

diagnosis of, 371

etiology of, 369

history and distribution of, 369
morbid anatomy of, 370

prognosis of, 372

prophylaxis of, 372

symptomatology of, 370
treatment of, 372

tubercular, 370

Leprous neuritis, 852

Leptomeningitis, acute spinal, 741

chronic, 676

following scarlatina, 218

Leptomeningitis infantum, 675
morbid anatomy of, 675

symptomatology of, 676
Leucoderma in scleroderma, 865

Leyden-Mobius type of progressive myo-
pathic atrophy, 852

Life, expectation of, 6

Lightning pains in locomotor ataxia, 778
Lime-water in diphtheria, 392
Linea albicantes in typhoid fever, 90

Liquor-dealers, mortality of, 26

Liver, abscess of, in typhoid fever, 65, 92,
93

actinomycosis of, 477

amyloid change in, in acquired syphilis,
352

changes in, in hereditary syphilis, 363,
365

in typhoid fever, 92
in yellow fever, 454

embolism of, in typhoid fever, 65

enlargement of, in relapsing fever, 154
in typhus fever, 139, 141

tubercles in, in acute miliary tubercu-

losis, 331

Local asphyxia, 859
Local chorea, 526
Local syncope, 859

Locality in etiology of malarial fevers, 410
of yellow fever, 453

Localization, cerebral, 696
in cerebral tumor, 720

spinal, 739

Lockjaw. See Tetanus.

Locomotor ataxia, 776

Argyll-Robertson pupil in, 782

complications of, 784
crises in, 778
definition of, 776

Locomotor ataxia, diagnosis of, 784

etiology of, 777

gait in, 780

pathology of, 776

perforating ulcer in, 783

sensory disturbances in, 778

symptomatology of, 778

synonyms of, 776
termination of, 784
treatment of, 786

trophic changes in, 782
valvular heart disease in, 784

Locomotor ataxia, diagnosis of, from abasia-

astasia, 784
from multiple peripheral neur-

itis, 785, 811

Long thoracic nerve, affections of, 843
Lues venerea. See Syphilis.
Lumbar nerves, affections of, 846

JLungs, abscesses of, in typhoid fever, 66, 95

actinomycosis of, 476

changes in, in typhus fever, 137

collapse of, in typhoid fever, 95

congestion of, in cerebral haemorrhage,
683

in typhoid fever, 103, 132
in typhus fever, 144

embolism of, in typhoid fever, 110

gangrene of, following influenza, 190
in relapsing fever, 157
in scarlatina, 224
in typhoid fever, 95
in typhus fever, 144

fummata
of, in hereditary syphilis, 365

ypostatic congestion of, in typhoid
fever, 66, 95

infarcts of, in relapsing fever, 153
in typhoid fever, 66, 95

influenza-bacillus in, 185, 187
oedema of, in cerebro-spinal fever, 166

in influenza, 189
in scarlatina, 224
in typhoid fever, 66, 95

splenization of, in typhoid fever, 66
tubercles in, in acute miliary tuberculo-

sis, 331

Lymphatic glands, enlargement of, in scrof-

ula, 338
inflammation of, in anthrax, 481

in scrofula, 339
involvement of, in acute ascend-

ing paralysis, 749, 750
in diphtheria, 380
in rubella, 258
in syphilis, 349
in hereditary syphilis, 366

^

•
in typhoid fever, 61, 63

tubercles in, in acute miliary tuber-

culosis, 331

Lymph-vaccine, 292

Lyssa. See Hifdrophobia.

Lyssophobia, diagnosis of, from hydropho-
bia, 495

MACHINE-MAKERS, mortality of, 26

Main en griffe, 801
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Malaria, 405
Malarial cachexia, 432

treatment of, 433
Malarial fevers, 406

age, race, and sex in etiology of,

410
altitude and soil in etiology of, 411
in lower animals, 412

anticipating, 406
classification of, 412

climate, locality, and season in eti-

ology of, 410
definition of, 405

duplicated forms of, 406

etiology of, 407
haematozoon of, 407
mode of infection in, 409

micro-organisms in, 407

mortality of, 430

period of incubation in, 413

Plasmodium malarise in, 407

prophylaxis of, 419

quartan, 405

quinine in, 421

quotidian, 405
relation of, to phthisis, 412

retarding, 406

synomyms of, 405
# tertian, 405

types of, 405
intermittent malarial fever, 412

diagnosis of, 418

exceptional cases of, 417
morbid anatomy of, 412

paroxysm of. 413

period of incubation in, 413

prognosis of, 419

symptomatology of, 413
terminations of, 418
treatment of, 420

pernicious intermittent malarial fever,
425

algid type of, 427
asthenic type of, 427
bilious type of, 426
comatose type of, 428

complications of, 428

diagnosis of, 428
hsematuric type of, 427

sequeljB of, 428

symptomatology of, 426

synonyms of, 425
treatment of, 430

types of, 426

pernicious remittent malarial fever, 431
remittent malarial fever, 423

complications of, 425 *

diagnosis of, 425
duration of, 425
morbid anatomy of, 423

prognosis of, 425

symptomatology of, 424
treatment of, 425

typho-nuilarial fever, etiology of, 431

symptomatology of, 431
treatment of, 432

Malarial fevers, diagnosis of, from cerebro-

spinal fever, 179
from cholera, 429
from ephemeral fever, 49
from meningitis, 429
from miliary fever, 203
from pneumonia, 419
from pyaemia, 328, 419, 429
from acute miliary tuberculosis,

334
from typhoid fever, 107, 429
from ulcerative endocarditis, 429
from yellow fever, 429, 458

Malarial typhoid, 97
Mai de montagne, 610

Malignant cerebro-spinal fever, 169

scarlatina, 220

typhoid fever, 102

typhus fever, 144

Malignant oedema, cause of, 12

Malignant pustule. See Anthrax.

Mallein, 513
action of, 517

Mammary glands in hysteria, 604

Mania, acute, 567
definition of, 567

symptomatology of, 567

Mania, chronic, 569

symptomatology of, 569
Mania in epilepsy, 617

following induenza, 192
Mania a potu. See Delirium Tremens.
Maniacal epileptic automatism, 617
Marantic thrombi, 694
Marie's disease. See Acromegaly.

Marriage, question of, in epilepsy, 624
in svphilis, 8, 367

Marrow of bones in hereditary syphilis,
364

tubercles in, in acut€ miliary
tuberculosis, 332

Masked malarial fever, 417

Massage in idiopathic muscular atrophy,
856

in neurasthenia, 592
in acute poliomyelitis, 770

Mastication, spasm of the muscles of, 826

Mastodynia, 845

Matchmakers, diseases of, 26

Maxima of temperature in typhoid fever,

76

Measles, 230
associated diseases in, 235

complications and sequela of, 243

definition of, 230

diagnosis of, 249

etiologv of, 232

history of, 230
morbid anatomy of, 250

mortality of, 251

prognosis of, 251

prophylaxis of, 251

relations of, to tuberculosis, 249

symptomatology of, 237

synonyms of, 230

treatment of. 251
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MeasleSjdiagnosis of, from miliary fever, 202
from rubella, 259
from scarlatina, 221
from small-pox, 278
from syphilis, 355
from typhus fever, 147, 250

Meat, inspection of, 22
for trichinae, 501

Median nerve, affections of, 844

paralysis of, 844
Medical experts, function of, in railway

cases, 644

Medulla, tumors of, 721
Melaena. See Enterorrhagia.
Melansemia in malarial fever, 423

Melancholia, 562

agitata, 566

attonita, 565
classification of, 565
course of, 566
definition of, 562

periodical, 586

prognosis of, 566

simple forms of, 565

symptomatology of, 562
treatment of, 567

Melanosis in malarial fevers, 423
Membranous croup, relation of, to diph-

theria, 386

diagnosis of, from diphtheria, 386

Memory and consciousness, correlated dis-

orders of, 664
Meniere's disease, 611

M6ningite foudroyante, 169

Meningitis, simple, 673

diagnosis of, 675

etiology of, 673
morbid anatomy of, 674

symptomatology of, 674
treatment of, 676

Meningitis in cerebro-spinal fever, 170
in erysipelas, 400
in scarlatina, 218, 223
in typhoid fever, 90
in typhus fever, 145

Meningitis, diagnosis of, from cerebro-spinal
fever, 179

from malarial fever, 429
from small-pox, 278
from tetanus, 468

Meningitis, acute spinal, 741

symptomatology of, 742
treatment of, 742

Meningitis, chronic spinal, 743
treatment of, 743

Meningitis siderans, 169

Meningitis, tuberculous. See Tuberculous

Meningitis and Leptomeningitis.
Menstrual blood, spirillum of relapsing

fever in, 151
Menstruation in typhoid fever, 97

in acromegaly, 863
Mental causes of diseases, 8
Mental changes in Thomsen's disease, 857
Mental diseases, general consideration3,on,

629

Mental powers, exaltation of the, 532, 666
failure of the, 532, 666

Mental symptoms in brain syphilis, 729
in multiple alcoholic neuritis, 808

Menthol in typhoid fever, 127
Mercurial inunctions, method of applying,

733

Mercurialisra, symptoms of, 358

Mercury in anthrax, 483
in brain syphilis, 732
in cerebro-spinal fever, 182
in diphtheria, 392, 395
in locomotor ataxia, 786
in chronic myelitis, 760
in chronic periencephalitis, 556
in acute poliomyelitis, 769
in small-pox, 282
in syphilis, 356
in hereditary syphilis, 367

r- in typhoid fever, 127

Merismopedia gonorrhoeae, 11

Mesenteric glands, involvement of, in ty-

phoid fever, 63
Metallic subacute poliomyelitis, 772
Metallo-therapy in hysteria, note on, 601
Metastasis in actinomycosis, 476

in mumps, 308
Metastatic abscesses in pyaemia, 327

carbuncles in anthrax, 481
Metastatic parotitis, 309

symptomatology of, 310
Meteorism in hysteria, 602

in locomotor ataxia, 779
in typhoid fever, 83
in typhus fever, 141

Metschnikoff, vibrio of, 12

Micrococci. See Micro-organisms.
Micro-organisms, diseases due to, 9

in actinomycosis, 475
in acute ascending paralysis, 750
in anthrax, 478
in cerebro-spinal fever, 165
in cholera stools, 441
in dengue, 197
in diphtheria, 373
in erysipelas, 397, 398
in foot-and-mouth disease, 520
in malarial fevers, 407
in measles, 236
in metastatic parotitis, 309
in mumps, 305
in pyaemia, 326
in relapsing fever, 150
in rubella, 255
in scarlatina, 213
in septicaemia, 324, 325
in small-pox, 264
in typhoid fever, 55
in varicella, 299
in water, 30
in yellow fever, 451

Middle cerebral artery, occlusion of, 691
Miescherian sac, 501

Migraine, 656

diagnosis of, 659

ophthalmic type of, 658
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Migraine, symptomatology of, 656
treatment of, 659

Miliary fever, 201
definition of, 201

diagnosis of, 202

etiology of, 201

history of, 201

morbid anatomy of, 202

prognosis of, 203

symptomatology of, 202

synonyms of, 201
treatment of, 203

Miliary fever, diagnosis of, from malarial

fever, 203
from measles, 202
from rheumatic fever, 202

Miliary tuberculosis, acute. See Tubercu-

losis, Acute Miliary.
Milk as convever of infection in diphtheria,

22,* 376
in scarlatina, 22, 211
in tuberculosis, 22
in typhoid fever, 22, 59, 113

and disease, 22
as food, 22

sterilization of, 23
Milk in measles, 251

in relapsing fever, 160
in scarlatina, 227
in typhoid fever, 115
in typhus fever, 148

Milk sickness, 204
definition of, 204

diagnosis and relation to other

diseases, 206

etiology of, 204

symptomatology of, 204

synonyms of, 204
treatment of, 206

Millers, mortality of, 26
Milzbrand bacillus, 478

Mind-blindness, 703

Mind-deafness, 704
Mineral poisoning, acute, diagnosis of,

from cholera, 445

Miners, mortality of, 26
Minima of temperature in typhoid fever,

76

Miryachit. See Automatic Chorea.

Mitchell, S. Weir, treatment. See Rest
Treatment.

Monoplegia, definition of, 523
in hysteria, 599
in spinal tumor, 747
in tuberculous meningitis, 673

Moral insanity, 578
Morbid desires, 542

fear, forms of, 639

impulse, 539

sleep, 661
Morbilli. See Afeasles.

Morphine in delirium tremens, 561
in dengue, 200
in erysipelas, 403
in influenza, 195
in locomotor ataxia, 787

Morphine in pernicious intermittent fever.
430

in Raynaud's disease, 862
in relapsing fever, 161
in scarlatina, 229
in sciatica, 849
in St. Vitus's dance, 632
in trichinosis, 511
in typhus fever, 149
in yellow fever, 460

Morphoea. See Scleroderma.

Mortality, calculation of, 4
in various occupations, 25

general, during epidemics of influenza,
192

Mortality of anthrax, 482
of cerebro-spinal fever, 179
of cholera, 446
of diphtheria, 388
of influenza, 193

of malarial fevers, 430
of measles, 251

of rubella, 259
of small-pox, 280
of typhoid fever, 109
of typhus fever, 145
of whooping cough, 319
of yellow fever, 458

Morvan's disease, 775

diagnosis of, from svringomvelia,
775

Motor area, tumors of, 719
Motor centres, 696

destructive lesions of, 698
irritative lesions of, 699

Motor centres and tracts, lesions of, 698

Mottling of surface in cerebro-spinal fever,
174

in typhoid fever, 72
in typhus fever, 138

Mountain fever, 207
Mouth-to-mouth breathing, tuberculous in-

fection by, 329
Mucous form of typhoid fever, 102
Mucous membranes, lesions of, in scrofula,

339
Mucous patches in acquired syphilis, 353

in hereditary syphilis, 363

Mulberry tongue, 217

Multiple neuritis. See Neuritis, Multiple.

Mumps, 304

age and sex in etiology of, 306

complications of, 308

contagiousness of, 305
definition of, 304

diagnosis of, 309

etiology of, 304

immunity conferred by, 307
morbid anatomy of, 306

period of incubation in, 307

symptomatology of, 307
avnonvms of, 304
treatment of, 310

Murmurs, neurotic, in St. Vitus's dance, 631
Muscle callus in stemo-mastoid in infants,

838
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Muscle symptoms in trichinosis, 506

Muscles, diseases of, 850

changes in Thomsen's disease, 857
in typhoid fever, 64

enlargement of, in pseudo-hypertrophic
muscular atrophy, 853

rupture of, in tetanus, 467
Muscular crises in locomotor ataxia, 779
Muscular dystrophies, classification of, 851

Muscular sense, testing of, 528

Musculo-spiral paralysis, 843

Myelitis, acute, 752
definition of, 752

diagnosis of, 756

etiology of, 752

explosive, 755

foudroyant or central, 755

pathology of, 752

prognosis of, 755

symptomatology of, 753
treatment of, 756

trophic changes in, 755

Myelitis, acute, diagnosis of, from acute as-

cending paralysis, 756
from multiple peripheral neu-

ritis, 756

Myelitis, chronic, 758
definition of, 758

diagnosis of, 760

etiology of, 758

pathology of, 759

prognosis of, 760

symptomatology of, 759
treatment of, 760

Myelitis, subacute, 755

Myocarditis in typhoid fever, 65, 93

Myositis, 850
acute purulent, following typhoid

fever, 850

Myositis ossificans progressiva, 851

Myotomy in torticollis, 839

Myotonia congenita. See Thomsen's Dis-

ease.

Myotonic reaction in Thomsen's disease,
857

Myxoederaa, relation of, to acromegaly, 864

diagnosis of, from acromegaly, 864

NAILS
in acromegaly, 863

in osteo-arthropathie pneumique, 864
in sclerodactyle, 864
in small-pox, 271
in acquired syphilis, 353

Naphthalin in typhoid fever, 125, 127, 130

Narcolepsy, 662
Nasal diphtheria, 382
Necrosis from phosphorus, 26

in acquired syphilis, 352
of tibia following typhoid fever, 90

Negro, small-pox in the, 263

yellow fever in the, 453

Nelavan, symptomatology of, 661

Nephritis in cerebro-spinal fever, 166
in cholera, 441
in diphtheria, 383
in erysipelas, 400

Nephritis in influenza, 194
in measles, 247
in relapsing feveY, 158

in scarlatina, 218
in typhoid fever, 97

in typhus fever, 143
in yellow fever, 456

Nephritis, influence of, upon typhoid fever,
112

Nerve, lesions of anterior crural, 846

of auditory, 833
of circumflex, 843
of external popliteal, 847
of facial, 827
of fifth, 824
of fourth, 821
of glosso-pharyngeal, 834

of hypoglossal, 839
of ilio-inguinal, 846

^ of internal popliteal, 847

of long thoracic, 843

of median, 844
of musculo-spiral, 843

of obturator, 846
of olfactory, 813
of optic, 813
of phrenic, 840
of pneumogastric, 835
of sciatic, 846
of sixth, 821
of spinal accessory, 837
of third, 819
of ulnar, 844

Nerve-root symptoms, 747

Nerve-stretching in locomotor ataxia, 789
in sciatica, 849
in torticollis, 839

Nerves, degeneration of, in locomotor

ataxia, 777
in typhoid fever, 67

Nerves, diseases of, 805
of cranial, 813
of spinal, 840

Nervous diseases, general symptomatology
of, 523

Nervous form of influenza, 189
of typhoid fever, 98

Nervous symptoms in small-pox, 267
in acute miliary tuberculosis, 333
in typhoid fever, 78
in yellow fever, 455

Neuralgia of nerves of feet, 847

following influenza, 192

intercostal, 845

lumbar, 846

occipito-cervical, 840

periodical, in malarial fever, 417

trifacial, 826

following typhoid fever, 91

Neurasthenia, 587
definition of, 587

electricity in, 591

etiology of, 587

massage in, 592
rest treatment in, 590

symptomatology of, 587
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Neurasthenia, traumatic, 642
treatment of, 589

Neuritis, brachial, 84?

Neuritis, localized, 805

etiology of, 805
morbid anatomy of, 805

symptomatology of, 806

Neuritis, multiple, 806

alcoholic, 808

diagnosis of, 810

endemic, 809

etiology of, 806
morbid anatomy of, 807

post-febrile, 809

prognosis of, 811

symptomatology of, 807
treatment of, 811

Neuritis, multiple, diagnosis of, from loco-

motor ataxia, 785, 811
from acute myelitis, 756
from acute poliomyelitis, 768,

810
from syringomyelia, 775

Neuritis in cerebro-spinal fever, 167
in diphtheria, 384
in etiology of facial hemiatrophy, 867

optic, 815
in symmetrical gangrene, 861

in typhoid fever, 91

Neuro-glioma, 717

Neuroma, 812

cellulare, 812

false, 812

plexiform, 812

true, 812

Neuropathic insanities, 547

Neuropathic insanity, 575

prognosis and treatment of, 679

Neuroses, occupation, 651

traumatic, 642
treatment of, 642

Neurotomy in torticollis, 839

Night in etiology of malarial fever, 411
of yellow fever, 453

Night-blindness, 815

Night-palsy, 663

Night-terrors in children, 664
Nitrate of silver in ephemeral fever, 60

in small-pox, 282
in typhoid fever, 125, 128, 129

Nitrite of amyl in epilepsy, 628
in hiccough, 841

Nitro-glycerin in neuralgia of fifth nerve,
827

in typhoid fever, 132
Nitro-muriatic acid in typhoid fever, 126

in typhus fever, 149
Nocturnal epilepsy, 616
Noma in measles, 244
Nux vomica in typhoid fever, 125

Nyctalopia, 815

Nystagmus, 824
in cerebro-spinal fever, 178
in chronic hydrocephalus, 724
'an coal-miners, 824
in Friedreich's ataxia, 798

Nystagmus in insular sclerosis, 712
in trichinosis, 506
in tumors of the corpora quadrigemina,

721

Nvstagmus, ataxic, in Friedreich's ataxia,
798

static, in Friedreich's ataxia, 798

OBERMEIER,
spirillum of, 151

Obesity following typhoid fever, 90
Obturator nerve, affections of, 846

Occipital lobe, tumors of, 720

Occipito-cervical neuralgia, 840
Occlusive meningitis. See Leptomeningxti».

Occupation neuroses, 651

etiology of, 651

pathology of, 651

prognosis of, 653

symptomatology of, 651
treatment of, 653

Occupations, mortality of the various, 25
Ocular complications in small-pox, 277
Ocular paralyses in diphtheria, 384
Ocular symptoms in ataxic paraplegia, 794

in brain syphilis, 727, 729
in Friedreich's ataxia, 798
in insular sclerosis, 712
in locomotor ataxia, 781
in meningitis, 674
in migraine, 658
in chronic

periencephalitis,
558

in tuberculous meningitis, 672
in t}'phoid fever, 80

Odor of patient in typhoid fever, 72
of stools in typhoid fever, 84

CEdema in angio-neurotic oedema, 862
in anthrax, 481
in erysipelas, 399
in local asphyxia, 859
in multiple endemic neuritis, 809
in scarlatina, 219
in small-pox, 280
in trichinosis, 505

CEdema of the brain, 678
in

cerebro-spinal fever, 167
in typhoid lever, 66

CEMema of the larynx iu angio-neurotic
oedema, 862

in erysipelas, 400
in scarlatina, 224
in typhoid fever, 66, 95

(Edema of the lun^ in influenza, 189

in paralysis of the diaphragm, 841

in scarlatina, 224
in typhoid fever, 96, 132

CEsophagismus in hysteria, 602

CEsophagitis in typhoid fever, 91

Oleo-margarine, 23
Oleum morrhuse. See Ood-Hver Oil.

Olfaction, tests of, 813

Olfactory aurae in epilepsy, 615

Olfactory nerve, affections of, 818

Omentum, tubercles in, in acute miliary tu-

berculosis, 331

Ophthalmoplegia, '823

externa, 823
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Ophthalmoplegia interna, 823

progressiva in progressive muscular

atrophy, 803

Opisthotonos in cerebro-spinal fever, 172
in hysteria, 596
in leptomeningitis infantum, 676
in meningitis, 674
iu scarlatina, 224
in tetanus, 467

Opium in cerebro-spinal fever, 182
in influenza, 195
in measles, 252
in melancholia, 567
in migraine, 659
in relapsing fever, 161
in tetanus, 470
in typhoid fever, 125, 127, 128, 129,

130, 131
in typhus fever, 149
in whooping cough, 320

Opium-poisoning, diagnosis of, from cere-

bral haemorrhage, 686

Optic atrophy in acromegaly, 864
in brain tumor, 719
in locomotor ataxia, 782

primary, 816

secondary, 816

Optic chiasma, affections of, 818

nerve, affections of, 815

tract, affections of, 818

Optic neuritis, 815
in brain abscess, 715
in brain tumor, 719
in cerebro-spinal fever, 173
in tuberculous meningitis, 673

Optic thalamus, tumors of, 721
Orchitis in mumps, 308

in typhoid fever, 66, 97

Organic epilepsy. See Epilepsy.

Organic insanities, 548
Oriental plague, cause of, 12
Orthotonos in cerebro-spinal fever, 168

in tetanus, 467

Ossifying myositis, 851
Osteitis deformans, diagnosis of, from acro-

megaly, 864

Osteo-arthropathie pneumique, 864

Osteo-myelitis in hereditary syphilis, 364
Otitis media in cerebro-spinal fever, 174

in diphtheria, 382
in measles, 248
in relapsing fever, 158
in scarlatina, 217

Otorrhoea in typhoid fever, 91
Oxalic acid as a germicide, 20

Oxygen in typhoid fever, 132
Ozaena in

accjuired syphilis, 352
in hereditary syphilis, 363

PACHYMENINGITIS,
cervical, diag-

nosis of, from syringomyelia, 775

externa, 669

symptomatology of, 669

hfemorrhagica, 669
morbid anatomy and pathology

of, 669

Pachymeningitis haemorrhagica, symptom-
atology of, 670

interna, 669
acute spinal, 741

Paget's disease. See Osteitis Deformans.
Pain in anthrax, 481

ih bilious intermittent fever, 426
in brain syphilis, 728
in brain tumors, 718
in diphtheria, 381
in erysipelas, 398
in influenza, 187

in localized neuritis, 806
in locomotor ataxia, 778
in multiple neuritis, 807
in mumps, 307
in acute myelitis, 754 *

in myositis, 850
in nerve syphilis, 736

— in sciatica, 848
in small-pox, 267
in acute spinal meningitis, 742
in spinal tumors, 748
in symmetrical gangrene, 860
in tetanus, 467
in tertiary syphilis, 353
in trichinosis, 506, 607
in typhoid fever, 81
in typhus fever, 140

Pain crises in locomotor ataxia, 778

Painters, mortality of, 26

Palate, paralysis of, in diphtheria, 384
in facial paralysis, 830

syphilitic scars of, 355
Palmar reflex, 525

Palpitation of the heart in cerebro-spinal
fever, 175

in hysteria, 601
in typhoid fever, 85

Paludism. See Malarial Fevers.

Pancreas, changes in, in hereditary syphilis,
364

Pancreatin in diphtheria, 392

Panophthalmitis in scarlatina, 223
in small-pox, 277

Papayotin in diphtheria, 392

Paper-makers, mortality of, 26

Papillitis, 815
Paradoxical contractions, definition of, 525
Parsesthesia in antero-lateral sclerosis, 791

in hysteria, 599
in locomotor ataxia, 780
in neuritis, 806, 807, 808
in syringomyelia, 773
in trichinosis, 606

Parageusis, 835

Paralyses in acute miliary tuberculosis, 333
in tuberculosis meningitis, 673

Paralysis of abductors, 836
of adduction, 836
in acute ascending paralysis, 749

atrophic, 772
of brachial plexus, 841
in brain syphilis, 729
in brain tumor, 720
in canine hydrophobia, 487
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Paralysis in cerebral embolism and throm-

bosis, 690
in cerebral htemorrhage, 682
cerebral infantile, 706

treatment of, 710. See, also,

Hemiplegia, Infantile, Diple-

gia, ^)asHc, and Paraplegia,
Infantile Spastic,

in cerebro-spinal fever, 173

citcumflex, 843

crutch, 843
of diaphragm, 840
in diphtheria, peculiarities of, 384

following dislocation of humerus, 841

facial, 827
of fifth nerve, 824
of fourth nerve, 821

in glosso-labial paralysis, 803
of glosso-pharyngeal nerve, 834
of heart in diphtheria, 384
of hypoglossal nerve, 839
in hysteria, 599

peculiarities of, 603

infantile, 761

Landry's, 748
of long thoracic nerve, 843
of median nerve, 844
of motor nerves of eye, 822

diplopia in, 823
erroneous projection in, 823

ophthalmoplegia in, 823

secondary deviation in, 822
strabismus in, 822
treatment of, 824

in multiple neuritis, 807
in multiple alcoholic neuritis, 808

musculo-spiral, 843
in acute myelitis, 754

obstetrical, 842

olfactory, 813
of pneumogastric nerve, 835
in acute poliomyelitis, 764
in subacute poliomyelitis, 771
in progressive muscular atrophy, 800

radial, 843
of recurrent laryngeal nerve, 836

sciatic, 846

serratus, 843
of sixth nerve, 821
of spinal accessory nerve, 837
in syringomyelia, 774
of third nerve, 819
in typhoid fever, 91
of ulnar nerve, 844
of vocal cords, 836

Paralysis agitans, 639

symptomatology of, 639
treatment of, 641

Paralysis, general, definition of, 523

local, definition of, 523

multiple,
definition of, 523

Paramyoclonus multiplex, 857

etiology of, 857

symptomatology of, 857

Paranoia, 579
definition of, 579

Paranoia, delusions in, 581

diagnosis of, 583
of early development, 580

etiology of, 579
hallucinations in, 582
of late development, 581

symptomatology of, 580

Paraphasia, 704

Paraplegia, definition of, 523

Paraplegia in acute ascending paralysis, 749
in antero-lateral sclerosis, 790
in hysteria, 599
in multiple neuritis, 809
in multiple alcoholic neuritis, 808
in acute myelitis, 754
in chronic myelitis, 760
in spinal anaemia, 744
in spinal apoplexy, 746
in spinal tumor, 747
in syringomyelia, 774

Paraplegia, infantile spastic, 710
Parietal lobe, tumors of, 720

Paronychiae in small-pox, 271

Parosmia, etiologv of, 813
Parotid bubo, 309
Parotitis in cerebro-spinal fever, 176

in relapsing fever, 157
in typhoid fever, 66, 91
in typhus fever, 145

Parotitis, metastatic, 309

Paroxysm in hydrophobia, 493
in intermittent fever, 413
in melancholia, 564
in spinal neurasthenia, 643
in whooping cough, 315
in yellow fever, 455

Paroxysmal haemoglobinuria and Ray-
naud's disease, 861

Pasteur's method. See Hydrophobia.
Patellar 'reflex, 525. See, also, Knee-Jerk,

Pemphigus in cerebro-spinal fever, 174
in hereditary syphilis, 363

Pepsin in typhoid fever, 129

Peptonized milk in typhoid fever, 115

Peptonoids in typhoid fever, 128

Peptonuria in acute miliary tuberculosis,
332

Perforating ulcer in anaestheticleprosy, 371

in locomotor ataxia, 783

Perforation of intestine in tvphoid fever,
92

Pericarditis in cerebro-spinal fever, 176

in dengue, 199

in influenza, 190
in scarlatina, 224
in typhoid fever, 93

Perichondritis in hereditary syphilis, 364

Periencephalitis, acute, 648
definition of, 548

diagnosis of. 549

etiology of, 548

pathology of, 548

prognosis of, 550

symptomatology of, 548

synonyms of, 548
treatment of, 550
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Periencephalitis, acute, diagnosis of, from

pneumonia, 549

Periencephalitis, chronic, 550
definition of, 550

diagnosis of, 556

etiology of, 550

pathology of, 551

prognosis of, 556

symptomatology of, 551

synonyms of, 550
treatment of, 556

types of, 552
Period of incubation in tetanus, relation

of, to prognosis, 469
Periodic amnesia, 667
Periodical insanity, 584

definition of, 584

symptomatology of, 585

types of, 584
Periodical melancholia, 586

Periodicity in angio-neurotic oedema, 862
in local asphyxia, 860

Periosteal nodes in acquired syphilis, 352
Periostitis in hereditary syphilis, 364

following typhoid fever, 90

Peripheral neuritis. See Neuritis, Multiple.
Peritoneum, tubercles in, in acute miliary

tuberculosis, 331
Peritonitis in relapsing fever, 153

in scarlatina, 225
in typhoid fever, 93, 130

Permanganate of potassium as germicide,

_20 _

Pernicigus intermittent fever. See Mala-
rial Fevers.

Peroneal type of muscular atrophy, 856
Peroxide of hydrogen as germicide, 20
Personal identity, sense of, 667
Pertussis. See Whooping Cough.
Petechise in cerebro-spinal fever, 174

in measles, 244
in small-pox, 268
in typhoid fever, 72
in typhus fever, 144

Petit mal, 615

Peyer's patches, changes in, in typhoid
fever, 61

in typhus fever, 137
Pfeiffer's bacillus, 185
Phantom tumor, 604

Pharyngitis in typhoid fever, 82, 91

Pharynx, paralysis of muscles of, 836

spasm of muscles of, 836
Phenacetin in cerebro-spinal fever, 183

in dengue, 200
in ephemeral fever, 50
in influenza, 194, 195
in locomotor ataxia, 787
in scarlatina, 228
in small-pox, 282
in typhoid fever, 123, 127

Phlebitis in typhoid fever, 78

Phlegmasia in typhoid fever, 93

Phlegmatic type of scrofula, 340

Phosphates in urine in confusional insan-

ity, 571

Vol. I.—57

Phosphoric acid in typhoid fever, 116, 126
in typhus fever, 149

Phosphorus in confusional insanity, 674

Phosphorus-poisoning, 26

Photophobia in hysteria, 600
in measles, 247

Phrenic nerve, affections of, 840
Phthisis from inhalation of dust, 26

following influenza, 190
relation of, to malarial fever, 412

following typhoid fever, 97

Physicians, mortality of, 26

Physiological test in diagnosis of anthrax,
482

Pia mater, diseases of, 670

Pigmentation of organs in remittent mala-
rial fever, 423

of skin in scleroderma, 866

Pitting in small-pox, prevention of, 282

Pituitary body, enlargement of, in acro-

megaly, 864

Placenta, changes in, in syphilis, 362
Plantar reflex, 624

Plaques jaunes, 690
Plasmodium malarise, 407

. in soil, 29
in water, 30

Pleurisy in cerebro-spinal fever, 176
in influenza, 190

osteo-arthropathie pneumique in puru-
lent, 864

in relapsing fever, 167
in scarlatina, 224
in typhoid fever, 95, 99
in typhus fever, 137

Pleurosthotonos in tetanus, 467
*

Plexiform neuroma, 812

Plumbers, mortality of, 26

Pneumogastric nerve, cardiac branches of,
836

functions and lesions of, 835

gastric and oesophageal branches

of, 837
involvement of, in influenza, 192

laryngeal branches of, 836

pharyngeal branches of, 836

pulmonary branches of, 836
Pneumonia in cerebro-spinal fever, 176

in influenza, 189, 190
in measles, 246
in relapsing fever, 167
in scarlatina, 224
in typhoid fever, 95, 98, 132
in typhus fever, 144

Pneumonia, diagnosis of, from malarial

fever, 419
frohi acute periencephalitis, 549

Pododynia, 847

Polio-encephalitis superior acuta, 824

Poliomyelitis, acute, 761
definition of, 761

diagnosis of, 767

etiology of, 761

pathology of, 762

prognosis of, 768

symptomatology of, 763
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Poliomyelitis, acute, synonyms of, 761
treatment of, 769

Poliomyelitis, acute, diagnosis of, from acute

ascending paralysis, 768
from multiple neuritis, 768, 810

Poliomyelitis, subacute, 771
treatment of, 771

Poliomyelitis, subacute, diagnosis of, from

pseudo-hypertrophic muscular atro-

phy, 855
from subacute metallic polio-

myelitis, 772

Poliomyelitis, subacute metallic, 772

diagnosis of, 772

Polysesthesia in locomotor ataxia, 780

Polymyositis, diagnosis of, from trichinosis,
509

Polyneuritis. See Neuritis, Multiple.

Polyuria in brain syphilis, 729
in cerebro-spinal fever, 176
in hysteria, 602

Pons, lesions of, 701
tumors of, 721

Popliteal nerve, external, atFections of, 847

internal, affections of, 847

Population, calculation of, 4

Porencephalus, 707
Position test, 527
Posterior meningitis. See Leptomeningitis.
Posterior sclerosis. See Locomotor Ataxia.

Post-febrile polyneuritis. See Neuritis,

Multiple.

Post-hemiplegic movements, 708
Post-mortem elevation of temperature in

cholera, 443
in tetanus, 467

Post-mortem movements in cholera, 443

Potassium bromide. See Bromides.

chlorate in diphtheria, 391

citrate in typhoid fever, 124
iodide. See Iodide of Potassium.

Predisposing causes of disease, 7

Prefrontal area, tumors of, 720

Pregnancy and chorea, 633

Prehemiplegic chorea, 682
Pressure sense, testing of the, 528

Priapism in acute myelitis, 754

Primary atrophic form of muscular atrophy,
854

Primary curable dementia. See Confusional

Insanity.

Printers, mortality of, 26

Prison-cells, dimensions of, 39

Progressive muscular atrophy, 799
definition of, 799

diagnosis of, 804

etiology of, 799

pathology of, 799

prognosis of, 804

symptomatology of, 800

synonyms of, 799
treatment of, 804

Progressive myopathic atrophy, 862

Propeptone in urine in measles, 247

Prophylaxis of actinomycosis, 477
of anthrax, 482

Prophylaxis of cerebro-spinal fever, 180
of cholera, 446
of diphtheria, 388
of erysipelas, 402
of foot-and-mouth disease, 522
of glanders, 517
of hydrophobia, 497
of leprosy, 372
of malarial fevers, 419
of measles, 251
of relapsing fever, 160
of scarlatina, 225
of scrofula, 842
of syphilis, 356
of tetanus, 469
of trichinosis, 510
of typhoid fever, 113
of typhus fever, 147
of varicella, 302
of yellow fever, 459

Prosopalgia, 826

Pseudo-angina pectoris in hysteria, 601

Pseudo-diphtheria, 376

Pseudo-hallucinations, 534

Pseudo-hypertrophic muscular atrophy, 853

symptomatology of, 853

Pseudo-hypertrophic muscular atrophy,
diagnosis of, from subacute polio-

myelitis, 855

Pseudo-paralytic rigidity, 710

Psychical ana?sthesia, 563

dysthesia, 563

hyperaesthesia, 563
Ptomaines in diphtheria, 375

in typhoid fever, 58

Ptosis, causes of, 820
forms of, 820

hysterical, 820
in locomotor ataxia, 782

pseudo-, 820

Puerperal scarlatina, 210

Pulmonary form of typhoid fever, 98, 106

gangrene in typhoid fever, 95

haemorrhage in high altitudes, 27

veins, spread of tuberculosis from, 380
Pulse in cerebral haemorrhage, 682

In cerebral tumor, 719
n cerebro-spinal fever, 175

in cholera, 442, 443
n dengue, 198
n

diphtheria, 381, 384
n epilepsy, 614
in hysteria, 601
n intermittent fever, 414
n meningitis, 675
n miliary fever, 202
,n pncumogastric paralysis, 887
in

relapsing fever, 155
n small-pox, 266
n tetanus, 467
n acute miliary tuberculosis, 882
n tuberculous meningitis, 672
n typhoid fever, 87
n typhus fever, 141

in yellow fever, 456, 466

Pupillary inaction, hemiopic, 818
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Pupils in cerebral haemorrhage, 682
in cerebro-spinal' fever, 173
in the epileptic paroxysm, 613
in hysteria, 594
in locomotor ataxia, 782
in chronic periencephalitis, 553
in typhoid fever, 80
in typhus fever, 139

Pupils, unequal, 821
in hysteria, 599

Pure insanities, 562

Purpura in cerebro-spinal fever, 169
in hsematuric intermittent fever, 427
in relapsing fever, 155

variolosa, 274
Pustule maligne. See Anthrax.

Pyaemia, 326
abscesses in, 327
definition of, 326

diagnosis of, 328

idiopathic, 326

micro-organisms in, 326

pathology of, 328

prognosis of, 328

pulmonary, following thrombosis of
cerebral sinuses, 695

symptomatology of, 327
treatment of, 328

Pyaemia, diagnosis of, from malarial fever,

328, 419, 429
from scarlatina, 222
from typhoid fever, 328

Pyaemic rheumatism, 328

Pyelitis in typhoid fever, 66, 97

Pyramidal tract, course of, 697

Pyromania, 585

QUARANTINE,
21

against cholera, 450

against yellow fever, 460

Quarrymen, mortality of, 26

Quartan malarial fever, 405

Quinine in cerebro-spinal fever, 182'
in dengue, 200
in ephemeral fever, 50
in influenza, 194
in malarial fevers, 421, 425, 430, 432
in miliary fever, 203
in mountain fever, 207
in pyaemia, 328
in relapsing fever, 160
in typhoid fever, 123, 127, 132
in typhus fever, 149

Quotidian malarial fever, 405

RABIES.
See Hydrophobia.

Race in etiology of hysteria, 593
of malarial fevers, 410
of yellow fever, 453
of syphilis, 346

Rachitis, diagnosis of, from chronic hydro-
cephalus, 724

from hereditary syphilis, 366
Radial paralysis, 843

Railway spine. See Spinal Neurasthenia.

Rg.le8 in influenza, 188

Rales in typhoid fever, 88
Rashes. See Eruptions.

Ray fungus in etiology of actinomycosis,
473

Raynaud's disease, 859
definition of, 859

pathology of, 861

prognosis of, 861

treatment of, 862
varieties of, 859

Reaction stage in cholera, 444
Reactions of degeneration, 764

in diphtheritic paralysis, 384
in Friedreich's ataxia, 798
in multiple neuritis, 807

alcoholic neuritis, 808
in acute myelitis, 755
in peroneal type of muscular

atrophy, 856
_ in acute poliomyelitis, 764

in progressive muscular atrophy,
802

in spinal muscular atrophy, 855

electrical, in idiopathic muscular

atrophy, 855
in localized neuritis, 806
in Thomsen's disease, 857

Reasoning insanity, 578
Recrudescences in typhoid fever, 78, 104
Rectal crises in locomotor ataxia, 779

Rectum, paralysis of See Sphincters, Pa'

ralysis of.

Red softening of the brain, 689
Reflex chorea, 633

of pregnancy, 633
treatment of, 633

Reflex epilepsy. See Epilepsy.
Reflex iridoplegia, 821

in locomotor ataxia, 782
Reflexes in acute ascending paralysis, 749

in amyotrophic lateral sclerosis, 794
in antero-lateral sclerosis, 791
in ataxic paraplegia, 794
in diphtheritic paralysis, 384
in hemiplegia, 686, 708
in hysterical paraplegia, 599
in idiopathic muscular atrophy, 855
in infantile hemiplegia, 708
in insular sclerosis, 712
in locomotor ataxia, 780
in multiple neuritis, 807
in multiple alcoholic neuritis, 808
in acute myelitis, 754
in chronic myelitis, 760
in acute poliomyelitis, 764
in progressive muscular atrophy, 803
in acute spinal meningitis, 742
in chronic spinal meningitis, 743
in spinal syphilis, 734
in spinal tumor, 747
in Thomsen's disease, 857

Reflexes, 624

deep, 525

superficial, 524
Reinfection in erysipelas, 400

in typhoid fever, 105
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Relapses in cerebro-spinal fever, 177
in cholera, 444
in dengue, 197
in influenza, 186
in malarial fever, 418
in relapsing fever, 156
in scarlatina, 220
in typhoid fever, 103
in typhus fever, 146
in yellow fever, 457

Relapsing fever, 150
cause of, 12, 151

complications of, 157
definition of, 150

diagnosis of, 169

etiology of, 150

history of, 150
morbid anatomy of, 152

prognosis of, 160

sequelae of, 157

symptomatology of, 154

synonyms of, 150
treatment of, 160

Relapsing fever, diagnosis of, from mala-
rial fever, 159

from rheumatic fever, 159
from typhoid fever, 107, 159
from typhus fever, 159
from yellow fever, 458

Remak's contractions, 802
Remittent malarial fever. See Malarial

Fevers.

Renal form of typhoid fever, 99, 102

Respiration in cerebral haemorrhage, 682
in dengue, 198
in the epileptic paroxysm, 614
in glosso-labial paralysis, 804
in hysteria, 602
in small-pox, 266
in acute miliary tuberculosis, 333
in tuberculous meningitis, 672
in typhoid fever, 88
in typhus fever, 142

Rest-cure. See Rest-treatment.

Rest-treatment in hysteria, 606
in melancholia, 567
in neurasthenia, 590

Retention of urine in cerebro-spinal fever,
176

in hysteria, 609
in locomotor ataxia, 788
in acute myelitis, 758
in

typhoid fever, 89, 133

Retina, detacnment of, in cerebro-spinal
fever, 167

functional disturbances of, 816
Retinal hvperajsthesia, 816

Retinitis, 813

albuminuric, 814

leuksemic, 814
.Retraction of the head in cerebro-spinal

fever, 172
in leptomeningitis infantum, 676
in typhoid fever, 98
in typhus fever, 146

RevaccinatioD, 296

Rhagades in hereditary syphilis,
363

Rheumatic fever, diagnosis of, from cere-

bro-spinal fever, 179
from dengue, 199
from miliary fever, 202
from relapsing fever, 159
from acute spinal meningitis, 742
from trichinosis, 509

Rheumatism, pysemic, 328

Rhinitis, syphilitic, 365

Rhinoscleroma, cause of, 12

Rhythmical contraction in paramyoclonus
multiplex, 857

Rice-water stools, 441

Rigidity in cerebro-spinal fever, 168

early, in hemiplegia, 683

late, in hemiplegia, 685
in typhoid fever, 82

Rigor mortis in cholera, 439

Rigors. See Chills.

Risus sardonicus, 466

Romberg's symptom. See Knee-jerk.

Rooms, currents of air in, 40
disinfection of, 19

proper dimensions of, 39

Root-symptoms, 747

Root-zone, posterior, changes in, in locomo-
tor ataxia, 776

Rbthelu. See Rubella.

Rubella, 254

complications and sequelse of, 258

contagiousness of, 255
definition of, 254

diagnosis of, 259

eruption in, 257

etiology of, 255
affection of the glands in, 268

period of incubation in, 256

prognosis of, 259

symptomatology of, 256

synonyms of, 254
treatment of, 260

Rubella, diagnosis of, from measles, 269
from scarlatina, 221, 259
from syphilis, 259

SACRAL
nerves, affections of, 846

Salaam convulsions. See Automaiio

Chorea.

Salicin in
relapsing fever, 161

in typhoid fever, 127

Salicylates in acute ascending paralysis, 761
in dengue, 200
in influenza, 194
in relapsing fever, 161

in multiple neuritis, 811

in scarlatinal rheumatism, 229
in sciatica, 849
in typhoid fever, 127

Salicylic acid in relapsing fever, 161

in typhoid fever, 124
Saline injections, subcutaneous, in cholera,

448
Salines in typhoid fever, 130

in typhus fever, 149

Salivary glands in typhoid fever, 66

1
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Salivation in mercurialism, 358
Salol in cholera, 449

in typhoid fever, 125, 127

Sanitary jurisprudence, 43
Sarcoma of the brain, 717

Scanning speech in insular sclerosis, 712
in chronic periencephalitis, 553

Scapular reflex, 625

Scarlatina, 208
in animals, 213

complications of, 222

contagiousness of, 211
definition of, 208

diagnosis of, 221

diphtheritic patches in, 217

etiology of, 209
isolation after, 21

morbid anatomy of, 225
in the new-born, 210

prognosis of, 224

prophylaxis of, 225
relation of, to diphtheria, 214

symptomatology of, 214

synonyms of, 208
treatment of, 227

vai^eties of, 220

Scarlatina, diagnosis of, from cerebro-spinal
fever 179

from diphtheria, 222, 387
from measles, 221
from septicaemia and pyaemia, 222
from small-pox, 279
from rubella, 221, 259
from typhoid fever, 108

Scarlatinal diphtheritis, 214

nephritis, 218

rheumatism, 218
Scarlet fever. See Scarlatina.

School-rooms, ventilation of, 39
Sciatic nerve, affections of, 846

Sciatica, 848

diagnosis of, 848

symptoms of, 848
treatment of, 849

Sclerema neonatorum, 866

Sclerodactyle, 864

Scleroderma, 865

pathology of, 865

symptomatology of, 865
treatment of, 866

Sclerosis of brain, diffuse, miliary, and tu-

berous, 713
insular. See Insular Sclerosis.

lateral. See Antero-lateral Sclerosis.

posterior. See Locomotor Ataxia.

Scoliosis in syringomyelia, 774
Scrivener's palsy. See Occupation Neuroses.

Scrofula, 336

acquired, 336
bone lesions in, 340

complications and terminations of, 341
course and duration of, 341
definition of, 336

diagnosis of, 342
erethitic type of, 340

etiology of, 336

Scrofula, heredity in etiology of, 336

lymphatic glands in, 338
morbid anatomy of, 338
mucous-membrane lesions in, 339

phlegmatic type of, 340

prognosis of, 342

prophylaxis of, 342
relation of, to tuberculosis, 337
skin lesions in, 340

symptomatology of, 340

synonyms of, 336
treatment of, 342

Scrofula, diagnosis of, from syphilis, 342
Season in etiology ofcerebro-spinal fever, 164

of cholera, 435
of diphtheria, 378
of influenza, 186
of malarial fevers, 410
of measles, 233

""
of milk sickness, 204
of relapsing fever, 151

of typhoid fever, 53
of typhus fever, 135
of yellow fever, 452

Secondary deviation, 822

Secondary fever in small-pox, 272
in typhoid fever, 74

Senile chorea, 634

Sensation, delayed, in locomotor ataxia, 780
disturbances of, in hysteria, 599

painful, loss of, in hysteria, 600 .

and thermic, loss of, in syringo-
myelia, 773

tests for, 527
varieties of, 529

Sense-shock, 663
Sense of taste, disturbances of, 835

Sensory aphasia. See Aphasia, Sensory.

Sensory centres, 699

Septicaemia, 324
definition of, 324

diagnosis of, 325
morbid anatomy of, 325

prognosis of, 326

symptomatology of, 324
treatment of, 326

Septicaemia and pyaemia, diagnosis of, from
malarial fever, 328, 429

from scarlatina, 222
from typhoid fever, 328

Serratus palsy, 843

.Sewage, test for, 30

Sewage-disposal, 33

Sewer-air, bacteria in, 12

Sewer-gas in etiology of diphtheria, 377

Sewers, 35
Sex in etiology of acromegaly, 863

of cerebral haemorrhage, 679
of epilepsy, 612
of glanders, 513
of hysteria, 593
of local syncope, 859
of locomotor ataxia, 777
of mumps, 305
of paramyoclonus multiplex, 857
of chronic periencephalitis, 650
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Sex in etiology of scrofula, 337
of St. Vitus's dance, 628
of whooping cough, 313

Sexual perversion, 579
Shaven-beard appearance of Peyer's

patches, 61

Sheep-pox, 287

Ship fever. See Tjiphus Fever.

Shock in typhoid fever, 78

Shoemakers, mortality of, 26

Shopkeepers, mortality of, 26
Sick headache. See Migraine.

Sighing, early, in hydrophobia, 493

Signal symptom in brain tumor, 720

Silk-manufacturers, mortality of, 26

Silver nitrate in actinomycosis, 477
in bites from rabid animals, 496
in influenza, 195
in relapsing fever, 161
in typhoid fever, 125

Simon's triangle, 268, 276

Simple continued fever, 46, 48

Singultus, 841

Sinuses, thrombosis of, primary, 694
in cachectic conditions, 694
in children, 694
in chlorosis and ansemia, 694

secondary, in erysipelas, otitis me-

dia, and pysemic conditions, 694
Sixth nerve, paralysis of, 821

Skin; appearance of, in scleroderma, 865
in scrofiila, 340
in typhoid fever, 70

Skull, changes of, in acromegaly, 863
in chronic hydrocephalus, 724
in hereditary syphilis, 362

Sleep, 659
accidents of, 663
disorders of, 659

morbid, 661

reflex, 662
treatment of, 664

types of, 662

Sleep palsies, 843

Small-pox, 261

abortive, 273
cause of, 12, 264

complications of, 277

confluent, 273

contagious principle of, 263

contagiousness of, 262

corymbose eruption in, 275
definition of, 201

diagnosis of, 277

discrete, 270

eruption in, 268

etiology of, 262

hcemorrhages in, 274

hsemorrhagic, 273
initial eraptions in, 267
invasion in, 266
mucous membranes in, 267, 272
nervous symptoms in, 267

pain in, 267

period of incubation in, 265

prognosis of, 280

Small-pox, prophylaxis of, 280
second attacks of, 263

secondary fever in, 272
statistics of diminution of, by vaccina-

tion, 288

susceptibility to, 262

symptomatology of, 265

synonyms of, 261

temperature in, 272
treatment of, 281
umbilication of eruption in, 271
vaccination during, 281

Small-pox, diagnosis of, from cerebro-spinal
fever, 179, 278

from measles, 278
from meningitis, 27^
from pneumonia, 278
from scarlatina, 279
from syphilis, 280
from typhoid fever, 278
from typhus fever, 278
from varicella, 301

Snuffles, 365
Sodium bicarbonate in scarlatina, 228

Softening of the brain. See Periencephalitis,
Chronic. •

Soil in
etiology

of cholera, 438
of diphtheria, 377
of malarial fevers, 411

micro-organisms in, 29

typhoid bacillus in, 57

Solitary glands, changes in, in typhoid
fever, 61

Somnambulism, 663
Somnolence in brain syphilis, 728

in hysteria, 598
in typhoid fever, 78

Sordes in typhoid fever, 82
in typhus fever, 141

Sore throat. See Angina.

Spasms, 525
in antero-lateral sclerosis, 791
in cerebro-spinal fever, 173
in cholera, 442
of diaphragm, 841
in tetanus, 467
of facial muscles, forms of, 832

hypoglossal, 840
of laryngeal muscles in hydrophobia,

493
of muscles of mastication, 826
of ocular muscles, 824
in paramyoclonus multiplex, 857
of pharyngeal muscles, 836

Spastic diplegia, 708

Spastic paraplegia. See Antero-lateral Scle-

rosis and Paraplegia, Infantile Spastic.

Special-sense aurse in epilepsy, 615

Special-sense centres, 699.

Special senses, disorders of, in typhoid
fever, 80

Speech, changes in the, in Friedreich's

ataxia, 798
in glosso-labial paralysis, 803
in hypoglossal paralysis, 839
loss or. See Aphasia.
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Speech in paralysis agitans, 640

scanning, in chronic periencephalitis,
553

in insular sclerosis, 712

Sphincters, paralysis of, in diphtheritic

paralysis, 384
in haematorrhachis, 741
in hysteria, 603
in multiple alcoholic neuritis, 808
in acute myelitis, 754
in chronic myelitis, 760
in spinal apoplexy, 746
in subacute metallic poliomyelitis,

772

Spinal accessory nerve, paralysis of, 837

Spinal apoplexy, 745

etiology of, 745

symptoms of, 746

Spinal atrophies, diagnosis of, from idio-

pathic muscular atrophies, 855

Spinal concussion, 744

Spinal contractures, diagnosis of, from cere-

bral contractures, 792
from hysterical contractures,

792

Spinal cord, abscess of, 747
anaemia of, 744

anatomy and physiology of, 737

apoplexy of, 745 ,

concussion of, 744
'

embolism and thrombosis of ves-

sels of, 746

hyperaemia of, 744
localization of functions of, 739
acute meningitis of, 741
chronic meningitis of, 743
tumors of, 747

diagnosis of, 748
white softening of, 747

syphilis of, 734

Spinal irritation, 600

Spinal membranes, haemorrhage into, 741

Spinal nerves, lesions of, 840

Spinal neurasthenia, 643

diagnosis of, 644

symptomatology of, 643
treatment of, 644

Spirillum Obermeierii, 12, 151

Spleen, abscess of, in relapsing fever, 158
in typhoid fever, 93

enlargement of, in acute ascending
paralysis, 749, 750

in anthrax, 480
in hereditary syphilis, 364
in influenza, 187
in malarial fevers, 412, 423, 432 .

in miliary fever, 202
in milk sickness, 205
in mountain fever, 207
in relapsing fever, 155
in typhoid fever, 68
in typhus fever, 141

infarction of, in pyaemia, 327
in relapsing fever, 153
in typhoid fever, 64

rupture of, in relapsing fever, 153

Spleen, rupture of, in typhoid fever, 64, 95
tubercles in, in acute miliary tubercu-

losis, 331

Splenization of lungs in typhoid fever, 66

Sponging in diphtheria, 395
in malarial fever, 421
in sweats of pyaemia, 328
in typhoid fever, 118
in yellow fever, 461

Sporadic cases of typhoid fever, 60

Spurious hydrocephalus, 678

hydrophobia, 595

Sputum, influenza bacilli in, 185, 187

Squill in influenza, 195
Stadium paralyticum in hydrophobia, 494

Staphylococci in diphtheria, 373
in metastatic parotitis, 310
in pyaemia, 326
in small-pox, 264

|_^taphylococcus pyogenes albus, 11

aureus, 11

citreus, 11

Static ataxia in Friedreich's ataxia, 797

nystagmus in Friedreich's ataxia, 798
Status epilepticus, 614, 621
Steam in diphtheria, 392

effect of, upon poison of scarlatina, 213

superheated, as a disinfectant, 17

Steppage gait in external popliteal nerve

paralysis, 847
in multiple neuritis, 811

Stercoraceous vomiting in hysteria, 603

Sterilization, 15

by steam, apparatus for, 17

Stertorous breathing in cerebral haemor-

rhage, 682
Stimulants in anthrax, 483

in cerebro-spinal fever, 182
in cholera, 449
in diphtheria, 395
in erysipelas, 403
in milk sickness, 206
in pyaemia, 328
in septicaemia, 326
in typhoid fever, 130, 131

in typhus fever, 148
in yellow fever, 461

Stomach, changes in, in yellow fever, 455
Stomatitis in measles, 243

in typhoid fever, 91

Stomatitis, diagnosis of, from hereditary

syphilis, 366
Stools of cholera, 441

of typhoid fever, 84

Strabismus, 822
in cerebro-spinal fever, 173
in hysteria, 599

earlf ,
in locomotor ataxia, 785

in tuberculous meningitis, 672

Strawberry tongue in scarlatina, 217

Streptococci in diphtheria, 373
in etiology of pseudo-diphtheria, 376
in measles, 236
in pyaemia, 326
in scarlatina, 213
in small-pox, 264
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Streptococcus erysipelosus, 397
inoculation of, in tumors, 404

pyogenes, 11

Strophanthus in typhoid fever, 131

Strychnine in angio-neurotic oedema, 862
in confusional insanity, 574
in delirium tremens, 661
in diphtheria, 395
in influenza, 195
in acute poliomyelitis, 769
in subacute metallic poliomyelitis, 772
in subacute poliomyelitis, 771
in relapsing fever, 161
in typhoid fever, 130, 132
in typhus fever, 149

Strychnine-poisoning, diagnosis of, from
tetanus, 468

Stupor, definition of, 659
St. Vitus's dance, 627

course of, 631

diagnosis of, 631

etiology of, 628
heart murmurs in, 631

pathology of, 628

symptomatology of, 629

synonyms of, 627
treatment of, 632

Subacute diffuse anterior spinal paralysis
of Duchenne, nature of, 810

Subluxation in locomotor ataxia, 782
Subsultus tendinum in typhoid fever, 81

in typhus fever, 140
Sudamina in cerebro-spinal fever, 174

in ephemeral fever, 48
in relapsing fever, 155
in acute miliary tuberculosis, 332
in typhoid fever, 71

prognostic significance of, 112
in typhus fever, 143

Sudden death in cholera, 443
Sudoral form of typhoid fever, 70, 102

Sugar in urine. See Glycosuria.

Sulphanilic acid test, 89

Sulphate of copper as a germicide, 20
of iron as a deodorant, 20

in purification of water, 35

Sulphites in typhoid fever, 127

Sulphonal in epilepsy, 624
in influenza, 195
in simple insomnia, 661
in typhoid fever, 127

Sulphur as a disinfectant, 19

Sulphuric acid as a disinfectant, 20
in typhoid fever, 131

Sulphurous acid as a disinfectant, 19
in typhoid fever, 126

Sunstroke. See Thermic Fever.

Superficial reflexes, 524

Surgical scarlatina, 211

Susceptibility to fever, 46

Suspension, application of, 643
in locomotor ataxia, 789
in spinal syphilis, 735
in syringomyelia, 775
in traumatic neurasthenia, 648

Sweating in cholera, 442

Sweating in influenza, 188
in intermittent fever, 414
in miliary fever, 202
in pyaemia, 327
in relapsing fever, 156
in trichinosis, 507
in acute miliary tuberculosis, 332
in typhoid fever, 70, 102
in typho-malarial fever, 432
in typhus fever, 143

Swine erysipelas, cause of, 12

Symmetrical gangrene, 860

Syncope in diphtheria, 384

local, 859

Syphilides in acquired syphilis, secondary,
352

tertiary, 351

in hereditary syphilis, 363, 366

Syphilis, acquired,
345

bacillus of, 346
cachexia in, 353
cause of, 12, 346

contagiousness of, 345
course of, 354
definition of, 345

diagnosis of, 354
distribution of, 346

etiology of, 345

extra-genital sources of, 345

gummata in, 350
,

inoculability of, 347
latent period of, 347

lymphatic glands in, 349
morbid anatomy of, 348

periods of, 347

primary period, lesions of, 348

prognosis of, 355

prophylaxis of, 356
relation of, to other diseases, 366

secondary period, lesions of, 349

sequelae of, 355

symptomatology of, 352

synonyms of, 345
terminations of, 354

tertiary period, lesions of, 350
treatment of, 356
visceral lesions in, 351

Syphilis, acquired, diagnosis of, from

measles, 355
from rubella, 259
from small-pox, 280

Syphilis of the brain, 726

diagnosis of, 729

patholo^' of, 726

prognosis of, 731

symptomatology of, 726
treatment of, 731

types of, 727

Syphilis of the cord, 734

diagnosis of, 734

pathology of, 734

prognosis^of, 735

symptomatology of, 784
treatment of, 735

Syphilis in etiology of locomotor ataxia, 777

of chronic periencephalitis, 551
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Syphilis, hereditary, 360

conception al, 360

diagnosis of, 366

etiology of, 361

general morbid processes in, 362
morbid anatomy of, 363

placenta in, 362

prognosis of, 366

sequelae of, 366

symptomatology of, 365

synonyms of, 361
three periods of, 365
treatment of, 367

Syphilis, hereditary, diagnosis of, from

stomatitis, 366
from rachitis, 366
from scrofula, 342

Syphilis of nerves, 735

Syphilitic callus, 734

coma, 726

encephalopathies, 353

fever, 352

Syphilit^cs, question of marriage of, 8, 367

Syphilization, condition of, 362

Syphiloma of brain, 717

Syringomyelia, 772

diagnosis of, 775

pathology of, 772

symptomatology of, 773
treatment of, 775

Syringomyelia, diagnosis of, from cervical

pachymeningitis, 775
from Morvan's disease, 775
from multiple alcoholic neuritis,
775

TABES,
forms of, 811

Tabes dorsalis. See Locomotor Ataxia.

Tabes ergotica, 778
Tache c6r§brale in cerebro-spinal fever, 174

in tuberculous meningitis, 672
in typhoid fever, 72

Taches bleuttres in typhoid fever, 72

Tailors, mortality of, 26
Tannic acid in epistaxis, 131

in typhoid fever, 129
Tartar emetic in typhus fever, 149

Taste, disturbances of the sense of, 835
tests for the sense of, 835

Teeth, anomalies of, in hereditary syphilis,
364

loss of, in facial hemiatrophy, 867

Telegrapher's cramp. See Occupation Neu-
roses.

Temperature in acute ascending paralysis,
749

in bilious intermittent fever, 426
in cerebral haemorrhage, 682
in cerebro-spinal fever, 175
in cholera, 443
in delirium tremens, 569
in dengue, 198
in diphtheria, 381

in epilepsy, 614
in

erysipelas,
399

in glanaers, 514

Temperature in hysteria, 602
in influenza, 187

in intermittent fever, 414
in measles, 238
in miliary fever, 202
in mountain fever, 207
in multiple neuritis, 807
in mumps, 307
in acute myelitis, 754
in acute periencephalitis, 549
in chronic periencephalitis, 555
in acute poliomyelitis, 763
in pyaemia, 327
in relapsing fever, 155
in remittent malarial fever, 424
in rubella, 258
in scarlatina, 215 "

in secondary syphilis, 352
in septicaemia, 324

— in small-pox, 272
in St. Vitus's dance, 630
in tetanus, 467
in thermic fever, 646
in trichinosis, 507
in acute miliary tuberculosis, 332, 333
in tuberculous meningitis, 672
in typhoid fever, 72
in typho-malarial fever, 432
in typhus fever, 140
in whooping cough, 315
in yellow fever, 455, 456

Temperature, inverted, in typhoid fever, 76

Temperature, oscillating, in pyaemia, 327

Temperature, subnormal, in cerebral haem-

orrhage, 682
in cholera, 442
in confusional insanity, 571, 672
in heat-exhaustion, 645
in hysteria, 598
in intermittent fever, 416
in malarial cachexia, 432
in syncopal cardiac epilepsy, 618
in tuberculous meningitis, 672

Temporal lobe, auditory centre in, 699
tumors of, 721

Tender points in trifacial neuralgia, 826
Tendon reflexes. See Reflexes,
Terminal dementia, 575
Tertian ague, 405
Test for typhoid fever in urine, 89

Tetanine, 465

Tetanus, 462
antitoxines in, 470
bacillus of, 463
cause of, 11, 463
definition of, 462

diagn.osis of, 467

etiology of, 463

immunity from, 470
morbid anatomy of, 466

mortality of, 469

period oif incubation in, 466

prognosis of, 468

prophylaxis of, 469

surgical measures in, 470

symptomatology of, 466
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Tetanus, treatment of, 469

Tetanus, diaenosis of, from hydrophobia,
468, 494

from hysteria, 468
from meningitis, 468
from strychnine-poisoning, 468
from tetany, 468, 639

Tetany, 688

etiology of, 638

symptomatology of, 638

following thyroidectomy, 638
treatment of, 639

Tetany, diagnosis of, from tetanus, 468, 639
Thalamus opticus, tumors of, 721
Thallin in relapsing fever, 161

Therapeutic test in syphilis, 355
Thermic anaesthesia in hysteria, 600

in syringomyelia, 773
Thermic fever, 645

continued, 646

etiology of, 645

pathology of, 647

sequelae of, 649

symptomatology of, 646
treatment of, 648

Thermic sense, testing of, 528
Third nerve, paralysis of, 819

recurrent paralysis of, 820
Thirst in cerebro-spinal fever, 176

in cholera, 441
in hydrophobia, 493
in relapsing fever, 155
in typhoid fever, 82
in typhus fever, 141

Thomsen's disease, 856
definition of, 856

etiology of, 856

symptomatology of, 856
Thoracic form of typhoid fever, 102
Thoracic duct, spread of tuberculosis from,

329
Thrombosis in scleroderma, 865

in typhoid fever, 93
of femoral vein in typhoid fever, 133

Thrombosis of cerebral arteries. See Em-
bolism and Thrombosis of CerebrcU
Arteries.

Thrombosis of cerebral sinuses, primary,
694

secondary, 694

symptoms of, 694
treatment of, 696

Thymol in scarlatina, 229
in trichinosis, 511
in typhoid fever, 127

Thymus gland in acromegaly, 863
in hereditary syphilis, 364

Thyroid gland in acromegaly, 863
Tic convulsif. See Autottmtic Chorea,
Tic douloureux, 826
Tinnitus aurium, 833

in cerebro-spinal fever, 174

Titubation, 722

Tongue in acromegaly, 863
in cerebro-spinal fever, 176
in dengue, 198

Tongue in erysipelas, 399
in milk sickness, 205 .

in
relapsing fever, 155

in scarlatina, 217
in small-pox, 272
in syphilis, 352
in typhoid fever, 68, 82
in typhus fever, 138ii,

Tongue, atrophy of, 803, 839

Tongue, spasm of, 840

Tongue, tremor of, in glosso-labial paralysis,
803

in insular sclerosis, 712
in chronic periencephalitis, 553

ulcer of, in typhoid fever, 91
in whooping cough, 317

Tonsillitis, diagnosis of, from diphtheria,
386

Torticollis, congenital, 838
facial asymmetry in, 838

spasmodic, 838
treatment of, 839

Tox£emic epilepsies. See Epilepsy.
Toxaemic insanities, 559
Toxalbumin in typhoid fever, 58
Toxines in diphtheria, 374

Tracheotomy in diphtheria, 393
in typhoid fever, 66, 95

Trance in hysteria, 598
Transfusion of blood in typhoid fever, 131
Traumatic neurasthenia, 642

treatment of, 642
Tremors in delirium tremens, 559

in Friedreich's ataxia, 797
in insular sclerosis, 712
in paralysis agitans, 639
in paramyoclonus multiplex, 857
in chronic periencephalitis, 553
in typhoid fever, 81
in writer's cramp, 652

Tremors, causes of, 526
definition of, 525. See, also, Intention

D-emors.

Trephining in brain abscess, 716
in brain tumor, 723
in epilepsy, 622, 626
in meningitis, 676

Trichina spiralis, 9, 22, 499

anatomy of, 501
distribution of, 507

Trichinosis, 499
definition of, 499

diagnosis of, 508
duration of, 508
historical note on, 499
morbid anatomy of, 507

mortality of, 510

prognosis of, 510

prophylaxis of, 610

symptomatology of, 505
treatment of, 510

Trichinosis, diagnosis of, from cholera, 509
from polymyositis, 509
from rheumatic fever, 509
from typhoid fever, 108, 509

Trigeminus nerve. See Fifth Nerve.
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Trismus, 826
in cerebro-spinal fever, 173
in tetanus, 466
in trichinosis, 506
in typhoid fever, 82

Trophic changes in amyotrophic lateral

sclerosis, 794
in anaesthetic leprosy, 371

following cerebral haemorrhage,
683

in fifth-nerve paralysis, 825
in localized neuritis, 806
in locomotor ataxia, 782
in Morvan's disease, 775
in multiple neuritis, 807
in multiple alcoholic neuritis, 808
in acute myelitis, 755
in acute poliomyelitis, 764
in progressive muscular atrophy,

801
in spinal apoplexy, 746
in syringomyelia, 774

Trophic and vaso-motor disorders, 859
Trousseau's phenomenon in tetany, 468,

639
Tubercle of brain, 717
Tubercle bacilli in milk, 22

in soil, 29
in sputum in acute miliary tuber-

culosis, 333
in tubercles in acute miliary tu-

berculosis, 331

Tubercles, distribution of, in leprosy, 370
in acute miliary tuberculosis, 331

in the choroid in acute miliary tuber-

culosis, 332
in tuberculous meningitis, 673

Tubercula dolorosa, 812

Tuberculin, action of, in tuberculosis, 330
Tuberculosis following measles, 244, 249

following typhoid fever, 97

Tuberculosis, acute miliary, 329
course of, 333
definition of, 329

diagnosis of, 334
duration of, 334

eruptions in, 332

etiology of, 329
invasion in, 332
morbid anatomy of, 331

physical signs in, 333

prognosis of, 334

symptomatology of, 332
treatment of, 334

typhoid and intermittent types
of, 333

Tuberculosis, acute miliary, diagnosis of,

from bronchitis, 334
from malarial fever, 334
from typhoid fever, 107,
334

Tuberculosis, peritoneal, diagnosis of, from

typhoid fever, 108
Tuberculous meningitis, 670

morbid anatomy of, 671

symptomatology of, 671

Tuberculous meningitis, diagnosis of, from

cerebro-spinal fever, 177

Tumors, inoculation of streptococcus ery-

sipelosus in, 404
Tumors of the brain. See Brain, Tumors

of.

Turpentine in cerebro-spinal fever, 183
in typhoid fever, 126, 130, 131

Tympanites in relapsing fever, 155
in typhoid fever, 83, 130

Typhoid bacillus, 11, 55
in ice, 32
in sewage, 33
in soil, 29
in water, 30

Typhoid fever, 52
abortive cases of, 78 f'

bacillus of, 11, 55
causes of death from, 110

- in children, 75, 103

complications and sequelae of, 89
definition of, 52

diagnosis of, 105
duration of, 109

eruption in, 70

etiology of, 53

f
round-water in etiology of, 28

istory of, 52
milk in etiology of, 23
morbid anatomy of, 60

mortality of, 110

prognosis of. 111

prophylaxis of, 113

ptomaines in, 58
recrudescences in, 78, 104

relapses in, 103

second attacks of, 105

septicaemic or malignant form of,
102

symptomatology of, 67

synonyms of, 52
treatment of, 113
varieties of, 98

Typhoid fever, diagnosis of, from cerebro-

spinal fever, 106, 178
from cholera, 445
from ephemeral fever, 49, 107
from gastro-enteric catarrh,

108
from influenza, 108, 193
from malarial fever, 107, 429
from relapsing fever, 107, 169
from scarlatina, 108
from trichinosis, 108, 509
from acute miliary tuberculo-

sis, 107, 334
from typhus fever, 107, 147
from uraemia, 109

Typhoid pneumonia, 98

Typhoid state, 69
in cholera, 444
in diphtheria, 383
in erysipelas, 400
in septicaemia, 325
in thrombosis of cerebral sinuses,
695
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Typhoid state in acute miliary tuberculosis,
332

in tuberculous meningitis, 672
in typhoid fever, 69
in yellow fever, 457

Typho-malarial fever. See Malarial Fevers.

Typhotoxicon, 58

Typhus fever, 134

complications and sequelae of, 144
definition of, 134

diagnosis of. 146

duration of, 145

etiology of, 134

history of, 134
morbid anatomy of, 137

mortality of, 145

prognosis of, 145

symptomatology of, 138

synonyms of, 134
treatment of, 147

Typhus fever, diagnosis of, from bubonic

plague, 147
from cerebro-spinal fever, 146,

178
from measles, 147, 250
from relapsing fever, 159
from small-pox, 278
from typhoid fever, 107, 147

Typhus siderans, 144

Tyroma, 717

ULCER,
endemic tropical, cause of, 12

lingual, in whooping cough, 316

perforating, in anaesthetic leprosy, 371
in locomotor ataxia, 783

Ulceration in syphilis, 350
of cheek in typhoid fever, 91

of intestine in typhoid fever, 62
Ulcers in glanders, 514

scrofulous, 340
of ajsophagus in typhoid fever, 65

Ulnar nerve, affections of, 844
Umbilication in small-pox, 271

in lesion of vaccination, 296
in varicella, 300

Unconsciousness. See Ooma.

Uraemia, diagnosis of, from typhoid fever,
109

Urea, excretion of, in cholera, 441
in the malarial paroxysm, 417
in typhoid fever, 89

Urine in bilious intermittent fever, 426
in cerebro-spinal fever, 169, 176
in cholera, 441
in diphtheria, 383
in hrematuric intermittent fever, 427
in hysteria, 602
in malarial fever, 416
in melancholia, 565
in acute myelitis, 754
in relapsing fever, 158
in typhoid fever, 88
in

typhus fever, 143
in yellow fever, 456

Urine, retention of, in hysteria, 609
in locomotor ataxia, 788

Urine, retention of, in acute myelitis, 758
in chronic myelitis, 760
in typhoid fever, 89

test of, for typhoid fever (diazo-reac-
tion), 89

typhoid bacillus in, 56

Urticaria, giant. See Angio-neurotic (Edema.

VACCINATION,
283

age at which to perform, 295
definition of, 283

degree of immunity conferred by, 288
duration of immunity conferred by,
291

lesion of, 296

points for, 295
results of, 15, 288

during small-pox, 281

susceptibility to, 295

symptoms following, 296
Vaccination as protective against scarla-

tina, 227
Vaccinia. See Vaccination.

Valerian in typhus fever, 149
Valerianate of ammonium in typhoid fever,

128

Varicella, 297

complications of, 302
definition of, 297

diagnosis of, 301

eruption in, 299

etiology of, 297
historical note on, 297

period of incubation in, 299

prophylaxis of, 302

symptomatology of, 299

synonyms of, 297
treatment of, 302

Varicella, diagnosis of^ from small-pox,
301

Variola. See Small-pox.
Variola nigra, 274
Variola sine eruptione, 268

Varioloid, 275
Vaseline for inunction in scarlatina, 226

Vaso-motor disturbances in hysteria, 601
in migraine, 657
in multiple neuritis, 807
in acute myelitis, 755
in chronic periencephalitis, 555
in syringomyelia, 773

spasm in the malarial paroxysm, 414

tneory in
epilepsy,

622
Vaso-motor and trophic disorders, 859

Veins, pulmonary, spread of tuberculosis

from, 330
Venesection in cerebral haemorrhage, 692

in acute myelitis, 756
in spinal hyperemia, 745
in acute spinal meningitis, 742

Ventilation, 37
diseases due to imperfect,

37
^

.

Ventricles of brain, dilatation of, in brain

tumor, 718
in hydrocephalus, 728

Ventricular haemorrhage, 681
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Veratrum viride in cerebro-spinal fever, 183
Vermiform appendix, ulcer of, in typhoid

fever, 62
Vertebral artery, occlusion of, 691

Vertiginous status, 610

Vertigo in brain tumor, 719
in cerebellar disease, 722

Vertigo, 609

aural, 611

cardiac, 610

essential, 612

gastric, 610

organic, 610

peripheral, 610

special sense, 611

toxsemic, 611
treatment of, 612

Vibrio of MentschnikofF, 12
Visual aurae in epilepsy, 615
Voice. See Speech.
Volitional tremor, 712
Voltolini's disease, 611

Vomit, black, in yellow fever, 456

coffee-ground, in locomotor ataxia, 779

Vomiting in angio-neurotic oedema, 862
in anthrax, 481
in bilious intermittent fever, 426
in cerebellar disease, 722
in cerebral abscess, 715
in cerebral tumor, 719
in cerebro-spinal fever, 175
in cholera, 441
in dengue, 198
in hajmaturic intermittent fever, 427
in hysteria, 602
in influenza, 190
in locomotor ataxia, 779
in measles, 247
in meningitis, 674
in migraine, 657
in milk sickness, 205
in acute poliomyelitis, 763
in Raynaud's disease, 861
in relapsing fever, 155
in remittent malarial fever, 424
in scarlatina, 215
in scarlatinal nephritis, 219
in small-pox, 266
in thermic fever, 646
in trichinosis, 505
in tuberculous meningitis, 672
in typhoid fever, 83, 128
in typhus fever, 138
in whooping cough, 315
in yellow fever, 455, 456

WALKING
typhoid fever, 101

Wallerian degeneration, 698

Warburg's tincture in intermittent malarial

fever, 422
Water in typhoid fever, 116

in typhus fever, 148

Water, bacteriological examination of, 30
contamination of, 30

by algae, 31

filtration of, 31

Water, micro-organisms in, 29

purification of, 31

supply of, 29
tests of purity of, 30

typhoid bacilli in, 30, 31, 57
Water-bed in multiple neuritis, 811

in acute myelitis, 758
in typhoid fever, 130, 132

Wernicke's test in hemianopia, 819

Westphal's symptom, 780
White softening of the brain, 689

of the spinal cord, 747
Whitlows in Morvan's disease, 775

Whooping cough, 311

age and sex in etiology of, 313

complications of, 317

contagiousness of, 314 *

diagnosis of, 318

emphysema in, 317
— etiology of, 312

historical note on, 311

lingual ulcer in, 317

paroxysm in, 315

prognosis of, 319

prophylaxis of, 320

symptomatology of, 314

synonyms of, 311
treatment of, 320

vomiting in, 315

Will, conditions altering the, 530

qualities of the, 529
" Woods "

in syphilis, 733

Wool-manufacturers, mortality of, 26

Word-blindness, 703

Word-deafness. 704
Wormian bones in hydrocephalus, 724

Wrist-drop in musculo-spinal paralysis, 844
in symmetrical gangrene, 861

Writers' cramp. See Occupation Neuroses.

Wry-neck. See Torticollia.

YELLOW
fever, 451

contagiousness of, 452
definition of, 451

distribution of, 451

etiology of, 451

exceptional cases of, 456

immunity from, 453
morbid anatomy of, 454

mortality of, 458

prognosis of, 458

prophylaxis of, 459

quarantine against, 459
race in etiology of, 453

symptomatology of, 455

synonyms of, 451
treatment of, 459

Yellow fever, diagnosis of, from acute yel-
low atrophy, 458

from dengue, 199
from malarial fevers, 429, 458
from relapsing fever, 159, 458

Yellow softening of the brain, 689

ZIMMERLIN
type of progressive myopa-

thic atrophy, 852
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For Sale by Subscription.

AN AMERICAN TEXT-BOOK OF SURGERY. Edited by Wil-
liam W. Keen, M. D., LL.D., and J. William White, M. D., Ph. D.

Forming one handsome royal-octavo volume of over 1200 pages (10 x 7 inches),

with nearly 500 wood-cuts in text, and 37 colored and half-tone plates, many
of them engraved from original photographs and drawings furnished by the

authors. Prices: Cloth, $7.00 net; Sheep, ^8.00 net; Half Russia, ;^9.oo

net.

The want of a text-book which could be used by the practitioner and at the

same time be recommended to the medical student has been deeply felt, especially

by teachers of surgery ; hence, when it was sug-

gested to a number of these that it would be
well to unite in preparing a text-book ofJhis
description, great unanimity of opinion was
found to exist, and the gentlemen below named

gladly consented to join in its production.

Especial prominence has been given to Surg-
ical Bacteriology, a feature which is believed to

be unique in a surgical text-book in the English

language. Asepsis and Antisepsis have received

particulat attention. The text is brought well

up to date in such important branches as cere-

bral, spinal, intestinal, and pelvic surgery, the

most important and newest operations in these

departments being described and illustrated.

The text of the entire book has been sub-

mitted to all the authors for their mutual criti-

cism and revision—an idea in book-making
that is entirely new and original. The book as

a whole, therefore, expresses on all the im-

portant surgical topics of the day the consensus
of opinion of the eminent surgeons who have joined in its preparation.

One of the most attractive features of the book is its illustrations. Very many
of them are original and faithful reproductions of photographs taken directly from

patients or from specimens, and the modern improvements in the art of engraving
have enabled the publisher to produce illustrations which it is believed are superior
to those in any similar work.

CONTRIBUTORS:

Specimen Illustration (largely reduced^.

Dr. Charles H. Burnett, Philadelphia.
Phineas S. Conner, Cincinnati.

Frederic S. Dennis, New York.
William W. Keen, Philadelphia.
Charles B. Nancrede, Ann Arbor, Mich.
Roswell Park, Buffalo, N. Y.
Lewis S. Pilcher, New York.

Dr. Nicholas Senn, Chicago.
Francis J. Shepherd, Montreal, Canada.
Lewis A. Stimson, New York.
William Thomson, Philadelphia.

J. Collins Warren, Boston.

J. William White, Philadelphia.

" If this text-book is a fair reflex of the present position of American surgery, we must admit
it is of a very high order of merit, and that English surgeons will have to look very carefully to

their laurels if they are to preserve a position in the van of surgical practice."
—London Lancet.

"The soundness of the teachings contained in this work needs no stronger guarantee than is

afforded by the names of its authors."—Medical News, Philadelphia.



W. B. SAUNDERS' ILLUSTRATED

For Sale by Subscription.

AN AMERICAN TEXT-BOOK ON THE THEORY AND
PRACTICE OF MEDICINE. By American Teachers. Edited

by William Pepper, M. D., LL.D., Provost and Professor of the Theory
and Practice of Medicine and of Clinical Medicine in the University of

Pennsylvania. Complete in two handsome royal-octavo volumes of about

looo pages each, with illustrations to elucidate the text wherever necessary.

Price per Volume : Cloth, ;^5.oo net
; Sheep, $6.00 net

; Half Russia, ;$7.oo net,

VOLUME I. CONTAINS:

Hygiene.—Fevers (Ephemeral, Simple Con-

tinued, Typhus, Typhoid, Epidemic Cerebro-

spinal Meningitis, and Relapsing).
—Scarlatina,

Measles, Rotheln, Variola, Varioloid, Vaccinia,

Varicella, Mumps, Whooping-cough, Anthrax,

Hydrophobia, Trichinosis, Actinomycosis, Glan-

ders, and Tetanus.— Tuberculosis, Scrofula,

Syphilis, Diphtheria, Erysipelas, Malaria, Chol-

era, and Yellow Fever.—Nervous, Muscular, and
Mental Diseases.

VOLUME II. CONTAINS:

Urine (Chemistry and Microscopy).
—Kidney

and Lungs.—Air-passages (Larynx and Bronchi)
and Pleura.— Pharynx, CEsophagus, Stomach

Liver, and Pancreas.— Diathetic Diseases (Rheu-
matism, Rheumatoid Arthritis, Gout, Lithaemia,
and Diabetes).

— Blood and Spleen.
—Inflamma-

and Intestines (including Intestinal Parasites), \ tion. Embolism, Thrombosis, Fever, and Bacte-

Heart, Aorta, Arteries and Veins.—Peritoneum, I riology.

The articles are not written as though addressed to students in lectures, but are

exhaustive descriptions of diseases, with the newest facts as regards Causation,

Symptomatology, Diagnosis, Prognosis, and Treatment, including a large number
of approved formulae. The recent advances made in the study of the bacterial

origin of various diseases are fully described, as well as the bearing of the know-

ledge so gained upon prevention and cure. The subjects of Bacteriology as a
whole and of Immunity are fully considered in a separate section.

Methods of diagnosis are given the most minute and careful attention, thus

enabling the reader to learn the very latest methods of investigation without con-

sulting works specially devoted to the subject.

CONTRIBUTORS:

Dr. J. S. Billings, Philadelphia.
Francis Delatield, New York.

Reginald H. Fitz, Boston.

James VV. Holland, Philadelphia.

Henry M. Lyman, Chicago.
William Osier, Baltimore.

Dr. Willi^ Pepper, Philadelphia.
W. Gilman Thompson, New York.
W. H. Welch, Baltimore.

James T. Whittaker, Cincinnati.

James C. Wilson, Philadelphia.
Horatio C. Wood, Philadelphia.

" We reviewed the first volume of this work, and said :
' It is undoubtedly one of the best text-

*books on the practice of medicine which we possess.' A consideration of the second and last

volume leads us to modify that verdict and to say that the completed work is, in our opinion, the

BEST of its kind it has ever been our fortune to see. It is complete, thorough, accurate, and clear.

It is well written, well arranged, well printed, well illustrated, and well bound. It is a model of

what the modem text-book should be."—New York MedicalJournal.

" A library upon modem medical art. The work must promote the wider diffusion of sound

knowledge."—American Lancet.

" A trusty counsellor for the practitioner or senior student, on which he may implicitly rely."
—

Edinburgh MedicalJournal.

J
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For Sale by Subscription.

AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHIL-
DREN. By American Teachers. Edited by Louis Starr, M. D.,

assisted by Thompson S. Westcott, M. D. In one handsome royal-8vo vol-

ume of 1 190 pages, profusely illustrated with wood-cuts, half-tone and colored

plates. Prices: Cloth, $7.00 net; Sheep, $8.00 net; Half Russia, $9.00 net.

The plan of this work embraces a series of original articles written by some

sixty well-known paediatrists, representing collectively the teachings of the most

prominent medical schools and colleges of America. The work is intended to be

a PRACTICAL book, suitable for constant and handy reference by the practitioner
and the advanced student.

One decided innovation is the large number of authors, nearly every article

being contributed by a specialist in the line on which he writes. This, while

entailing considerable labor upon the editors, has resulted in the publication of a

work THOROUGHLY NEW AND ABREAST OF THE TIMES.

Especial attention has been given to the consideration of the latest accepted

teaching upon the etiology, symptoms, pathology, diagnosis, and treatment of the

disorders of children, with the introduction of many special formulae and thera-

peutic procedures.

Special chapters embrace at unusual length the Diseases of the Eye, Ear, Nose
and Throat, and the Skin ;

while the introductory chapters cover fully the important

subjects of Diet, Hygiene, Exercise, Bathing, and the Chemistry of Food. Trache-

otomy, Intubation, Circumcision, and such minor surgical procedures coming
within the province of the medical practitioner, are carefully considered.

CONTRIBUTORS:
Dr. S. S. Adams, Washington.

John Ashhurst, Jr., Philadelphia.
A. D. Blackader, Montreal, Canada.
Dillon Brown, New York.
Edward M. Buckingham, Boston.

Charles W. Burr, Philadelphia.
W. E. Casselberry, Chicago.

Henry Dwight Chapin, New York.
W. S. Christopher, Chicago.
Archibald Church, Chicago.

Floyd M. Crandall, New York,
Andrew F. Currier, New York,

Roland G. Curtin, Philadelphia.

J. M. DaCosta, Philadelphia.
I. N. Danforth, Chicago.
Edward P. Davis, Philadelphia.

John B. Deaver, Philadelphia.
G. E. de Schweinitz, Philadelphia.

John Doming, New York.
Charles Warrington Earle, Chicago.
Wm. A. Edwards, San Diego, Cal.

F. Forchheimer, Cincinnati.

J. Henry Fruitnight, New York.
Landon Carter Gray, New York.

J. P. Crozer Griffith, Philadelphia.
W. A. Hardaway, St. Louis.

M. P. Hatfield, Chicago.
Barton Cooke Hirst, Philadelphia,
H. Illoway, Cincinnati.

Henry Jackson, Boston.

Charles G. Jennings, Detroit.

Henry Koplik, New York.

Dr. Thomas S. Latimer, Baltimore.

Albert R. Leeds, Hoboken, N. J.

J. Hendrie Lloyd, Philadelphia.

George Roe Lockwood. New York.

Henry M. Lyman, Chicago.
Francis T. Miles, Baltimore.

Charles K. Mills, Philadelphia.

John H. Musser, Philadelphia.
Thomas R. Neilson, Philadelphia.
W. P. Northrup, New York.
William Osier, Baltimore.

Frederick A. Packard, Philadelphia.
William Pepper, Philadelphia.
Frederick Peterson, New York.
W. T. Plant, Syracuse, New York,
William M. Powell, Atlantic City.
B. Alexander Randall, Philadelphia,
Edward O. Shakespeare, Philadelphia.
F. C. Shattuck, Boston.

J. Lewis Smith, New York.
Louis Starr, Philadelphia.
M. Allen Starr, New York.

J. Madison Taylor, Philadelphia,
Charles W. Townsend, Boston.

James Tyson, Philadelphia.
W. S. Thayer, Baltimore.

Victor C. Vaughan, Ann Arbor, Mich.

Thompson S. Westcott, Philadelphia.

Henry R. Wharton, Philadelphia,

J. William White, Philadelphia.

J. C, Wilson, Philadelphia,



IV. B. SAUNDERS' ILLUSTRATED

For Sale by Subscription.

AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MEDICAL
AND SURGICAL, for the use of Students and Practitioners.

Edited by J. M. Baldy, M. D. Forming a handsome royal-octavo volume,

with 360 illustrations in text and 37 colored and half-tone plates. Prices:

Cloth, $6.00 net; Sheep, $7.00 net; Half Russia, $8.00 net.

In this volume all anatomical descriptions, excepting those essential to a clear

understanding of the text, have been omitted, the illustrations being largely

depended upon to eluci-

'date the anatomy of the

parts. This work, which
is thoroughly practical in

its teachings, is intended,
as its title implies, to be
a working text-book for

physicians and students.

A clear line of treatment

has been laid down in

every case, and although
no attempt has been made
to discuss mooted points,
still the most important
of these have been noted
and explained. The ope-
rations recommended are

fully illustrated, so that

the reader, having a pic-
ture of the procedure de-

scribed in the text under
his eye, cannot fail to

grasp the idea. All ex-

traneous matter and dis-

cussions have been care-

fully excluded, the attempt

being made to allow no

unnecessary details to cumber the text. The subject-matter is brought up to date

at every point, and the work is as nearly as possible the combined opinions of the

ten specialists who figure as the authors.

The work is well illustrated throughout with wood-cuts, half-tone and colored

plates, mostly selected from the authors' private collections.

specimen Illustration.

CONTRIBUTORS:
Dr. Henry T. Byford.

John M. Baldy.
Edwin Cragin.

J. H. Etheridge.
William Goodell.

Dr. Howard A. Kelly.
Florian Krug.
E. E. Montgomery.
William R. Pryor.

George M. Tuttle.

"The most notable contribution to gynecological literature since 1887, .... and the most com-

plete exponent of gynecology which we have. No subject seems to have been neglected, .... and
the gynecologist and surgeon and the general practitioner, who has any desire to practise diseases

of women, will find it of practical value. In the matter of illustrations and plates the book sur-

passes anything we have seen."—Boston Medical and SurgicalJournal.
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DISEASES OF THE EYE. A Hand-book of Ophthalmic Prac-
tice. By G. E. deSchweinitz, M. D., Professor of Diseases of the Eye,

Philadelphia Polyclinic ; Professor of Clinical Ophthalmology, Jefferson Medi-

cal College, Philadelphia, etc. Forming a handsome royal-octavo volume of

more than 600 pages, with over 200 fine wood-cuts, many of which are orig-

inal, and 2 chromo-lithographic plates. Prices: Cloth, $4.00 net; Sheep,

^5.00 net; Half Russia, ;^5.5o net.

The object of this work is to present to the student, and to the practitioner who is

beginning work in the fields of ophthal-
mology, a plain description of the opti-
cal defects and diseases of the eye. To
this end special attention has been paid
to the clinical side of the question ; and
the method of examination, the symp-
tomatology leading to a diagnosis, and
the treatment of the various ocular
defects have been brought into special

prominence. The general plan of the

book is eminently practical. Attention
is called to the large number of illus-

trations (nearly one-third of which are

new), which will materially facilitate the

thorough understanding of the subject. specimen illustration.

" For the student and practitioner it is the best single volume at present published."
—Medical

News, Philadelphia.

" A most complete and sterling presentation of the present status of modern knowledge con-

cerning diseases of the eye."
—Medical Age, Detroit, Mich.

PROFESSIONAL OPINIONS.

" A work that will meet the requirements not only of the specialist, but of the general prac-
titioner in a rare degree. I am satisfied that unusual success awaits it."

WiLUAM Pepper, M. D.,

Provost and Professor of Theory and Practice of Medicine and Clinical Medicine in the

University of Pennsylvania.

" Contains in concise and reliable form the accepted views of Ophthalmic Science."

William Thomson, M. D.,

Professor of Ophthalmology, Jefferson Medical College, Philadelphia, Pa.

" Contains in the most attractive and easily understood form just the sort of knowledge which

is necessary to the intelligent practice of general medicine and surgery."

J, William White, M. D.,

Professor of Clinical Surgery in the University of Pennsylvania.

ideas.'

" A very reliable guide to the study of eye diseases, presenting the latest facts and newest

vSwAN M. Burnett, M. D.,

Professor of Ophthalmology and Otology, Medical Department Univ. of Georgetown,

Washington, D. C.
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MEDICAL DIAGNOSIS. By Dr. Oswald Vierordt, Professor of Medi-

cine at the University of Heidelberg. Translated, with additions, from the

Second Enlarged German Edition, with the author's permission, by Francis

H. Stuart, A. M., M. D. Third and Revised Edition. In one handsome

royal-octavo volume of 700 pages, 1 78 fine wood-cuts in text, many of which

are in colors. Prices: Cloth, $4.00 net; Sheep, $5.00 net; Half Russia,

$5.50 net.

specimen Illustration.

In this work, as in no other hitherto published, are given full and accurate

explanations of the phenomena observed at the bedside. It is distinctly a clinical

work by a master teacher, characterized by thoroughness, fulness, and accuracy.
It is a mine of information upon the points that are so often passed over without

explanation. Especial attention has been given to the germ-theory as a factor in

the origin of disease.

This valuable work is now published in German, English, Russian, and Italian.

The issue of a third American edition within two years indicates the favor with which
it has been received by the profession.

"
Rarely is a book published with which a reviewer can find so little fault as with the volume

before us. All the chapters are full, and leave little to be desired by the reader. Each particular
item in the consideration of an organ or apparatus, which is necessary to determine a diagnosis of

any disease of that organ, is mentioned ; nothing seems forgotten. The chapters on diseases of the

circulatory and digestive apparatus and nervous system are especially full and valuable. Not-

withstanding a few minor errors in translating, which are of small importance to the accuracy
of the rest of the volume, the reviewer would repeat that the book is one of the best—probably,
the best—which has fallen into his hands. An excellent and comprehensive index of nearly one
hundred pages closes the volume."— University Medical Magazine, Philadelphia.

PROFESSIONAL OPINIONS.

"One of the most valuable and useful works in medical literature."

Alexander J. C. Skene, M. D.,
Dean of the Long Island College Hospital, and Professor of the Medical and Surgical

Diseases of Women.

"
Indispensable to both • students and practitioners.'

"

F. MiNOT, M. D..

Hersey Professor of Theory and Practice of Medicine, Harvard University.

" It is very well arranged and very complete, and contains valuable features not usually found

in the ordinary books."

J. H. Musser, M. D.,
Assistant Professor Clinical Medicine, University of Pennsyhmnia.
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A NEW PRONOUNCING DICTIONARY OF MEDICINE, with
Phonetic Pronunciation, Accentuation, Etymology, etc. By John
M. Keating, M. D., LL.D., Fellow of the College of Physicians of Phila-

delphia; Vice-President of the American Paediatric Society; Ex-President

of the Association of Life Insurance Medical Directors ; Editor "
Cyclopaedia

of the Diseases of Children," etc. ; and Henry Hamilton, Author of a "A
New Translation of Virgil's ^neid into English Rhyme;" Co-Author of

"Saunders' Medical Lexicon," etc. ; with the Collaboration of J. Chalmers

DaCosta, M. D., and Frederick A. Packard, M. D. With an Appendix,

containing Important Tables of Bacilli, Micrococci, Leucomaines, Ptomaines ;

Drugs and Materials used in Antiseptic Surgery ; Poisons and their Antidotes ;

Weights and Measures ; Thermometric Scales ; New Official and Unofficial

Drugs, etc. Forming one very attractive volume of over 800 pages. Second

Revised Edition. Prices: Cloth, $5.00 net; Sheep, $6.00 net; Half Russia,

116.50 net. With Denison's Patent Index for Ready Reference.

PROFESSIONAL OPINIONS.
" I am much pleased with Keating's Dictionary, and shall take pleasure in recommending it

to my classes."

Henry M. Lyman, M. D.,

Professor of Principles and Practice of Medicine, Rush Medical College, Chicago, III.

" I am convinced that it will be a very valuable adjunct to my study-table, convenient in size

and sufficiently full for ordinary use."

C. A. LiNDSLEY, M. D.,

Professor of Theory and Practice ol Medicine, Medical Dept. Yale University ;

Secretary Connecticut State Board of Health, New Haven, Conn.

" I will point out to my classes the many good features of this book as compared with others,
which will, I am sure, make it very popular with students."

John Cronyn, M. D., LL.D.,

Professor of Principles and Practice of Medicine and Clinical Medicine ;

President of the Faculty, Medical Dept. Niagara University, Buffalo, N. V.

AUTOBIOGRAPHY OF SAMUEL D. GROSS, M. D., Emeritus

Professor of Surgery in the Jefferson Medical College of Philadelphia, with

Reminiscences of His Times and Contemporaries. Edited by his Sons,

Samuel W. Gross, M. D., LL.D., late Professor of Principles of Surgery
and of Clinical Surgery in the Jefferson Medical College, and A. Haller

Gross, A. M., of the Philadelphia Bar. Preceded by a Memoir of Dr. Gross,

by the late Austin Flint, M. D., LL.D. In two handsome volumes, each con-

taining over 400 pages, demy 8vo, extra cloth, gilt tops, with fine Frontis-

piece engraved on steel. Price, ^5.00 net.

This autobiography, which was continued by the late eminent surgeon until

within three months before his death, contains a full and accurate history of his

early struggles, trials, and subsequent successes, told in a singularly interesting
and charming manner, and embraces short and graphic pen-portraits of many of

the most distinguished men—surgeons, physicians, divines, lawyers, statesmen,

scientists, etc.—with whom he was brought in contact in America and in Europe ;

the whole forming a retrospect of more than three-quarters of a century.



8 JV. B. SAUNDERS' ILLUSTRATED

SURGICAL PATHOLOGY AND THERAPEUTICS. By J. Col-

lins Warren, M. D., Professor of Surgery, Harvard Medical School, etc.

In one very handsome octavo volume of over 800 pages, with 135 illus-

trations, ^^ of which are chromo-lithographs, and all of which are drawn

from original specimens. (Passing through the press.)

Infiltration of Columna Adiposa and Subcutaneous Tissue with Pus in Carbuncle.

Condition of the Nerve-centres in Shock : a. Stimulated cell ; b. Resting cell.

Sptcimen Illustrations.

Covering as it does the entire field of Surgical Pathology and Surgical Thera-

peutics by an acknowledged authority, the publisher is confident that the work

will rank as a standard authority on the subject of which it treats. Particular

attention has been paid to Bacteriology and Surgical Bacteria from the standpoint
of recent investigations, and the chromo-lithographic plates in their fidelity to

nature and in scientific accuracy have hitherto been unapproached.



Practical, Exhaustive, Authoritative.

SAUNDERS'

NEW AID SERIES OF MANUALS.
FOR

STUDENTS AND PRACTITIONERS.

Mr. Saunders is pleased to announce as in active preparation his NEW
AID SERIES OF MANUALS for Students and Practitioners. As

publisher of the Standard Series of Question Compends, and ftirough inti-

mate relations with leading members of the medical profession, Mr. Saunders has

been enabled to study progressively the essential desiderata in practical "self-

helps
' '

for students and physicians.

This study has manifested that, while the published "Question Compends"

earn the highest appreciation of students, whom they serve in reviewing their

studies preparatory to examination, there is special need of thoroughly reliable

handbooks on the leading branches of Medicine and Surgery, each subject being

compactly and authoritatively written, and exhaustive in detail, without the intro-

duction of cases and foreign subject-matter which so largely expand ordinary text-

books.

The Saunders Aid Series will not merely be condensations from

present literature, but will be ably written by well-known authors

and practitioners, most of them being teachers in representative

American Colleges. This new series, therefore, will form an admirable col-

lection of advanced lectures, which will be invaluable aids to students in reading

and in comprehending the contents of " recommended "
works.

Each Manual will further be distinguished by the beauty of the new type ; by

the quality of the paper and printing ; by the copious use of illustrations ; by the

attractive binding in cloth
; and by the extremely low price, which will

uniformly be $1.25 per volume.



Saunders' New Aid Series of Manuals.

VOLUMES NOW READY.

PHYSIOLOGY. By Joseph Howard Raymond, A. M., M. D., Professor of

Physiology and Hygiene, and Lecturer on Gynecology in the Long Island

College Hospital, etc. Price, $1.25 net.

SURGERY, General and Operative. By John Chalmers DaCosta,
M. D., Demonstrator of Surgery, Jefferson Medical College, Philadelphia,
etc. Double number. Price, $2.50 net.

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING.
By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jefferson Med-
ical College, Philadelphia. Price, $1.25 net.

MEDICAL JURISPRUDENCE. By Henry C. Chapman, M. D., Pro-

fessor of Institutes of Medicine and Medical Jurisprudence in the Jefferson

Medical College of Philadelphia, etc. Price, $1.25 net.

SURGICAL ASEPSIS. By Carl Beck, M. D., Surgeon to St. Mark's

Hospital and to the German Poliklinik; Instructor in Surgery, New York

Post-Graduate Medical School, etc. Price, $1.25 net.

VOLUMES IN PREPARATION FOR EARLY PUBLICATION.

OBSTETRICS. By W. A. Newman Dorland, M. D., Demonstrator of

Obstetrics, University of Pennsylvania ;
Chief of Gynecological Dispensary,

Pennsylvania Hospital; Member of Philadelphia Obstetrical Society, etc.

Price, $1.25 net.

MATERIA MEDICA AND THERAPEUTICS. By Henry A. Grif-

fin, A. B., M. D., Assistant Physician to the Roosevelt Hospital, Out-patient

Department, New York City. Price, ;^i.25 net.

SYPHILIS AND THE VENEREAL DISEASES. By James Nevins

Hyde, M. D., Professor of Skin and Venereal Diseases in Rush Medical Col-

lege, Chicago. Double number. Price, JI2.50 net.

NERVOUS DISEASES. By Charles W. Burr, M. D., Clinical Professor

of Nervous Diseases, Medico- Chirurgical College, Philadelphia, etc. Price,

1 1. 25 net.

PRACTICE OF MEDICINE. By George Roe Lockwood, M. D., Pro-

fessor of Practice in the Woman's Medical College and in the New York

Infirmary, etc. Double number. Price, 1^2.50 net.

NOSE AND THROAT. By D. Braden Kyle, M. D., Chief Laryngologist

to St. Agnes' Hospital, Philadelphia; Instructor in Clinical Microscopy,

and Assistant Demonstrator of Pathology in the Jefferson Medical College,

etc. Price, $1.25 net.

*** There will be published in the same series, at close intervals, carefully-pre-

pared works on the subjects of Anatomy, Gynecology, Pathology, Hygiene, etc., by
prominent specialists.
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A MANUAL OF PHYSIOLOGY. By
Joseph H. Raymond, A. M., M. D., Professor

of Physiology and Hygiene, and Lecturer on

Gynecology in the Long Island College Hos-

pital ;
Director of Physiology in the Hoagland

Laboratory ; formerly Lecturer on Physiology
and Hygiene in the Brooklyn Normal School

for Physical Education
;
Ex-Vice-President of

the American Public Health Association ;
Ex-

Health Commissioner City of Brooklyn, etc.

Illustrated. Price, Cloth, $1.25 net.

specimen Illustration.A work for the student and practitioner, rep-

resenting in a concise form the existing state of

Physiology and its methods of investigation, based upon Comparative and Patho-

logical Anatomy, Clinical Medicine, Physics, and Chemistry, as well as upon
experimental research.

A MANUAL OF SURGERY, General and

Operative. By John Chalmers DaCosta,
M. D., Demonstrator of Surgery, Jefferson

Medical College, Philadelphia; Chief Assist-

ant Surgeon, Jefferson Medical College Hos-

pital ; Surgical Registrar, Philadelphia Hos-

pital, etc. One very handsome volume of

over 700 pages, with a large number of illus-

trations. (Double number.) Price, Cloth,

1^2.50 net.

A new manual of the Principles and Practice of

Surgery, intended to meet the demands of students

and working practitioners for a medium-sized work
which will embody all the newer methods of pro-
cedure detailed in the larger text-books. The work
has been written in a concise, practical manner, and especial attention has been

given to the most recent methods of treatment. Illustrations are freely used to

elucidate the text.

specimen Illustration.

A MANUAL OF OBSTETRICS. By W. A. Newman Dorland, M. D.,

Demonstrator of Obstetrics, University of Pennsylvania ;
Chief of Gyneco-

logical Dispensary, Pennsylvania Hospital ;
Member of Philadelphia Obstet-

rical Society, etc. Profusely illustrated. Price, Cloth, 1^1.25 net.

This work, which is thoroughly practical in its teachings, is intended, as its

title implies, to be a working text-book for the student and of value to the prac-
titioner as a convenient handbook of reference. Although concisely written,

nothing of importance is omitted that will give a clear and succinct knowledge
of the subject as it stands to-day. Illustrations are freely used throughout the

text.
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DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING.
By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jefferson Med-

ical College, Philadelphia. Price, Cloth, $1.25 net.

But little attention is generally given, in works on Materia Medica and Thera-

peutics, to the methods of combining remedies in the form of prescriptions, and

this manual has been written especially for students in the hope that it may serve

to give a thorough and comprehensive knowledge of the subject.

The work, which is based upon the last (1890) edition of the Pharmacopoeia,

fully covers the subjects of Weights and Measures, Prescriptions (form of writing,

general directions to pharmacist, grammatical construction, etc.), Dosage, Incom-

patibles, Poisons, etc.

MEDICALJURISPRUDENCE AND
TOXICOLOGY. By Henry C. Chap-

man, M. D., Professor of Institutes of

Medicine and Medical Jurisprudence in

the Jefferson Medical College of Phila-

delphia ;
Member of the College of Phy-

sicians of Philadelphia, of the Academy
of Natural Sciences of Philadelphia, of

the American Philosophical Society, and

of the Zoological Society of Philadel-

phia. 232 pages, with 36 illustrations,

some of which are in colors. Price,

%\.2t^ net. specimen Illustration.

For many years there has been a demand from members of the medical and

legal professions for a medium-sized work on this most important branch of medi-

cine. The necessarily proscribed limits of the work permit only the consideration

of those parts of this extensive subject which the experience of the author as

coroner's physician of the city of Philadelphia for a period of six years leads him
to regard as the most material for practical purposes.

Particular attention is drawn to the illustrations, many being produced in

colors, thus conveying to the layman a far clearer idea of the more intricate

cases.

" The salient points are clearly defined, and ascertained facts are laid down with a clearness

that is unequivocal."
—St. Louis Medical and SurgicalJournal.

" One that is not overloaded with an unnecessary detail of a lai^e amount of literature on the

subject, requiring hours of research for the essential points in the decision of a question ; that con-

tains the most lucid symptomatology of questionable conditions, tests of poisons, and the readiest

means of making them—such is the new book before us."— The Sanitarian.

A GUIDE TO THE BACTERIOLOGICAL LABORATORY. By
Langdon Frothingham, M. D. Illustrated. (In preparation.)

The technical methods involved in bacteria-culture, methods of staining, and

microscopical study are fully described and arranged as simply and concisely as

possible. The book is especially intended for use in laboratory work.
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NURSING : ITS PRINCIPLES AND PRACTICE. By Isabel Adams

Hampton, Graduate of the New York Training School for Nurses attached to

Bellevue Hospital ; Superintendent of Nurses, and- Principal of the Training

School for Nurses, Johns Hopkins Hospital, Baltimore, Md.
;

late Superin-

tendent of Nurses, Illinois Training School for Nurses, Chicago, 111. In one

very handsome i2mo volume of 484 pages, profusely illustrated. Price,

Cloth, ^2.00 net.

This entirely new work on the important subject of nursing is at once compre-
hensive and systematic. It is written in a clear, accurate, and readable style, suit-

able alike to the student and the lay reader. Such a work has long been a deside-

ratum with those intrusted with the management of hospitals and the instruction

of nurses in training schools. It is also of especial value to the graduated nurse

who desires to acquire a practical working knowledge of the care of the sick and
the hygiene of the sick-room.

METHODS OF PREVENTING AND CORRECTING DEFORM-
ITIES OF THE BONES AND JOINTS : A Handbook of Prac-

tical Orthopedic Surgery. By H. Augustus Wilson, M. D., Professor

of General and Orthopedic Surgery, Philadelphia Polyclinic; Clinical Pro-

fessor of Orthopedic Surgery, Jefferson Medical College, Philadelphia, etc.

(In preparation.)

The aim of the author is to provide a book of moderate size, containing com-

prehensive details that will enable general practitioners to understand thoroughly
the mechanical features of the many forms of congenital and acquired deformities

of the bones and joints.
The mechanical functions that are impaired will be considered first as to pre-

vention as of primary importance, and following this will be described the methods
of correction that have been proved practical by the author. Operative procedures
will be considered from a mechanical as well as a surgical standpoint. Prominence
will be given to the mechanical requirements for braces and artificial limbs, etc.,

with description of the methods for constructing the simplest forms, whether made
of plaster of Paris, felt, leather, paper, steel, or other materials, together with the

methods of readjustment to suit the changes occurring during the progress of the

case. A very large number of original illustrations will be used.

AN OPERATION BLANK, with Lists of Instruments, etc. re-

quired in Various Operations. Prepared by W. W. Keen, M. D,,

LL.D., Professor of Principles of Surgery in the Jefferson Medical College,

Philadelphia. Price per Pad, containing Blanks for fifty operations, 50
cents net.

A convenient blank (suitable for all operations), giving complete instructions

regarding necessary preparation of patient, etc., with a full list of dressings and
medicines to be employed.

At the back of pad is a list of instruments used—viz. general instruments, etc.,

required for all operations ; and special instruments for surgery of the brain and

spine, mouth and throat, abdomen, rectum, male and female genito-urinary organs,
the bones, etc.

The whole forming a neat pad, arranged for hanging on the wall of a surgeon's
office or in the hospital operating-room.
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DISEASES OF ^VOMEN. By Henry J. Garrigues, A. M., M. D., Pro-

fessor of Obstetrics in the New York Post-Graduate Medical School and Hos-

pital ; Gynaecologist to St. Mark's Hospital, and to the German Dispensary,

etc., New York City. In one very handsome octavo volume of about 700

pages, illustrated by numerous wood-cuts and colored plates. Prices : Cloth,

|i4.oo net; Sheep, ;^5.oo net.

specimen Illustration.

A PRACTICAL work on gynaecology for the use of students and practitioners,
written in a terse and concise manner. The importance of a thorough knowledge
of the anatomy of the female pelvic organs has been fully recognized by the

author, and considerable space has been devoted to the subject. The chapters on

Operations and on Treatment are thoroughly modern, and are based upon the

large hospital and private practice of the author. The text is elucidated by a

large number of illustrations and colored plates, many of them being original, and

forming a complete atlas for studying embryolo^i^y and the anatomy of the female

genitalia, besides exemplifying, whenever needed, morbid conditions, instruments,

apparatus, and operations.
EXCERPT OF CONTENTS.

Development of the Female Genitals.—Anatomy of the Female Pelvic Organs.
—

Physiology.—
Puberty.

—Menstruation and Ovulation.—Copulation.
—Fecundation.—The Climacteric.—Etiolc^y

in General.—Examinations in General.—Treatment in General.—Abnormal Menstruation and Me-

trorrhagia.
—Leucorrhea.—Diseases of the Vulva.—Diseases of the Perineum.—Diseases of the

Vagina.—Diseases of the Uterus.—Diseases of the Fallopian Tubes.—Diseases of the Ovaries.—
Diseases of the Pelvis.—Sterility.

The reception accorded to this vrork has been most flattering. In the
short period -which has elapsed since its issue, it has been adopted and
recommended as a text-book by more than 60 of the Medical Schools and
Universities of the United States and Canada.

" One of the best text-books for students and practitioners which has been published in the

English language ; it is condensed, clear, and comprehensive. The profound learning and great
clinical exjierience of the distinguished author find expression in this book in a most attractive and

instructive form. Young practitioners, to whom experienced consultants may not be available, will

find in this book invaluable counsel and help."
Thad. a. Reamy, M. D., LL.D.,

Professor of Clinical Gynecology, Medical College of Ohio ; Gynecologist to the Good
Samaritan and to the Cincinnati Hospitals.
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ESSENTIALS OF ANATOMY AND MANUAL OF PRACTICAL
DISSECTION, containing "Hints on Dissection." By Charles B.

Nancrede, M. D., Professor of Surgery and Clinical Surgery in the Uni-

versity of Michigan, Ann Arbor; Corresponding Member of the Royal

Academy of Medicine, Rome, Italy; late Surgeon Jefferson Medical Col-

lege, etc. Fourth and revised edition. Post 8vo, over 500 pages, with

handsome full-page lithographic plates in colors, and over 200 illustrations.

Price : Extra Cloth or Oilcloth for the dissection-room, ^2.00 net.

No pains nor expense have been spared to make this work the most exhaustive

yet concise Student's Manual of Anatomy and Dissection ever published, either in

America or in Europe.
The colored plates are designed to aid the student in dissecting the muscles,

arteries, veins, and nerves. The wood-cuts have all been specially drawn and

engraved, and an Appendix added containing 60 illustrations representing the

structure of the entire human skeleton, the whole being based on the eleventh edi-

tion of Gray's Anato?ny, and forming a handsome 8vo volume of over 500 pages.

A MANUAL OF PRACTICE OF MEDICINE. By A. A. Stevens,

A. M., M. D., Instructor of Physical Diagnosis in the University of Pennsyl-

vania, and Demonstrator of Pathology in the Woman's Medical College of

Philadelphia. Specially intended for students preparing for graduation and

hospital examinations, and includes the following sections : General Diseases,

Diseases of the Digestive Organs, Diseases of the
'

Respiratory System, Dis-

eases of the Circulatory System, Diseases of the Nervous System, Diseases of

the Blood, Diseases of the Kidneys, and Diseases of the Skin. Each section

is prefaced by a chapter on General Symptomatology. Third edition. Post

8vo, 502 pages. Numerous illustrations and selected formulae. Price, $2.50.

Contributions to the science of medicine have poured in so rapidly during the

last quarter of a century that it is well-nigh impossible for the student, with the

limited time at his disposal, to master elaborate treatises or to cull from them that

knowledge which is absolutely essential. From an extended experience in teach-

ing, the author has been enabled, by classification, to group allied syniptoms,

and by the judicious elimination of theories and redundant explanations to

bring within a comparatively small compass a complete outline of the practice of

medicine.

A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR-
GERY, arranged in conformity with The American Text-book

of Surgery. By Nicholas Senn, M. D., Ph. D., Professor of Surgery in

Rush Medical College, Chicago, and in the Chicago Polyclinic. Price, $2.00.

This, the latest work of its eminent author, himself one of the contributors to

the ''American Text-book of Surgery," will prove of exceptional value to the

advanced student who has adopted that work as his text-book. It is not only the

syllabus of an unrivalled course of surgical practice, but it is also an epitome or

supplement to the larger work.
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SYLLABUS OF OBSTETRICAL LECTURES in the Medical

Department, University of Pennsylvania, liy Richard C. Norkis,
A. M., M. D., Demonstrator of Obstetrics in the University of Pennsylvania.
Third edition, thoroughly revised and enlarged. Crown 8vo. Price, Cloth,

interleaved for notes, $2.00 net.

" This work is so far superior to others on the same subject that we take

pleasure in calling attention briefly to its excellent features. It covers the subject

thoroughly, and will prove invaluable both to the student and the practitioner.
The author has introduced a number of valuable hints which would only occur
to one who was himself an experienced teacher of obstetrics. The subject-matter
is clear, forcible, and modern. We are especially pleased with the portion devoted
to the practical duties of the accoucheur, care of the child, etc. The paragraphs
on antiseptics are admirable

;
there is no doubtful tone in the directions given.

No details are regarded as unimportant ; no minor matters omitted. We venture

to say that even the old practitioner will find useful hints in this direction which
he cannot afford to despise."

—Medical Record.

OUTLINES OF OBSTETRICS: A Syllabus of Lectures Delivered

at Long Island College Hospital. By Charles Jewett, A. M., M. D.,

Professor of Obstetrics and Pediatrics in the College, and Obstetrician to the

Hospital. Edited by Harold F. Jewett, M. D. Post 8vo, 264 pages.

Price, $2.00.

This book treats only of the general facts and principles of obstetrics : these

are stated in concise terms and in a systematic and "natural order of sequence,
theoretical discussion being as far as possible avoided ;

the subject is thus pre-
sented in a form most easily grasped and remembered by the student. Special
attention has been devoted to practical questions of diagnosis and treatment, and
in general particular prominence is given to facts which the student most needs to

know. The condensed form of statement and the orderly arrangement of topics

adapt it to the wants of the busy practitioner as a means of refreshing his know-

ledge of the subject and as a handy manual for daily reference.

NOTES ON THE NE^VER REMEDIES: their Therapeutic Appli-
cations and Modes of Administration. By David Cerna, M.D., Ph.D.,

Demonstrator of and Lecturer on Experimental Therapeutics in the Univer-

sity of Pennsylvania. Post-octavo, 175 pages. Price, $1.25.

The work takes up in alphabetical order all the newer remedies, giving their

physical properties, solubility, therapeutic applications, administration, and chem-
ical formula.

It thus forms a very valuable addition to the various works on therapeutics now
in existence.

Chemists are so multiplying compounds, that, if each compound is to be thor-

oughly studied, investigations must be carried far enough to determine the prac-
tical importance of the new agents.

"
Especially valuable because of its completeness, its accuracy, its systematic consideration of

the properties and therapy of many remedies of which doctors generally know but little, expressed
in a brief yet terse manner."—Chicago Clinical Revieto.

" A timely and needful book .... which physicians who avail themselves of the use of the

newer remedies cannot afford to do without."— TA^ Sanitarian.
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LABORATORY EXERCISES IN BOTANY. By Edson S. Bastin,
M. A., Professor of Materia Medica and Botany in the Philadelphia College

of Pharmacy. With over 75 plates. (In preparation.)

This work is intended for the beginner and the advanced student, and it fully
covers the structure of flowering plants, roots, ordinary stems, rhizomes, tubers,

bulbs, leaves, flowers, fruits, and seeds. Particular attention is given to the gross
and microscopical structure of plants, and to those used in medicine. Illustrations

have freely been used to elucidate the text, and a complete index to facilitate refer-

ence has been added.
The folding charts which supplement the subjects will be found useful in con-

nection with the study of the text.

Trailing Arbutus (Epigea repens).

Specimen Illustration.

SAUNDERS' POCKET MEDICAL LEXICON; or, Dictionary of

Terms and Words used in Medicine and Surgery. By John M.

Keating, M. D., Editor of "Cyclopaedia of Diseases of Children," etc. ;

Author of the "New Pronouncing Dictionary of Medicine," and Henry
Hamilton, Author of "A New Translation of Virgil's ^neid into English

Verse;" Co-Author of a "New Pronouncing Dictionary of Medicine."

A new and revised edition. 32mo, 282 pages. Prices: Cloth, 75 cents;

Leather Tucks, $1.00.

This new and comprehensive work of reference is the outcome of a demand for

a more modern hand-book of its class than those at present on the market, which,
dating as they do from 1855 to 1884, are of but trifling use to the student by their

not containing the hundreds of new words now used in current literature, espe-

cially those relating to Electricity and Bacteriology.

"
Remarkably accurate in terminology, accentuation, and definition."—Journal of American

Medical Association.

"
Brief, yet complete .... it contains the very latest nomenclature in even the newest depart-

ments of medicine."—Medical Record.
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SAUNDERS' POCKET MEDICAL FORMULARY. By William
M. Powell, M. D., Attending Physician to the Mercer House for Invalid

Women at Atlantic City. Containing 1750 Formulge, selected from several

hundred of the best-known authorities. Forming a handsome and convenient

pocket companion of nearly 300 printed pages, with blank leaves for additions;

with an Appendix containing Posological Table, Formulae and Doses for

Hypodermic Medication, Poisons and their Antidotes, Diameters of the

Female Pelvis and Foetal Head, Obstetrical Table, Diet List for Various Dis-

eases, Materials and Drugs used in Antiseptic Surgery, Treatment of Asphyxia
from Drowning, Surgical Remembrancer, Tables of Incompatibles, Eruptive

Fevers, Weights and Measures, etc. Third edition, revised and greatly

enlarged. Handsomely bound in morocco, with side index, wallet, and flap.

Price, $1.75 net.

" This little book, that can be conveniently carried in the pocket, contains an immense amount
of material. It is very useful, and as the name of the author of each prescription is given is

unusually reliable."—New York Medical Record.

HOW TO EXAMINE FOR LIFE INSURANCE. By John M.

Keating, M. D., Fellow of the College of Physicians and Surgeons of Phila-

delphia ; Vice-President of the American Paediatric Society ; Ex-President

of the Association of Life Insurance Medical Directors. Royal 8vo, 211

pages, with two large phototype illustrations, and a plate prepared by Dr.

McClellan from special dissections ; also, numerous cuts to elucidate the text.

Price, in Cloth, $2.00 net.

Part I., which has been carefully prepared from the best works on Physical Diag-
nosis, is a short and succinct account of the methods used to make exami-

nations
;
a description of the normal condition and of the earliest evidences

of disease.

Part II. contains the Instructions of twenty-four Life Insurance Companies to

their medical examiners.

" This is by far the most useful IxKjk which has yet appeared on insurance examination, a sub-

ject of growing interest and importance. Not the least valuable portion of the volume is Part II.,

which consists of instructions Lssued to their examining physicians by twenty-four representative

companies of this country. As the proofs of these instructions were corrected by the directors of

the companies, they form the latest instructions obtainable. If for these alone the book should be

at the right hand of every physician interested in this special branch of medical science."— The

Medical A'c-ios, Philadelphia.

MANUAL OF MATERIA MEDICA AND THERAPEUTICS. By
A. A. Stevens, A. M., M. D., In.structor of Physical Diagnosis in the Uni-

versity of Pennsylvania, and Demonstrator of Pathology in the Woman's

Medical College of Philadelphia. 435 pages. Price, Cloth, ^2.25.

This wholly new volume, which is based on the 1890 edition of the Pharma-

copoeia, comprehends the following sections: Physiological .Action of Drugs;

Drugs; Remedial Measures other than Drugs; Applied Therapeutics; Incom-

patibility in Prescriptions ; Table of Doses ;
Index of Drugs ;

and Index of Dis-

eases ; the treatment being elucidated by more than two hundred formulae.



SAUNDERS' QUESTION COMPENDS.

Arranged in Question and Answer Form.

THE LATEST, CHEAPEST, AND BEST ILLUSTRATED SERIES
OF COMPENDS EVER ISSUED.

Now the Standard Authorities in Medical Literature

students and Practitioners in every City of the United States
and Canada.

THE REASON V/HY
They are the advance guard of " Student's Helps

"—that DO help
; they are the leaders in

their special line, well and authoritatively written by able men, who, as teachers in the large col-

leges, know exactly what is wanted by a student preparing for his examinations. The judgment
exercised in the selection of authors is fully demonstrated by their professional elevation. Chosen

from the ranks of Demonstrators, Quiz-masters, and Assistants, most of them have become Pro-

fessors and Lecturers in their respective colleges.

Each book is of convenient size (5x7 inches), containing on an average 250 pages, profusely

illustrated, and elegantly printed in clear, readable type, on fine paper.

The entire series, numbering twenty-three subjects, has been kept thoroughly revised and

enlarged when necessary, many of them being in their fourth and fifth editions.

TO SUM UP.
Although there are numerous other Quizzes, Manuals, Aids, etc. in the market, none of them

approach the " Blue Series of Question Compends ;" and the clain\ is made for the following points

of excellence :

1. Professional distinction and reputation of authors.

2. Conciseness, clearness, and soundness of treatment.

3. Size of type and quality of paper and binding.

\* Any of these Compends will be mailed on receipt of price.
19
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specimen Illustration.

1. ESSENTIALS OF PHYSIOLOGY. By H. A. Hare, M. D., Professor

of Therapeutics and Materia Medica in the

Jefferson Medical College of Philadelphia ;

Physician to St. Agnes' Hospital and to the

Medical Dispensary of the Children's Hos-

pital ; Laureate of the Royal Academy of

Medicine in Belgium, of the Medical Society
of London, etc. Third edition, revised and

enlarged by the addition of a series of hand-

some plate illustrations taken from the cele-

brated " Icones Nervorum Capitis" of Ar-

nold. Crown 8vo, 230 pages, numerous

illustrations. Price, Cloth, ^i. 00 net; inter-

leaved for notes, ^1.25 net.

" An exceedingly useful little compend. The author has done his work thoroughly and well.

The plates of the cranial nerves from Arnold are superb."—Journal of American Medical Asso-
ciation.

2. ESSENTIALS OF SURGERY, containing also, Venereal Diseases, Surg-
ical Landmarks, Minor and Operative Surgery, and a Complete Description,

together with full Illustrations, of the Hand-

kerchief and Roller Bandage. By Edward

Martin, A. M., M. D., Clinical Professor of

Genito-Urinary Diseases, Instructor in Operative

Surgery, and Lecturer on Minor Surgery, Uni-

versity of Pennsylvania ; Surgeon to the Howard

Hospital; Assistant Surgeon to the University

Hospital, etc. Fifth edition, Crown 8vo, 334

pages, profusely illustrated. Considerably enlarged by an Appendix contain-

ing full directions and prescriptions for the preparation of the various mate-

rials used in Antiseptic Surgery ; also, several hundred recipes covering the

medical treatment of surgical affections. Price, Cloth, ^i.oo; interleaved for

notes. Si. 25.

" Written to assist the student, it will be of undoubted value to the practitioner, containing as

it does the essence of surgical work."—Boston Medical and SurgicalJournal.

3. ESSENTIALS OF ANATOMY, including the Anatomy of the

Viscera. By Charles B. Nancrede, M. D., Professor of Surgery and of

Clinical Surgery in the University of Michigan, Ann Arbor ; Corresponding

Member of the Royal Academy of Medicine, Rome, Italy ;
late Surgeon to

the Jefferson Medical College, etc. Fifth edition. Crown 8vo, 380 pages,

180 illustrations. Enlarged by an Appendix, containing over sixty illus-

trations of the Osteology of the Human Body. The whole based upon the

last (eleventh) edition of Gray's Anatomy. Ftice, Cloth, $1.00; interleaved

for notes, $1.25.
"
Truly such a book as no student can aflord to be without."—American Practitioner and News.

" The questions have been wisely selected, and the answers accurately and concisely given."
—

University Medical Magazine.

Specimen Illustration.
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4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND
INORGANIC, containing also, Questions on Medical Physics, Chemical

Physiology, Analytical Processes, Urinalysis, and Toxicology. By Lawrence

Wolff, M. D., Demonstrator of Chemistry, Jefferson Medical College';

Visiting Physician to the German Hospital of Philadelphia ; Member of

Philadelphia College of Pharmacy, etc. Fourth and revised edition, with an

Appendix, Crown 8vo, 212 pages. Price, Cloth, ;^i.oo; interleaved for

notes, ^1.25.

" The scope of this work is certainly equal to that of the best course of lectures on Medical

Chemistry.
' '—Pharmaceutical Era.

5. ESSENTIALS OF OBSTETRICS. By *

W. Easterly Ashton, M. D., Professor of Gyn-

aecology in the Medico-Chirurgical College of

Philadelphia ;
Obstetrician to the" Philadelphia

Hospital. Third edition, thoroughly revised

and enlarged. Crown 8vo, 244 pages, 75 illus-

trations. Price, Cloth, j^i.oo; interleaved for

notes, ^1.25.
" An excellent little volume containing correct and practical

knowledge. An admirable compend, and the best condensation

we have seen."—Southern Practitioner.

" Of extreme value to students, and an excellent little book
to freshen up the memory of the practitioner."

—
Chicago Medical

Times.

Specimen Illustration.

ESSENTIALS OF PATHOLOGY
AND MORBID ANATOMY. By
C. E. Armand Semple, B. A., M. B. Can-

tab. L. S. A., M. R. C. P. Lend., Physician

to the Northeastern Hospital for Children,

Hackney ;
Professor of Vocal and Aural

Physiology, and Examiner in Acoustics at

Trinity College, London, etc. Crown 8vo,

1 74 pages, illustrated, (sixth thousand). Price,

Cloth, $1.00; interleaved for notes, $1.2^.

" A valuable little volume—truly a multiim in parvo.''^—

Specimen Illustration.

Cincinnati Medical News.

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS,
AND PRESCRIPTION-WRITING. By Henry Morris, M. D.,

Late Demonstrator, Jefferson Medical College ;
Fellow College of Physicians,

Philadelphia; Co-Editor Biddle's Materia Medica; Visiting Physician to St.

Joseph's Hospital, etc. Fourth edition, -Crown Svo, 250 pages. Price,

Cloth, $1.00; interleaved for notes, $1.25.

« One of the best compends in this series. Concise, pithy, and clear, well suited to the pur-

pose for which it is prepared."
—Medical and Surgical Reporter.

" The subjects are treated in such a unique and attractive manner that they cannot fail to

impress the mind and instruct in a lasting ma.xmQr."—Buffalo Medical and SurgicalJournal.
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8, 9. ESSENTIALS OF PRACTICE OF MEDICINE. By Henry

Morris, M. D., Author of "Essentials of Materia Medica," etc., with an

Appendix on the Clinical and Microscopical Examination of Urine, by Law-
rence Wolff, M. D., Author of "Essentials of Medical Chemistry," etc.

Colored (Vogel) urine scale and numerous fine illustrations. Third edi-

tion, enlarged by some three hundred essential formulae, selected from

the writings of the most eminent authorities of the medical profession.

Collected and arranged by William M. Powell, M. D., author of

"Essentials of Diseases of Children." Crown 8vo, 460 pages. Price,

Cloth, ^2.00.
" The teaching is sound, the presentation graphic, matter as full as might be desired, and the

style attractive."—American Practitioner and News.
" A first-class practice of medicine boiled down, and giving the real essentials in as few words

as is consistent with a thorough understanding of the subject.'
—Medical Brief.

10. ESSENTIALS OF GYNiECOL-
OGY. By Edwin B. Cragin, M. D.,

Attending Gynecologist, Roosevelt Hos-

pital, Out-Patients' Department ;
Assistant

Surgeon, New York Cancer Hospital, etc.

Fourth edition, revised. Crown 8vo, 198

pages, 62 fine illustrations. Price, Cloth,

$1.00 ; interleaved for notes, $1.25.

" This is a most excellent addition to this series of

question compends The style is concise, and at the

same time the sentences are well rounded. This renders

the book far more easy to read than most compends,
and adds distinctly to its value."—Medical and Surg-
ical Reporter.

11. ESSENTIALS OF DISEASES
OF THE SKIN. By Henry W.

Stelwagon, M. D., Clinical Lecturer

on Dermatology in the Jefferson Med-

ical College, Philadelphia; Physician

to the Skin Service of the Northern

Dispensary ; Dermatologist to Phila-

delphia Hospital ; Physician to Skin

Department of the Howard Hospital ;

Clinical Professor of Dermatology in

the Woman's Medical College, Phila-

delphia, etc. Third edition. Crown

8vo, 270 pages, 86 illustrations, many
of which are original. Price, Cloth,

Ji.oo ;
interleaved for notes, $1.25 net.

" An immen.se amount of literature has been gone over and judiciously condensed
writer's skill and experience."—Medical Record.

" The book admirably answers the purjxKse for which it is written. The experience
reviewer has taught him that just such a book is needed."—Ne7a York MedicalJournal.

S^eciimen Illuttration.

^tcimtM liltutratitm.

by the

of the



CATALOGUE OF MEDICAL WORKS. 23

12. ESSENTIALS OF MINOR SURGERY,
BANDAGING, AND VENEREAL DIS-
EASES. By Edward Martin, A. M., M. D.,

Authorof "Essentials of Surgery," etc. Second edi-

tion. Crown 8vo, thoroughly revised and enlarged,

78 illustrations. Price, Cloth, ^i.oo; interleaved for

notes, $1.25.
" Characterized by the same literary excellence that has distin-

guished previous numbers of this series of compends."—American
Practitioner and News.

" The best condensation of the subjects of which it treats yet placed
before the profession."

—Medical News, Philadelphia.

13. ESSENTIALS OF LEGAL MEDICINE,
TOXICOLOGY, AND HYGIENE. By C. E.

Armand Semple, M. D., Author of "Essentials of

Pathology and Morbid Anatomy." Crown 8vo, 212

pages, 130 illustrations. Price, Cloth, ;^i.oo; inter-

leaved for notes, $1.25.
" The leading points, the essentials of this too much neglected por-

tion of medical science, are here summed up systematically and

clearly."— ^ow/z^^rw Practitioner.

Specimen Illuslration .

Specimen Illustration.

14. ESSENTIALS OF REFRACTION AND DISEASES OF THE
EYE. By Edward Jackson, A. M., M. D., Professor of Diseases of the

Eye in the Philadelphia Polyclinic and College for Graduates in Medicine ;

Member of the American Ophthalmological Society ;
Fellow of the College

of Physicians of Philadelphia ; Fellow of the American Academy of Medi-

cine, etc.
;
and ESSENTIALS OF DISEASES OF THE NOSE

AND THROAT. By E. Baldwin Gleason, M. D., Surgeon in charge

of the Nose, Throat, and Ear Department of the Northern Dispensary of

Philadelphia ; formerly Assistant in the Nose and Throat Dispensary of the

Hospital of the University of Pennsylvania, and Assistant in the Nose and

Throat Department of the Union Dispensary, etc. Two volumes in one.

Second edition. Crown 8vo, 294 pages, 124 illustrations. Price, Cloth,

|i.oo; interleaved for notes, $1.25.

specimen Illuitrations .

" A valuable book to the beginner in these branches, to the student, to the busy practitioner,

and as an adjunct to more thorough reading. The authors are capable men, and as successful

teachers know what a student most needs "—New York Medical Record.
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15. ESSENTIALS OF DISEASES OF CHILDREN. By William

M. Powell, M. D., Attending Physician to the Mercer House for Invalid

Women, at Atlantic City, N. J. ;
late Physician to the Clinic for the Dis-

eases of Children in the Hospital of the University of Pennsylvania and St.

Clement's Hospital; Instructor in Physical Diagnosis in the Medical Depart-

ment of the University of Pennsylvania. Crown 8vo, 216 pages. Price,

Cloth, $1.00; interleaved for notes, $1.25.

" This work is gotten up in the clear and attractive style that characterizes the Saunders'

Series. It contains in appropriate form the gist of all the best works in the department to which
it relates."—American Practitioner and News.

"The book contains a series of important questions and answers, which the student will find

of great utility in the examination of children."—Annals of Gyncecology.

16. ESSENTIALS OF EXAMINATION
OF URINE. By Lawrence Wolff,
M. D., Author of "Essentials of Medical

Chemistry," etc. Colored (Vogel) urine

scale and numerous illustrations. Crown

8vo. Price, Cloth, 75 cents.

" A little work of decided value."— University Medical

Magazine.
" A good manual for students, well written, and an-

swers, categorically, many questions beginners are sure to

ask."—Medical Record.
" The questions have been well chosen, and the an-

swers are clear and brief. The book cannot fail to be use-

ful to students."—Medical and Surgical Reporter.
Specimen illustration.

Specimen IllusiratioH.

17. ESSENTIALS OF DIAGNOSIS. By Solomon

SoLis-CoHEN, M. D., Professor of Clinical Medicine and

Applied Therapeutics in the Philadelphia Polyclinic, and

Augustus A. Eshner, M. D., Instructor in Clinical Medi-

cine, Jefferson Medical College, Philadelphia. Crown

8vo, 382 pages, 55 illustrations, some of which are col-

ored, and a frontispiece. Price, $1.50 net.

" A good book for the student, properly written from their standpoint,
and confines itself well to its text."—Medical Record.

" Concise in the treatment of the subject, terse in expression of fact.

. . . The work is reliable, and represents the accepted views of clinicians

of to-day."
—American Journal of Medical Sciences.

" The subjects are explained in a few well-selected words, and the required groimd has been

thoroughly gone over."—International Medical Magazine.

18. ESSENTIALS OF PRACTICE OF PHARMACY. By Lucius E.

Sayre, M. D., Professor of Pharmacy and Materia Medica in the University
of Kansas. Second edition, revised and enlarged. Crown 8vo, 200 pages.

Price, Cloth, jji.oo; interleaved for notes, I1.25.

"Covers a great deal of ground in small compass. The matter is well digested and arranged.
The research questions are a valuable feature of the hooV.''—Albany Medical Annals.

" The best quiz on Pharmacy we have yet examined."—National Drug Register.
" The veteran pharmacist can peruse it with pleasure, because it emphasizes his grasp upon

knowledge already gleaned."— Western Drug Record.
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specimen Illustration.

20. ESSENTIALS OF BACTERIOLOGY:
A Concise and Systematic Introduction

to the Study of Micro-organisms. By
M. V. Ball, M. D., Assistant in Microscopy,

Niagara University, Buffalo, N. Y.
;

late Resi-

dent Physician, German Hospital, Philadelphia,

etc. Second edition revised. Crown 8vo, 200

pages, 81 illustrations, some in colors, and 5

plates. Price, Cloth, $1.00; interleaved for

notes, $1.25.

" The amount of material condensed in this little book is

so great, and so accurate are the formulae and methods, that it

will be found useful as a laboratory hand-book."—Medical News.
"
Bacteriology is the keynote of future medicine, and every physician who expects success

must familiarize himself with a knowledge of germ-life
—the agents of disease. This little book,

with its beautiful illustrations, will give the students, in brief, the results of years of study and
research unaided."—Pacific Record of Medicine and Surgery.

21. ESSENTIALS OF NERVOUS DIS-
EASES AND INSANITY, their Symp-
toms and Treatment. By John C. Shaw,
M. D., Clinical Professor of Diseases of the Mind

and Nervous System, Long Island College Hos-

pital Medical School ; Consulting Neurologist to

St. Catherine's Hospital and to the Long Island

College Hospital ; formerly Medical Superin-

tendent King's County Insane Asylum. Second

edition. Crown 8vo, 186 pages, 48 original

illustrations, mostly selected from the Author's

private practice. Price, Cloth, $1.00; inter-

leaved for notes, $1.25.

"Clearly and intelligently v/ritten."—Boston Medical and Surgical Jozirnal.
" A valuable addition to this series of compends, and one that cannot fail to be appreciated by

all physicians and students."—Medical Brief.
" Dr. Shaw's Primer is excellent. The engravings are well executed and very interesting."

—
Times and Register.

22. ESSENTIALS OF PHYSICS. By Fred. J.

Brockway, M. D., Assistant Demonstrator of Anat-

omy in the College of Physicians and Surgeons, New
York. Crown 8vo, 320 pages, 155 fine illustrations.

Price, Cloth, $1.00 net; interleaved for notes, $1.25

net.

" The publi.sher has again shown himself as fortunate. in his edi-

tor as he ever has been in the attractive style and make-up of his

compends."—American Practitioner and News.

" Contains all that one need know of the subject, is well written,
and is copiously illustrated."—Medical Record.

" The author has dealt with the subject in a manner that will make the theme not only com-

paratively easy, but also of interest."—Medical Neius.

Specimen Illustration.

Specimen Illustration.
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23. ESSENTIALS OF MEDICAL ELECTRICITY. By D. D. Stew-

ART, M. D., Demonstrator of Diseases of the Nervous System, and Chief of

the Neurological Clinic in the Jefferson Medical College ; Physician to St.

Mary's Hospital, and to St. Christopher's Hospital for Children, etc., and

E. S. Lawrance, M. D., Chief of the Electrical Clinic, and Assistant

Demonstrator of Diseases of the Nervous System in the Jefferson Medical

College, etc. Crown 8vo, 148 pages, 65 illustrations. Price, Cloth, ;gi.oo;

interleaved for notes, $1.25.

"
Clearly written, and afTords a safe guide to the beginner in this subject."

—Medical attd

SurgicalJournal.
" The subject is presented in a lucid and pleasing manner."—Medical Record.

" A little work on an important subject, which will prove of great value to medical students

and trained nurses who wish to study the scientific as well as the practical points of electricity."
—

TAe Hospital, London, England.

" The selection and arrangement of material are done in a skilful manner. It gives, in a

condensed form, the principles and science of electricity and their application in the practice of

medicine."—Annals of Surgery.

-iSijfc

24. ESSENTIALS OF DISEASES OF
THE EAR. By E. B. Gleason, S. B.,

M. D., Clinical Professor of Otology, Med-

ico-Chirurgical College, Philadelphia; Sur-

geon in Charge of the Nose, Throat, and

Ear Department of the Northern Dispen-

sary of Philadelphia ; formerly Assistant in

the Nose and Throat Dispensary of the

Hospital of the University of Pennsylvania,

and Assistant in the Nose and Throat De-

partment of the Union Dispensary. 89

illustrations. Price, Cloth, $1.00; inter-

leaved for notes, ^51.25.

This latest addition to the Saunders Compend
Series accurately represents the modern aspect of

otological science. While small in compass, it is logically and capably written
;

it

comprises upward of 150 pages, with 89 illustrations, mostly from o'riginal sources.

^tcimen illuitratLn.

NURSE'S DICTIONARY of Medical Terms and Nursing Treat-

ment, containing Descriptions of the Principal Medical and Nursing Terms

and Abbreviations ;
of the Instruments, Drugs, Diseases, Accidents, Treat-

ments, Physiological Names, Operations, Foods, Appliances, etc. encountered

in the ward or in the sick-room. Compiled for the use of nurses. By
HoNNOR Morten, Author of "How to Become a Nurse," "Sketches of

Hospital Life," etc. i6mo, 140 pages. Price, Cloth, $1.00.

This little volume is intended merely as a small reference-book which can be

consulted at the bedside or in the ward. It gives sufficient explanation to the

nurse to enable her to comprehend a case until she has leisure to look up larger

and fuller works on the subject.



Hnnouncement of jfortbcoming ipubUcations,

SURGICAL PATHOLOGY AND THERAPEUTICS. By J. Col-

lins Warren, M. D., Professor of Surgery, Harvard Medical School, etc.

In one very handsome octavo volume of over 800 pages, with 135 illus-

trations, ;^;^
of which are chromo-lithographs, and all of which are drawn

from original specimens. (Passing through the press.)

A SYLLABUS OF GYNECOLOGY, arranged in conformity with
The American Text-Book of Gynecology. By J. W. Long, M. D.,

Professor of Diseases of Women and Children, Medical College of Virginia, etc.

(Preparing.)

Based upon the teaching and methods laid down in the larger work, this will not only be use-

ful as a supplementary volume, but to those who do not already possess the Text-Book it will also

have an independent value as an aid to the practitioner in gynecological work, and to the student

as a guide in the lecture-room, as the subject is presented in a manner at once systematic, clear,

succinct, and practical.

TEMPERATURE CHART. Prepared by D. T. Laine, M. D. Size

8x i^}4 inches. Price, per pad of 25 charts, 50 cents.

A conveniently arranged chart for recording Temperature, with columns for daily amounts of

Urinary and Fecal Excretions, Food, Remarks, etc. On the back of each chart is given in full the

method of Brand in the treatment of Typhoid Fever.

LABORATORY EXERCISES IN BOTANY. By Edson S. Bastin,
M. A., Professor of Materia Medica and Botany in the Philadelphia College

of Pharmacy. One handsome 8vo volume, with over 75 plates. (Passing

through the press.)

A GUIDE TO THE BACTERIOLOGICAL LABORATORY. By
Langdon Frothingham, M. D. Illustrated. (In preparation.)

SAUNDERS' NEW AID SERIES OF MANUALS
IN ACTIVE PREPARATION.

{^For further description see pages g, 10.)

DOSE-BOOK AND MANUAL OF PRESCRIPTION-^A^RITING.
By E. Q. Thornton, M. D.

SURGICAL ASEPSIS. By Carl Beck, M. D.

MANUAL OF OBSTETRICS. By W. A. Newman Borland, M. D.

SYPHILIS AND THE VENEREAL DISEASES. By James Nevins

Hyde, M. D.

NERVOUS DISEASES. By Charles W. Burr, M. D.

DISEASES OF THE NOSE AND THROAT. By D. Braden

Kyle, M. D.

PRACTICE OF MEDICINE. By George Roe Lockwood, M. D.



Bnnounccmcnt ot ifortbcomino publications.

An American Text-Book of Obstetrics
BY AMERICAN TEACHERS.

CONTRIBUTORS:

James C. Cameron, M. D., Edward P. Davis, M. D., Robert L. Dickinson,
M.D., Charles Warrington Earie, M. D., James H. Etheridge, M. D.,

Henry J. Garrigues, M. D., Barton CooKce Hirst, M. D., Charles

Jewett, IVI. D., Howard A. Keiiy, M. D.. Richard C. Norris,
A. M., M. D., Chauncey D. Paimer, IVI. D., Theoph-

ilus Parvin, M. D., George A. Piersoi,

M. D., Edward Reynolds, M. D.,

Henry Schwarz, M. D.

In one very handsome imperial-octavo volume, with a large number of original

illustrations, including full-page plates, and uniform in size with " The American

Text-Book of Gynecology." (In active preparation.)

Such an array of well-known teachers is sufficient guarantee of the high
character of the work. The illustrations will receive the most minute attention ;

the cuts interspersed throughout the text, and the full-page plates, which will

reflect the highest attainments of the artist and engraver, will appeal at once to

the eye as well as to the mind of the student and the practitioner.

An American Text-Book of Physiology
BY AMERICAN TEACHERS.

Edited by WILLIAM H. HOWELL, Ph.D., M. D.,

Professor of Physiology, Johns Hopkins University.

WITH THE COLLABORATION OF THE FOLLOWING EMINENT SPECIALISTS :

Henry P. Bowditch, M. D., John G. Curtis, M. D., Henry H. Donaldson,
M. D., Fredericl< S. Lee, M. D., Warren P. Lombard, A. B., M. D.,

Graham Lusl<, Ph. D., Edward T. Reichert, M. D., Henry
Sewaii, M. D., Joseph W. Warren, M. D^

In one imperial-octavo volume, with a large number of original illustrations. (In

preparation for early publication.)

This work will be the most notable attempt yet made in America to combine in

one volume the entire subject of Human Physiology by well-known teachers who have

given especial study to that part of the subject upon which they write. The com-

pleted work will represent the present status of the science of Physiology, particu-

larly from the standpoint of the student of medicine and of the medical practitioner.

AN AMERICAN TEXT-BOOK OF APPLIED THERAPEUTICS.
By American Teachers. (In preparation.)

AN AMERICAN TEXT-BOOK OF NURSING. By American
Teachers. (In preparation.)
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