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PREFACE

I have attempted in this work to offer a short yet complete account of the

present state of medical practice, which may be useful both to students and

practitioners. I have devoted most attention to the description of Symp-

toms, to Diagnosis, to Prognosis, and to Treatment, feeling that they are

the divisions of the subject which most answer to the idea of practice.

Etiology and Pathology are also of course considered, but the latter could

not be so fully dealt with as in works devoted especially to it.

In the arrangement of the diseases I fear this work may be open to some

criticism. Every fresh discovery, every change of opinion as to the

pathology of a disease, is likely to call for an alteration in a classification

which has essentially a pathological basis. More modern study tends to

show that diseases formerly regarded as having a local origin in viscus or

joint, are of a much more general character. Thus, it is doubtful whether

pneumonia, chronic Bright's disease, and gout should not be looked upon

as general disorders, rai-her than as diseases of the lungs, kidneys and joints

respectively. Diabetes mellitus, diabetes insipidus, and haemoglobinuria,

although disorders of the urine, are not due to disease of the kidneys; but

their true position in classification is still very uncertain, and provisionally

they may remain where 1 have placed them in this book. Similarly, rheu-

matism and rickets, classified with diseases of bones and joints, are obviously

disorders involving a much wider area, but too obscure in their origin to

demand a readjustment as yet.

By consulting the most recent works, especially those of Fagge, Striimpell,

Payne, Ziegler, Gowers, M. Mackenzie, Douglas Powell, Ralfe, H. Morris,

and Crocker, to whom I must express my indebtedness, I have sought to

bring this book fully up to the modern state of knowledge. I have not,

however, devoted much space to the discussion of theories, finding that the
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VIU PREFACE.

facts of medicine are amply sufficient to fill, and more than fill, a volume

such as this, and being convinced that these facts require to be seized and

held fast by the beginners in medicine, not only for the sake of diagnosis

and treatment, but also for the right estimation of the various theories which

are advanced. With a brief statement, therefore, of such views I have in

most cases been content.

FREDERICK TAYLOR.
20 Winipole Street,

Cavendish Square, IV.
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MANUAL
OF THE

PRACTICE OF MEDICINE.

INTRODUCTION.
A Manual of the Practice of Medicine should deal with diseases, their

nature, course and treatment.

It has never been very satisfactorily determined what is to be called disease,

or what are to be called diseases. To say that disease is any divergence from

health, or anything that is the opposite of health, opens up the question.

What is health ? To this the answer is : A perfect structure of all the

organs or tissues, with a perfect performance of all their functions
; and, in

the broadest sense, any alteration of structure or function may be called

disease. But some special cases have to be considered.

A distinction is commonly drawn between injury and disease
;
but the

inflammation which so often results from injury is disease of structure and

function, and although the immediate effects of injuries are not generally

spoken of as diseases, remote troubles sometimes occur which are so

classed.

Slight ailments, whether of a structural kind, such as mild catarrhs, or of a

functional kind, like headaches—are often spoken of not as diseases, but as

disorders, or ailments. There is, however, no essential difference, and no

broad line of distinction can be drawn between those which pass off readily,

leaving no trace, and those which persist, or recur frequently, or finally

shorten life.

There can be no doubt that the structural changes of the various organs
and tissues of the body constitute diseases, such as inflammation of the lung

or pneumonia, chronic inflammation or cirrhosis of the liver, and cancerous

growth of the stomach. Such changes are spoken of as primary disease,

meaning thereby that each is the first essential lesion in the history of the

patient's illness, although each owns some precedent cause, such as chill,

or contagion by microorganism in the case of pneumonia, alcoholic indul-
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1 8 INTRODUCTION.

gence in the case of cirrhosis, and some hitherto unknown causation in the

case of cancer of the stomach.

We also cannot deny the name of disease to the disturbances of anatomy
that may follow such primary lesions in some cases. Thus, cirrhosis of the

liver leads to effusion of liquid into the peritoneal cavity, abdominal dropsy

or ascites ;
cancer of the stomach, involving the pylorus, causes secondary

dilatation of the walls of the stomach
;
valvular disease of the heart causes

congestion of the liver and kidneys, and dropsy of the feet and legs.

Then, again, as a result of either of these groups of anatomical changes,

there are certain disturbances of functions, and abnormal subjective sensa-

tions, such as pain, vomiting, jaundice, the passage of albumin in the urine,

and others. Are they, also, disease? There is no difficulty in coming to

a conclusion that in these, also, there is disease.

Lastly, we have to do with a class of disorders in which no structural

change whatever can be found : these are mostly referable to the nervous

system; they consist of pain, or spasm of muscle, loss of sensation or loss

of power, or vascular changes secondary to functional alterations in the vaso-

motor nerves. This change in every case is for the time being disease, and

the different instances are grouped as functional diseases.

But the subject may be approached from another point of view. Having
decided that the term disease has a very comprehensive meaning, we may
seek to determine how we shall employ the word diseases ; that is, how we

shall arrange what we know of the possible changes of structure or function

into separate groups for practical purposes. These practical purposes, in

relation to diseases, are their recognition during life, when the investigation

of structure cannot be so complete as after death, and their subsequent

treatment. We then perceive that the various changes of structure which

we cannot ourselves see are accompanied by certain other changes, sec-

ondary diseases, or functional disturbances, which are so many indications,

or symptoms, of the deeper change. Thus, with pleurisy we have pain,

cough, and shortness of breath ;
with cancer of the stomach, pain and

vomiting. These indications may be subjective experiences on the part of

the patient, like pain, tingling, inability to eat, or move; or objective signs

to the physician, such as swelling, hardness, elevation of temperature.

And among these objective signs must be mentioned especially the indica-

tions known zs physical signs, a term used mostly in reference to the exami-

nation of the chest and abdomen with the eye (inspection), the hand

(palpation), and the ear (auscultation or percussion). Thus symptoms and

physical signs are regarded as forming the sum total of all the results of a

structural lesion which can be manifest to the physician and guide him in

his opinion.

Now, first, the patient has certain experiences of disorder and discomfort,

which are to him a very real illness or disease ; secondly, the physician, by
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his special knowledge, can show the existence of other disturbances un-

perceived by the patient ;
and thirdly, there are still facts which he may be

unable to observe, and which are only revealed by the pathologist on J>osf-

vwrtein examination.

Are we to limit the term diseases to the last or to the second of this series,

or may we allow it to be used for the headaches, vomiting, dropsies, convul-

sions, etc., which are the most prominent part of the patient's suffering,

but which are to the physician only the symptoms of something deeper, to

which he is constantly striving to attain ? Provisionally, no doubt, we

must allow the term a wide application. For, in the first place, there is the

whole class of functional disorders, which have, as far as our present

knowledge extends, no anatomical basis, and which must, nevertheless, be

distinguished from one another and treated
;
and secondly, there is the fact,

that lesions of the deeper organs may be very imperfectly revealed even by
conditions which cause much suffering to the patient.

But though we may be sometimes compelled to think of dropsy, or head-

ache, or neuralgia as a disease, we must remember that we should never rest

content with that position until every effort has been made to find out what

organ or structure may be at fault, and we should never permit ourselves to

fall into the slovenly habit of ticketing all symptoms with the name of dis-

eases, and treating them without any attempt to remove, or modify, the

ultimate cause, when it may be with no great difficulty ascertained. This

search after deeper causes, which is incumbent on every physician with

regard to the case before him, is being prosecuted with greatest vigor by the

profession in the case of those disorders known as functional diseases
; and

it is possible that many of them will at no great distance of time be found to

be due to structural changes, which at present elude our observation.

A thorough knowledge of every disease requires an acquaintance with

several separate branches of study, which are as follows :
—

yEtiology, the study of its causes in general. Pathology, the study of its

causes within the body, and the processes resulting therefrom. Morbid

Anatomy, the alterations in the structures caused by it. Symptoms, the indi-

cations—subjective on the part of the patient, and objective to the physician—by which we arrive at a knowledge of what is wrong. Diagnosis, the

method of distinguishing from one another the diseases that may have

symptoms more or less nearly alike. Prognosis, the art of foretelling the

course, duration, and termination of any given case. Finally, Treatment,

the end and aim of the whole study of the science and art of medicine.

.Etiology.—The causes of disease are commonly divided m\.o predispos-

ing and exciting, but no hard line can be drawn between them. A predis-

posing cause may be in operation for a great length of time without the

disease being produced ;
the exciting cause is usually only of short duration

;

but conditions which act as predisposing causes at one time may act as
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exciting causes at another. yEtiology strictly covers the whole of the causa-

tion of disease, but it is perhaps more often applied to the remoter causes,

and to those conditions which are associated with a disease, without its being

known how they influence its occurrence. The relation to disease of age,

sex, climate, hygienic surroundings, food, and preceding illnesses, are com-

monly considered under this heading. On the other hand, processes taking

place in the body immediately preceding or causing the disease, are rather

considered as pathological processes, than ^etiological factors.

Pathology is sometimes used to signify the study of diseased structures,

but it is better limited to the study of diseased processes ;
that is, practically,

the influence which the causes of disease have upon the functions and struc-

tures of the body ;
while morbid anatomy or pathological anatomy

describes in detail the diseased structures themselves.

Symptomatology is the study of the symptoms of any disease
;
and

associated with this and with its morbid anatomy we have to consider what

have been called complications and sequelae. Complications are certain

lesions or symptoms which are the result of the original disease, but only occur

from time to time, and are not regarded as a necessary part of the disease
;

thus abscesses are a complication of enteric fever
; haemoptysis a common

complication of phthisis ; parotitis a very rare complication of pneumonia.

But the term is applied somewhat arbitrarily ; for instance, in enteric fever,

rose spots and diarrhoea are not universally present, and yet they are

regarded as part of the disease and never as complications. We must

regard in a different light the case where one disease occurs at the same time

as another, but as far as our own knowledge goes is quite independent of it
;

the complication may seem to be purely accidental, yet we may not always

be able to say how far the primary disease predisposed towards the acquire-

ment of the second. Two common cases are (i) the complication of any

slight or severe local disease by scarlet fever or other infectious disease,

caught by contact
; (2) the termination of some chronic nervous disease,

like hemiplegia or locomotor ataxy, by pneumonia or bronchitis.

Diagnosis is the study of the recognition of diseases by certain symp-

toms, physical signs, or points in the history of the cases which, taken

together, indicate that the patient is suftering from a particular ailment.

By differential diagnosis
— a somewhat tautological term— is meant a

knowledge, in any given disease, of all the other diseases which most clearly

resemble it, and the points of difference upon which reliance may be placed

to distinguish it. But the word diagnosis is not always used with the same

extent of meaning. Some would limit its use to the cases where, after a

careful consideration of the symptoms, signs, and history, aided by their

knowledge of the pathological processes to which each organ is liable, they

infer what they cannot actually see—namely, that the patient has this or

that disease. But the term may be extended to the recognition of quite
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obvious lesions, where the amount of inference required is little or none,

as, for instance, where one "
diagnoses

"
a black eye, a lacerated wound, a

fractured bone with the fragment projecting from the skin, or a pleural effu-

sion after exploring the chest, and seeing the serum in the syringe. There

is, however, no sharp line of distinction between these groups of cases, and

they are all of them technically diagnoses. Similarly, it may be said they

are all differential diagnoses, since the recognition of a particular disease

cannot be considered sure, unless the diseases most like it are deliberately

or instinctively, as it were, excluded. All diagnosis requires obviously,

a careful consideration of the symptoms, physical signs, and other indica-

tions of disease
; but, in addition, the former history of the patient and the

duration of the symptoms are of the utmost importance ;
and finally, the

physician must have a tolerably complete knowledge of the lesions to which

each organ is liable, and of their relative frequency under different condi-

tions. Probability is an important element in diagnosis. In exceptional

instances a disease may present a physical sign, symptom, or indication,

which is not caused by any other known condition. Such a sign or symp-
tom is said to be pathognomonic of the disease in question. As a fact, the

number of pathognomonic symptoms is a very small one.

It will have been gathered from the remarks on diseases that by diagnosis

we shall always aim at finding out the primary lesion ; thus we must not be

content with calling any pain rheumatism or neuralgia, but we must try to

find out whether such pain is caused by pressure on a nerve, by inflammation

of a nerve, or by degeneration of nerve-tracts. But in many cases the patient

suffers from numerous symptoms, pain, cough, sickness, dropsy, albuminuria,

and others. As a rule, we should try to see how far all these conditions

may be due to one single primary lesion, such as valvular disease of the

heart, or granular disease of the kidney ;
but we must not forget that fre-

quently two or more independent lesions coexist, and produce a complex

arrangement of symptoms.

Prognosis.—Successful prognosis requires a thorough acquaintance with

the natural history of every disease, with the extent to which they are

influenced by age, sex, and other setiological factors, and a careful judg-

ment on the variations of the patient from day to day.

The questions that arise in prognosis are such as these :
—Will the patient

recover ? Will he recover completely, or be left with any organ damaged ?

Will he ever have the disease again? If it is a fatal disease, how long will

he live ?

In the early days of a disease the question of recovery can only be

answered by a consideration of the percentage mortality as known by statis-

tics. As the case proceeds the rapidity or severity of the symptoms, the

condition of the circulation (pulse or heart), the ability to take food, the

integrity of the nervous system
—are the points which have most bearing on
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one's opinion. In practice, prognosis is often of the greatest importance for

the physician's credit, and a hasty conclusion, that turns out wrong, is often

remembered against him more than any want of success in treatment.

Treatment.—In this we should aim first at the removal of the cause

where this is possible ;
if not, we may succeed in neutralizing its influence.

One or other of these methods may suffice to cure all the symptoms and

troubles of the patients ;
but in most cases we are also called upon to deal

directly with the symptoms, using remedies that have no influence upon the

underlying disease. We must, when doing this, never forget that such

symptoms hold a position secondary in importance to that of the disease

which causes them. Lastly, we must in all cases counteract the tendency
to death, which may, indeed, be the natural course of the disease, or may
arise rather as an accident from some infrequent complication. As an

example we may take phthisis, which is due to tubercle, and the tubercle

bacillus. The removal of this, when once it has obtained a footing, cannot

be directly effected. Its influence can be neutralized by the best hygienic

surroundings, by fresh bracing air, and by special climates which enable the

body to resist the action of the bacillus. In the meanwhile, there are

numerous symptoms—cough, expectoration, pain, sweating, diarrhoea—
which will diminish as the condition of the lung improves, and which can be

also controlled by suitable medicines. In addition, serious complications

may arise, especially haemoptysis, or spitting of blood, by which life is directly

threatened, and such a death may be averted by proper therapeutical means.

Pleuritic effusion is an instance in which we have cough, dyspnoea, pain, and

distress due to the presence of liquid in the pleura ;
the removal of the

liquid either by tapping, or by the use of drugs, is followed by relief of all

the symptoms. One point it is very necessary to impress upon the student

—
namely, that diseases are to be treated not by medicines or surgical man-

ipulations and operations alone, but by regulations as to rest or exercise,

diet, hygienic surroundings, residence, and other considerations.

Preventive treatment, prophylactic treattnefit, or prophylaxis will only be

occasionally referred to. It largely consists in avoiding the causes, and is

almost co-extensive with sanitary science. The word treatment is, in this

term, applicable rather to the individual than to the disease.
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Before describing the specific infectious diseases it is desirable to say some-

thing of the condition known as pyrexia or fever, which so commonly

accompanies these processes, though by no means confined to them, and of

contagion, or the process by which they are conveyed from one person to

another.

PYREXIA.

The terms fever and pyrexia are not always used in the same sense,

pyrexia being sometimes limited to the mere fact that the body temperature

is elevated, fever comprehending the rise of temperature, together with all

the other bodily disturbances which usually accompany it. As is well

known the temperature of the body varies in health between 97.5° and 99°

Fahrenheit. It is usual to speak of 98.4° as being the normal temperature,

and it is very common to find the thermometer give such a record. But

there are daily fluctuations of the normal temperature, according to which it

is lowest between 2 a.m. and 7 a.m., gradually rises from 7 a.m. to i or 2 in

the afternoon, remains at a maximum from that time to 7 or 8 in the eve-

ning, and then falls to its minimum after midnight.

Registration of Temperature.—The temperature of the body is taken,

for ordinary clinical purposes, by means of the clinical mercurial thermome-

ter, which registers the temperature after it is removed from the body, by a

portion of the mercurial column being prevented returning into the bulb of

the instrument. It is usually about four inches long, so that it can be

carried in the pocket. The bulb of the instrument may be placed in the

axilla, the groin, the mouth, or the rectum.

In the two former situations it is necessary to see that there is complete

contact of the skin with the bulb, and it must remain there sufficiently long

for the surface of the skin to attain the temperature of the body generally :

three to five minutes commonly suffice, though a very slight rise may be

noticed for some minutes longer if the thermometer is left in. In the mouth

the bulb should be placed under the tongue, and the stem must be grasped

by the lips : two to three minutes are required. Under certain circumstances

the rectum may be employed for taking the temperature ;
the bulb is intro-

duced for one and a half inches. The result is always to be depended on ;

23
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but it is obviously a method that is not always convenient. It may be well

to bear in mind another way of getting at the body-heat—that is, by passing

urine on to the bulb of the thermometer, but its application is rather limited.

As a fact, the axilla and the mouth are most frequently employed. Besides

the ordinary clinical thermometer, there is in use a thermometer, shaped like

a very small watch, which is sensitive, but has the disadvantage of not fixing

its record : and there are surface thermometers, which are useful in special

investigations.

In consequence of daily variations both in health and disease, it is desirable

to record the temperatures at least twice a day ;
the best times would be 5

or 6 A.M. and 5 or 6 p.m., so that the lowest and highest temperatures should

be observed. Social arrangements do not usually allow of this in slight

cases of illness, and 10 a.m. and 6 to 9 p.m. are more often the times

selected
;
but it must be remembered that at 10 a.m. the temperature is

already rising, and that after 7 p.m. the maximum is generally passed. In

severe illnesses, like typhoid fever, pneumonia, etc., it is very desirable

to take the temperature at least every four hours, when the daily variations

can be more closely watched. The temperature should in all cases be

recorded on a chart, with a dot for each observation and lines drawn from

dot to dot ; by this means the oscillations of the temperature are graphically

represented, and its general behavior is more closely brought to the mind

than by long columns of figures. It has been objected that we can never

know what takes place between each observation, and that a line drawn,

say, from a dot at 99° to another dot at 101° four hours later, gives a false

impression of a steady rise, of which we have no evidence. But when once

we recognize that there may have been variations in the interval, we need

not be misled by the chart, any more than by a column of figures recording

the same observations, and it is certain that the chart gives at once a com-

prehensive grasp of the course of the fever so far as it can be known from

the observations taken. When studying the four-hour chart of a long illness,

I have often found it useful to draw up from it a fresh chart, selecting only

the lowest morning and the highest evening temperatures, and thus showing,

in the most prominent way, the extreme oscillation in the body-heat on

each day.

Range of Temperature.—In disease the temperature ranges from

92.3°, or even lower, to 110° or 111°. Temperatures of 116° and 122°

have been recorded, but considerable doubt attaches to their genuineness.

Many terms have been used to denote the different degrees of temperature

above or below normal
;
Wunderlich gives eleven in all. But I think the

following are all that are practically wanted :
—

Collapse temperatures, .... 92.3° or lower to 96
Subnormal " .... 96° to 97.5°.

Normal " .... 97.5° to 99°.

o
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Slight or moderate pyrexia from 99° to 101° in the morning, or 102.5° in the evening.

Severe pyrexia from 101° to 103° in the morning, or 105° in the evening.

Hyperpyrexia, .... above 105°.

Conditions Associated with Pyrexia.

Pyrexia, fever, or febrile reaction, is accompanied by many other disturb-

ances besides elevation of temperature ; indeed, every function of the body
is more or less upset whenever the temperature is raised for more than a very
short time; and the symptoms which will be here shortly enumerated, are

present more or less in all the febrile diseases.

Skin.—It is hot to the touch, sometimes intensely so : generally dry, but

it may be moist, and in some diseases profuse sweats may occur, which,

sometimes perceptibly, sometimes scarcely at all, reduce the temperature.

Such perspirations may cause an eruption of sudamina, or miliaria. The
color of the skin over the body is generally normal, unless there are erup-

tions, such as miliaria, or the specific rashes of scarlatina, measles, typhus,

and others. But the face is often flushed, especially at the comrnencement

of a fever; often the cheeks and lips are flushed, and the face is elsewhere

pale ;
later on, with a failing circulation, the face becomes deeply congested

or livid, and the extremities show the same change.

Alimentary System.
—The tongue becomes furred

; generally, at first, the

fur is white, and the tongue is still moist
;
then the tongue becomes dry, the

fur peels from the edges or tip, and shows the bright red tongue beneath.

Later on, the tongue becomes very dry, stiff, hard, dirty brown in color,

fissured on the surface, and caked with dried remains of saliva, buccal se-

cretions, food, and sometimes blood. In this stage also the gums are

covered with a similar collection, which is called sordes. Loss of appetite,

or anorexia, is one of the first signs of fever
; sometimes sickness is present,

and in all cases digestion is feeble. The bowels are usually constipated. The

spleen is often slightly, in certain diseases very much, enlarged, and tender.

Circulation.—The heart's action is quickened, at first excited, then

feebler. The pulse ranges from 80 to 120 or more. It is at first full,

bounding, and firm
;

it soon becomes softer and dicrotic ; and with high

fever it is hyperdicrotic {see The Pulse). In later stages, as the heart be-

comes more feeble, it is quick, very small, very compressible, running or

flickering. With progressive weakening of the heart's action, the first sound

becomes faint, or inaudible, and the impulse may be detected outside the

nipple, showing that the heart is becoming dilated.

Respiration.
—This is quickened in proportion to the pulse and the rise of

temperature : it may rise to 30 or 40 in the minute. When the illness has

lasted some time, the bases of the lungs become congested (hypostatic con-

gestion), and the respiratory movements of the upper part of the chest in

front are exaggerated.
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Kidneys.
—The urine in fever is scanty, high-colored, and deposits a

brick-red sediment of lithates on cooling. The urea is in excess, and the

chlorides are usually diminished. In severe febrile illnesses, there may be a

small quantity of albumin.

Neriwus System.
—Headache is common at the commencement of pyrexia ;

there is also a heavy feeling, dullness or disinclination to think or make any
mental effort : after a time, the patient not only does not wish to, but can-

not exert the intellect
;
he becomes drowsy, and when he drops off to sleep,

begins to talk. Later on he is delirious without really sleeping, and the

delirium may be muttering, and is occasionally maniacal, the patient getting

out of bed, struggling with his nurses or attendants, or jumping out of the

window. In the last stages there is profound unconsciousness or coma.

The disturbance of the muscular system shows itself in general bodily

Fig. I.

CONTINUOUS REMITTENT INTERMITTENT

Types of Pyrexia.

weakness, tremor of tongue or limbs when they are moved, and twitching of

the muscles (subsultus tendinum).

Daily Variations.—The temperature in fever shows daily fluctuations,

which are, as a rule, similar to those observed in health—that is to say, the

temperature is lower in the morning, higher in the evening ;
and the lowest

point is commonly reached about midnight or 2 A.isi., and the highest from

4 to 6 P.M. Occasionally the reverse obtains, the temperature is highest in

the morning, lowest in the evening
—

typi/s inversus. The pulse and respira-

tion rise and fall with the temperature, and the general discomforts of the

patient vary in the same manner.

Varieties of Pyrexia.—The pyrexia which accompanies or constitutes

an illness may be one of three kinds : it may be cojitinuous, 7'einittent, or

intermittent (Fig. i). A continuous fever is one in which the temperature

is constantly above the normal, and the differences between the morning and

evening temperatures never exceed the variation in health—that is, one and



PYREXIA. 27

a half degree. A remittent fever is also one in which the temperature is

constantly above the normal, but the difference exceeds one and a half

degree. Thus, in the morning it may fall two or three degrees, but never

rcoaches the normal. An intermittent pyrexia is one in which the morning

temperature falls to the normal, or below it, while the evening rise is two,

three, or more degrees above it.

In some cases of illness there may be, at one time, a continuous pyrexia,

at another a remittent, and at a third time an intermittent pyrexia; as, for

instance, in enteric fever and in phthisis.

Course of Pyrexia.—In many cases of fever a very definite course may
be recognized, the beginning and the end being marked by certain charac-

teristic phenomena.
The fever begins with a sensation of cold—it may be a mere chilly feeling,

so that the patient seeks the fire, and he may feel as if cold water were run-

ning down his back
;
or he shudders or shivers, and finally he may have a

definite rigor. This is a more or less prolonged attack of shivering* in which

the patient trembles all over, his teeth chatter, he feels intensely cold, his

face is pinched, and the nose, ears, and finger tips are livid. But though

the surface is cold, the internal parts are hot, and if the thermometer is used,

it will be found that the temperature is constantly rising from the first. The

rigor may last from a few minutes to half an hour, an hour, or more. In

children, rigors do not occur, but their place is often taken by a convulsion.

The second stage of the fever is ihtfastigiitm, in which the skin is hot, and

the various phenomena already recorded are present.

In some fevers the temperature may rise to its maximum or acme just before

the onset of the third stage.

The third stage is that of defervescence or decline, which occurs either by
crisis or lysis. In crisis there is a rapid fall of temperature to the normal

within twelve to thirty-six hours
;

it is sometimes accompanied by profuse

sweating, sometimes by diarrhoea (critical sweat or diarrhoea). In lysis the

temperature falls more slowly, taking three or more days to reach the normal.

For some days after a pyrexia, the temperature may be usually low (sub-

normal), and from this time the period oi convalescence is established.

The phenomena of rigor, fastigium, and crisis, occur typically in ague, in

which they may be all comprised within a period of six to twelve hours.

Death in Fevers.—This results, first, either from exhaustion after pro-

longed illness or from the intensity of the fever in a few days ; secondly,

from hyperpyrexia in a small number of instances only, though it is not

uncommon for the temperature to rise very high when the patient is at the

point of death from other causes ; thirdly, from cardiac failure
; fourthly,

from lung complications.

Certain anatomical changes are common to nearly all deaths with high

fever. The blood is thin, fluid, dark in color, and rapidly stains the aorta
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and large vessels. The red corpuscles are diminished, the white corpuscles

are increased in quantity. Small petechiae or hemorrhages are found under

the serous membranes of the pleura and pericardium. The solid organs
—

liver, spleen, and kidneys
—are large and soft, and the kidneys and liver

show, under the microscope, some granular change in their secreting cells.

The muscles may show the peculiar degeneration which was described by
Zenker (^see Enteric Fever, p. 53) and hemorrhages and abscesses may form

in their substance.

The Cause of Pyrexia.—This is a subject that can only be shortly dealt

with here : it has been much discussed, and there is still much uncertainty

about it. The normal temperature of the body depends, firstly, upon Heat-

production, by chemical changes, and it is said that 80 per cent, of heat-

production goes on in the muscles, independent of their contraction, and

controlled by nerves arising from centres in or near the corpus striatum
;

secondly, upon Heat-loss, which occurs from the skin to the extent of about

80 per cent., by the lungs (and the ingesta passed out as faeces) to the extent

of 20 per cent. The nerve apparatus concerned is chiefly the vasomotor

system, by which the circulation through the skin is effected. If the skin

becomes hot, the vessels dilate, the skin is congested, it becomes a better

conductor, more blood passes through it, and so heat escapes by radiation to

the surrounding air. Obviously, the temperature will rise if the heat-pro-

duction' increases with normal heat-loss, or if the heat-loss is less with normal

heat -production. Pyrexia was attributed by Traube to the latter alone, by
others it has been accounted for by the former alone. Liebermeister allows

that a rising temperature may be caused by diminished heat-loss alone, or

increased heat-production alone ;
but he thinks that, when the fever is

established and continuous, the heat-production and heat-loss must again be

equal, the temperature is for the time constant, but that it is regulated for a

higher level than it is normally. To this view Dr. Fagge gave in his adhe-

sion, but I must confess I do not think it is satisfactory.

Dr. MacAlister objects to it that the "
regulation

"
in fever is very uncer-

tain, and that rises and falls occur with great facility. He, however, believes

that there is a regulating function, which he names Therviotaxis, and for

which there are probably centres in the pons or medulla, as is largely shown

by clinical cases, such as have been collected by Dr. Hale White, among
others. Heat-regulation (thermotaxis), heat-production (thermogenesis),

and heat-loss (thermolysis) may one or all, according to Dr. MacAlister, be

disturbed in fever. Heat-regulation, the highest function, is disturbed first,

producing slight irregular pyrexia ;
in a higher degree of pyrexia, heat-pro-

duction and heat-regulation are both upset, the former being increased ;
in

hyperpyrexia, heat-loss, the lowest function, is also involved : and there are

thus, simultaneously, disturbed regulation, increased production, and dimin-

ished loss. If this is an explanation of the immediate cause of fever, we are
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Still left with the question, What is the remoter cause ? How are these several

functions upset ? This is partly answered below.

Classification of Fevers.—Fevers may be divided, according to their

causes, into specific (or idiopathic), symptomatic, and neurotic. The specific

fevers are now known to be dependent upon the entrance into the body of

bacteria, or microorganisms, which multiply in the blood and tissues, and

can be cultivated, under special circumstances, outside the body ; and the

specific microorganism has been discovered for each of a great number of

these febrile diseases. But it is still quite uncertain how they bring about

fever; it is most probable by their producing chemical compounds which

increase the chemical changes, producing heat. These fevers may be also

called infective.

Symptomatic or inflammatory fever is the febrile reaction dependent upon

local inflammation. Here, also, toxic chemical compounds have been

supposed to be produced and conveyed into the circulation. But an increas-

ing knowledge of bacteria shows that many diseases, formerly thought to be

a local inflammation with inflammatory fever, are really specific or infective

diseases.

Neurotic Fevers.—The origin of these is still more obscure ;
but the ten-

dency is to refer them to a disturbance of the central nervous system. They
are less often a continued pyrexia than an occasional rise of temperature ;

they are sometimes the result of structural lesions of the nervous system,

tumors, meningitis, etc.
; sometimes, as far as can be judged, they are purely

functional, or hysterical. In the latter case they may be unaccompanied by

the other functional disturbances of fever : the tongue may be clean, the

appetite fair, the nutrition maintained.

Treatment.—The special treatment of each particular case will depend

more or less upon the cause
;
but the general principles of treatment are as

follows : The patient should be kept at rest in bed, in a well-ventilated

apartment; he should be kept cool, the amount of clothes being lessened if

the fever is very high. A distinct lowering of temperature may be sometimes

effected in this way, a point to be remembered all the more as the tendency

of the patient's friends is to heap clothes upon him, to prevent his "
catching

cold." The extremities, however, must be carefully watched, and specially

covered or warmed, if necessary. The diet should be light, digestible and

nutritious. In the majority of cases milk is the most suitable, and an adult

patient may take from two to four pints in the twenty-four hours
; beef-tea,

mutton broth, chicken or veal broth, may generally be substituted to the

extent of half or one pint in twenty-four hours. In cases where milk dis-

agrees, or is felt to load the stomach, or is rejected, it may be mixed with

half its bulk, or an equal quantity, of barley-water or soda-water ;
or it may

be peptonized or predigested by warming for a little time with liquor pan-

creaticus. These foods should be given in small quantities at short intervals;
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for instance, five ounces of milk every two hours in severe cases. In many
cases of pyrexia, the temperature may be directly dealt with by methods

known as antipyretic. It must be distinctly understood that such treatment

will not shorten the duration of the illness, and that there is very rarely

(except in rheumatic hyperpyrexia) any danger that the temperature will

creep up to a height which can be directly fatal. But efficient antipyretic

treatment certainly increases the comfort of the patient during the time that

each successive dose or application is in operation, and possibly, in some

diseases, diminishes the risk of damage to viscera; and although such a

treatment does to a certain extent interfere with the natural course of the

temperature, it need not materially falsify our estimate of the progress of the

illness.

Antipyretic methods may be divided into three groups :
—

Milder Refrigerants.—These are the ordinary saline remedies—citrate

of potash, acetate of ammonia, dilute acids, which were formerly given in

every fever, but have very little influence.

Stronger Antipyretic Drugs.—The^e are commonly given in single

doses when the temperature reaches a certain height, such as 102° or 103°.

The result is that the temperature falls within two or three hours, and,

remaining low for a time, rises again in six or seven hours to a height not

much different, if at all, from what it would have reached had no antipyretic

been given. The following are the drugs which may be so employed, and

their doses : Quinine sulphate, 20 to 30 grains; salicine, 20 grains; sali-

cylic acid, 20 grains; kairin, 10 grains; antipyrin, 15 grains; acetanilide

(antifebrin), 3 to 5 grains; thallin, 2 to 4 grains; phenacetin, 8 to 12

grains. Of these antifebrin is the most generally satisfactory, as a small

dose suffices
;

it rarely fails to reduce the temperature, and its operation is

not attended with the collapse and profuse sweating that not unfrequently

happens when others are given.

External Application of Cold.—This may be done in several ways :

The cold bath
;

the wet pack ; sponging ;
ice applications ;

Leiter's coils.

Cold Bath.—This has been largely used in the treatment of enteric fever.

The temperature is taken every three hours, and whenever it is found at any
of these periodical observations to be 102° F. or higher, the patient is

placed in a bath, of a temperature of 70°, in which he remains for ten or

fifteen minutes, according to its effect upon the patient. He is then re-

moved, lightly dried, and replaced in bed. The temperature will then be

generally found to have fallen to 99°, 98°, or even lower. The system is

open to modifications: the observations may be made less frequently, the

bath may be only used when the body-heat is 102.5°, ^^ 103°? o^* i°3-5°'

and the temperature of the bath may be as low as 60° F. or as high as 80°

or 90°. Sometimes the patient is put in the bath at a temperature of 90°,

and ice is then introduced to bring down the heat to 75° or 70°. It is
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obvious that the greater the number of baths, and the lower their tempera-

ture, the greater will be the effect upon the mean body-heat. I have

generally made observations every three hours, and used a bath of 80°,

when the temperature was found at 103°.

JFi'^ Pack.—A sheet is wrung out of ice-cold water, and wrapped round

the patient for ten or fifteen minutes, the application being made under the

same conditions of bodily temperature as are directed for the bath.

Sponging.
—The body is uncovered and sponged over with cold or ice-cold

water for seven to ten or fifteen minutes. This method is not generally so

effective as the two former
;
the temperature commonly falls from one-and-

a-half to two degrees only.

Ice-bags.
—These may be placed on the chest or abdomen for varying

periods.

Leiter's Coils.—These are closely wound coils of metal tubing, through

which a continuous stream of cold water is passed. They may be applied to
>

the head, chest, or abdomen.

Stimulants.—In all severe febrile illnesses the necessity for temporary

stimulation may arise
;

this may be supplied by sal volatile, carbonate of

ammonia, or small doses of ether; but more certainly by brandy or other

distilled spirit. Signs of nerve-prostration or cardiac failure are the indica-

tions for the use of stimulants—quick, feeble pulse, inaudible first sound of

the heart, dry, tremulous tongue, or delirium. A pulse under 100 rarely

requires stimulants. If the heart becomes irregular or shows evidence of

dilatation, digitalis and ammonia should also be given. The quantity of

brandy may be from two or six or eight ounces in the twenty-four hours ;

but the larger quantities must not be continued fur many days, and especially

in prolonged illnesses like enteric fever, one should carefully watch the effects

of this drug, since an excessive amount will keep up a quick pulse, and a

drowsy, muttering delirium, deceptively like the very condition for which

it was originally given.

CONTAGION.
It is now generally accepted that the contagion of the infectious fevers is

due to the transference from the sick to the healthy of actual particles,

which are excessively minute living organisms. The contagion of some

skin diseases (ringworm, favus) is of a similar kind, as these diseases have

been long known to result from the invasion and growth of a fungus, which

can be seen with no great difficulty by microscopic examination. The

detection of the microorganisms of the fevers—such as relapsing fever, ery-

sipelas, anthrax, scarlet fever—is, however, much less easy, and requires

special methods of staining as well as very high powers of the microscope ;

while the proof that any organism is the cause of a particular disease can only

be obtained after special researches by means of cultivation and inoculation-
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experiments. This forms a special department of pathology, now called

Bacteriology. The following are the conditions that have been laid down

by Koch to prove that a special microorganism is the cause of a disease :

I. The microorganisms must be constantly found in the blood or tissues of

the men (or animals) suffering from the disease. 2. They must be got to

grow in some medium outside the body, and, by successive cultivations,

completely separated from all matter belonging to the body from which

they came. 3. After being thus cultivated through several generations, they
must be inoculated into some animal, and reproduce in it the original dis-

ease. 4. In the blood or tissues of this animal the same microorganism
must be found which was found in the original patient.

The microorganisms which are related to the infectious fevers belong

entirely to the class oi Schizomycetcz or fission-fungi. These occur in various

forms, such as minute spherical or ovoid bodies, called cocci or micrococci ;

straight, rod-like bodies, called bacteria or bacilli ; spiral or screw-like rods,

called spirillum or spirochceie. Cocci may adhere together in long threads

{streptococci'), or in plates {merismopedia), or in cubical groups (sarcind), or

in an irregular manner {staphylococcus). Both cocci and rods are repro-

duced by the formation of spores, which, in some cases, form within the

cell membrane (endogenous) ;
in others are formed by the conversion into a

sfKjre of one segment of a chain (joint-spore or arthrospore). This dis-

tinction assists in the classification of the schizomycetae. The ordinary

pathogenic micrococci form arthrospores. Bacilli are rod-forms reproducing

by endogenous spores. Zooghva is a term given to masses of cocci or rods

united together by a gelatinous intercellular substance.

The virus, or the microorganism, where such is known to exist, enters the

system by the lungs (scarlet fever, typhus, smallpox), the alimentary canal

(enteric fever, cholera), the generative mucous membranes (gonorrhoea,

syphilis), or by abrasions of the skin (syphilis, hydrophobia). The entry

of the virus is followed by a period of incubation, during which no changes
are manifest, and which varies from two or three to twenty-five days, being

generally fairly constant for each particular disease.

At the end of this period are observed the clinical features characteristic

of the illness
;

in some cases there are changes at the seat of inoculation

(syphilis, vaccinia), in all there is a constitutional disturbance resulting from

infection
;

in some, again, there are secondary local disorders, as in syphilis.

The influence of the microorganisms, which multiply rapidly, on the pro-

duction of these effects seems to be of two kinds : firstly, by acting on the

leucocytes or tissue cells
;
and secondly, by producing a poison.

In some cases the leucocytes or tissue cells are destroyed by the bacteria ;

in others they may absorb the bacteria and become enlarged or hypertro-

phied. Cells thus enlarged will be arrested in the lymphatic glands, and

this accounts for the enlargement and inflammation of these organs in par-
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ticular cases. That some poison is produced by the bacilli, which acts

beyond the scope of their mechanical influence, is rendered probable from

the intensely rapid and fatal blood changes of malignant scarlet fever and

hemorrhagic smallpox.

The microorganisms, as they multiply, may be conveyed through the

lymph channels into the blood; and by becoming impacted in different

parts of the circulatory system may form fresh foci of disease. This is seen

in the lungs in ordinary pyeemia, in the liver in portal pytemia, and in the

synovial membrane of the joints in cases of joint pyaemia ;
and possibly the

synovitis of gonorrhoea and scarlatina. are to be explained in the same way.

The duration of a specific disease is often very strictly limited. Thus,

typhus, relapsing fever, scarlatina, measles, smallpox and vaccinia have all

a definite duration, which is adhered to with some constancy. In others,

as syphilis, leprosy, and tubercle, the infection may be lifelong ;
but in the

first of these there are limitations to the duration of the primary and second-

ary lesions, which assimilate it closely to the typical specific fevers. How
this termination of the infection is brought about is not clearly proven.

The case of relapsing fever suggests that it may be sometimes due to the

destruction of the organism in the blood by the high temperature of the

fever.

During the progress of the illness, the virus is given off from the patient

in various ways, and may thus become a source of infection to others.

Immunity.—One important result which most of the infective diseases

have upon the subject of them is that he is henceforth rendered insusceptible

of the same illness in the future. There are but few exceptions to the rule

that scarlet fever, smallpox, chicken-pox, measles and other such illnesses do

not occur a second time in the same patient. This immunity has not as yet

received any satisfactory explanation, though several theories have been

advanced. Ihimunity from a particular specific illness may be acquired in

some cases by a previous inoculation with a weakened or attenuated virus :

this has been effected in the cholera of chickens, in anthrax of sheep, and

in the human subject in hydrophobia. Vaccination is an allied process.

The various methods which have been devised for attenuating a virus cannot

here be given, but that employed by Pasteur to prevent hydrophobia is

described in the chapter on that disease.

Prevention.—There remain to be mentioned some conditions of con-

tagion which are of special practical importance in reference to its prevention.

The manner in which contagion is given off from those ill with specific

infectious diseases, and the time at which this may happen, vary in different

instances. In many cases, as in typhus, smallpox and diphtheria, the breath

is no doubt the means by which the poison is conveyed ;
in others again, as

in scarlet fever, the skin ;
in others, as cholera or enteric fever, the fecal

discharges ;
in others, like syphilis, the pus from sores. The exhalations.

3
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from the breath and skin render the patient contagious in the popular sense

of the term—that is, that those who are near to the patient for a longer or

shorter time run a certain risk of catching the disease
;
the fecal evacuations

commonly reproduce the disease by infecting the air which others breathe,

or the water or milk which others drink
;
and lastly, pus containing the virus

must come into direct contact either with the mucous membrane or an

abraded skin surface.

As to the period during which the infectious diseases are communicable,

there is no doubt that this begins with the appearance of the earliest symp-

toms, and lasts some weeks. It is about two weeks in rubeola and mumps ;

it may be three or four in measles, diphtheria, and typhus; eight or more in

pertussis. Scarlet fever, smallpox, and varicella are infectious as long as

desquamating skin or scales continue on the body ; and enteric fever and

cholera, probably, while the stools continue unhealthy.

It IS a fact observed every day, that of a number of persons exposed to

the contagion of a particular disease only a certain number will catch the

illness
;

the rest will escape, even though they are not protected by the

acquired i?nmiinity referred to above, nor by such hmate immunity as the

negro possesses in a more or less perfect degree toward the infection of

yellow fever. Persons, then, are in different degrees susceptible ; and, more-

over, in those who are affected from the same exposure to contagion, the

disease may present very different degrees of severity. Little that is positive

can be stated as to the susceptibility to contagion. It is generally believed

that depressing conditions of health render the body less resisting to the

attacks of a specific virus
;
and pneumonia and bronchitis certainly seem to

favor the invasion of tubercle of the lungs. But it is quite certain that the

fattest and most healthy-looking children of a family often suffer from, and

succumb to, the most violent attacks of scarlatina
; while others, apparently

more delicate, may come off with a mild illness. A special susceptibility to

acute diseases is noticed in the case of some general diseases, as in diabetes,

in women after delivery, and in those who have recently undergone surgical

operations ;
in the last two instances the local wound may be the cause of

the increased susceptibility. Age is another factor in the susceptibility to

some diseases, which will be referred to when these diseases are described.

It may be said then that, except in those who are protected by having
had the disease, or by having undergone vaccination as a preventive of small-

pox, there is no means of estimating the susceptibility of members of a

community among whom an infectious disease may be introduced. The

prevention of the spread of the disease can only be carried out by isolation

of the patient, or by disinfection—that is, the destruction of the virus,

wherever and in whatever form it detaches itself from the body of the

patient, and becomes transmissible to other persons.

Isolation.—The patient should be placed in a separate room, if possible
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on a separate floor, of the house, which may be screened off by a sheet

wetted with solution of carbolic acid. Thorough ventilation must be, as far

as possible, kept up, as the dilution of the poison by a constant influx of

fresh air is a most important part of the process. All unnecessary furniture,

curtains and carpets, clothes, etc., to which contagion may adhere, should

be turned out of the room. The attendants should be, as far as possible,

those who are protected by a previous illness
;
and it should be remembered

that their clothes may convey the disease as they pass from the sick room to

other parts of the house, unless such over-clothing is changed before coming
into contact with others. Only such books, papers, or toys should be

allowed in the sick room as may be subsequently burned
; and food removed

from the sick room should not be partaken of by other people.

Disinfection of the Excreta.—In enteric fever or cholera, it is well known

that the disease is conveyed by the stools. These should be thoroughly dis-

infected by mixture with strong carbolic acid, or sulphate of iron crystals,

and left to stand some little time before being thrown away. Destruction

with strong acid and burial in the earth has been recommended, but it is not

generally possible in large towns.

Disinfection of the Clothing.
—Linen may be disinfected by prolonged

soaking in solution of carbolic acid before washing. Woolen clothes must

be exposed to a dry heat of i8o° or 200°, which is best done in special

ovens constructed for the purpose, now in possession of most of the local

authorities.

Disinfection of the Patient.—After the patient has recovered, and before

he mixes with his friends, he should have several warm baths and be rubbed

with carbolic soap. The special treatment required in scarlet fever, on

account of the prolonged desquamation of the epidermis, to which the virus

adheres, will be described.

Disinfection of the Room.—After the patient has left the room in which he

has been ill, it requires to be thoroughly disinfected before it is occupied by
others. This is best done with burning sulphur. A pound of roll sulphur

should be placed in an earthenware vessel or pipkin, and this should rest on

two or three bricks in a large pan of water in the middle of the room. The

chinks of the windows should be pasted up with slips of brown paper ;
the

sulphur should be set alight, and the door should be closed and pasted up in the

same way as the windows. It is needless to say that no one should remain

in the room. After five or six hours the sulphur will have burnt itself out
;

the room may be entered and the windows thrown wide open. Subsequently

the wall paper should be stripped off, the floor and wood work thoroughly

scrubbed with carbolic soap, or sanitas, and the ceiling whitewashed. Sul-

phur candles, or flat cakes of sulphur with several wicks, are sold for purposes

of disinfection.
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TYPHUS FEVER.

{Spotted Fever, Putrid Fever, Jail Fever. ^

Typhus Fever is an acute specific contagious disease, lasting two or three

weeks, and characterized by a typical eruption.

.i^tiology.
—Typhus occurs, for the most part, in epidemics, which may

last for some months, and then gradually subside. These epidemics com-

monly break out in large towns, attacking especially the poorer quarters,

where overcrowding, filth and insufficient food appear to act as predisposing

causes of its spread. It has also, at different times, raged in prisons and in

armies in the field. The frequency with which its development has appeared

to depend upon overcrowding, without any evidence of the poison being

imported, has led to the view, which the late Dr. Murchison advocated, that

it actually arose de novo under such circumstances. But the analogy of the

other contagious diseases is opposed to this, and it is more commonly
believed that typhus, like them, arises only by contagion from previous

cases, although the subject is rendered extremely susceptible to the intiuence

of the poison, as well as especially fit to further its development, by the

several conditions enumerated above. But, apart from these conditions,

typhus is very contagious, and medical men and nurses attendant upon

typhus patients, and much in contact with them, are frequently attacked
;

and it is especially during the second week, when an offensive odor is given

off from the patient, that the disease is thought to be most contagious. The

poison is, however, rendered innocuous by free dilution with air. It is

conveyed by clothes and fomites, but does not seem to be exhaled from the

dead body.
It attacks persons of all ages, and males and females equally. Those who

have already gone through an attack are, with rare exceptions, protected from

another. It is not much affected by season or weather, except in so far as

they may determine overcrowding ;
but it is confined to temperate and cold

climates. It is at present comparatively rare in England.

Symptoms and Course.—The period of incubation is variable
;

in a

few instances it has been two days or less; but in more cases it is

twelve, thirteen, or fourteen days. The disease begins, like many other

fevers, with headache, loss of appetite, and general feeling of illness, with

perhaps some chilliness or actual rigor. In severe cases there are sharp

rigors, with nausea or sickness. During the next two or three days, while

yet there is nothing distinctive of the disease, all the conditions of severe

fever are rapidly developed. The temperature rises to 103°, 104°, or 105°,

the pulse and breathing are proportionately quickened ;
there are furred

tongue, continued headache, flushed face, and suffused eyes; pains in the

back and limbs, anorexia, scanty high-colored urine, and constipation. By



TYPHUS FEVER. 37

the third or fourth day the patient is generally so ill as to be obliged to take

to his bed. On the fourth or fifth day, sometimes as early as the third,

sometimes on the sixth or even seventh, appears the characteristic eruption,

or mulberry rash of typhus. It comes out on the abdomen and chest, and

on the backs of the hands and wrists, and in the course of two or three days

covers the trunk, and perhaps also the arms and legs. The face and neck

are mostly free. It consists of two portions : one, a dusky red mottling,

fading on pressure, not giving rise to any elevation of the surface, and often

described as
" sub-cuticular ;

"
the other, a rash, consisting of bright or dark

red papules, slightly elevated above the surface at first, and having some

resemblance to the rash of measles. These "maculae" at first fade on

pressure, but after a day or two they become more dusky, and later some of

them become petechial, from extravasation of blood, which persists under

the pressure of the finger.

The rash gradually fades during the second week, by the end of which it

is generally gone. In rare cases the mulberry rash is preceded by a diffused

red rash, or roseola, not unlike the eruption of scarlatina
;
but this disappears

entirely before the mulberry rash comes out. By the time the eruption is

developed
—that is, at the end of the first week—the fever has made progress.

The patient lies on his back in bed, with a dull, heavy, stupid look, the face

flushed, conjunctivae injected, and pupils contracted. The temperature,

pulse, and respiration are, of course, above the normal ;
the tongue con-

tinues furred. He may still complain of headache, but is mostly apathetic

and listless, and only toward night has a little rambling delirium. In the

second week the symptoms are aggravated. The headache, indeed, is no

more complained of, but the delirium becomes constant day and night ; and,

though generally low and muttering, it is sometimes noisy and raving, so

that the patient may become violent, may start from his bed, and even jump
out of the window. Later on the patient becomes completely comatose,

lying low in the bed, and frequently picking with the fingers at the bed-

clothes, or catching at imaginary objects in the air in front of h.xm.^fioccilatio').

The muscular weakness at this stage is extreme
;
even while still conscious he

is unable to raise or turn himself in bed, the limbs are tremulous, and the

muscles of the forearms often twitch spontaneously {siibsultus tendinum). The

faeces are often passed unconsciously, and the bladder becomes distended

from retention of the urine, a point which should never be forgotten by
those in charge of a case of typhus. The pulse is rapid, reaching no, 120,

or more, and, with the progress of the illness, becomes feebler and smaller.

It is occasionally dicrotic, and, in severe cases, may be irregular or inter-

mittent. The sounds of the heart are fainter, and in severe cases the first

sound may be almost inaudible and the impulse imperceptible. The

breathing is rapid, reaching 30 or 40 per minute, and there may be some

bronchitic rhonchi over the chest ; and in the later stages there is generally
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evidence of congestion of the bases of the lungs
—

viz., dullness for three or

four fingers',breadths from the base of the chest, deficient breath sounds, and

moist rales over the same area, while the breath-sounds under the clavicles

may be more or less supplementary. The tongue, which is furred at the

commencement of the illness, soon becomes dry, brown, and cracked
;
and

the tongue, teeth, and lips become covered with a brown or black crust of

sordes, consisting (according to Butlin) of fungoid growths {inicrococci,

bacilli^, mingled with debris of food and epithelium, which are allowed to

accumulate in the passive state of the organs of mastication. The bowels are

often constipated, but there maybe diarrhoea
;
and in either case the motions

are generally dark. The urine continues dark and scanty, the chlorides

are reduced to a very small amount, and, in a certain proportion of cases, a

trace of albumin appears, especially toward the end of the illness.

The temperature generally rises on the first day to a considerable height,
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ness, the tongue cleans, the dusky hue of the face subsides, and thirst is

replaced by appetite. The temperature commonly remains normal during

convalescence, but the pulse is often rapid, 90 to 100 for some days after

the crisis. Though at first excessively weak, and continuing to emaciate

even after the crisis for a day or two, the patient quickly gains strength and

flesh, and may be, in the course of a month or six weeks, better and stouter

than he was before the fever.

But the termination is often unfavorable; in fatal cases, death takes place

commonly toward the end of the second week, from cardiac failure, or from

congestion of the lungs, or pneumonia, or from increasing coma. It is occa-

sionally preceded by a rapid rise of temperature.

Morbid Anatomy.—The post-mortem appearances are scarcely distinc-

tive, but are such as are characteristic of severe fever. The rigor mortis is

imperfect, decomposition sets in early, and there is much post-mortem dis-

coloration ; the blood is more than usually liquid, coagulating rapidly but

imperfectly. The voluntary muscles are soft and friable, and are said, in

prolonged cases, to undergo the same changes as Zenker first described in

enteric fever; the muscular tissue of the heart is also soft, and affected with

fatty or granular degenera'tion. The bases of the lungs are in a state of

hypostatic congestion ; they are dark red or purple, congested, airless, and

friable, yielding blood and serum on section, and without the granular

surface of pneumonic hepatization. This last cdndition is, however, also

present in some cases. The spleen and liver are soft and somewhat enlarged,

and the kidneys are often softer and larger, though sometimes quite normal,

and sometimes showing the results of old disease.

Among the Complications and Sequelae are pneumonia, which often

arises -during the second week, and persists into the period of convales-

cence, delaying recovery, and sometimes going on to gangrene ;
bedsores ;

gangrene of the fingers, toes, nose, or pudenda, probably from embolism ;

suppuration of the joints ;
inflammation and suppuration of the parotid, sub-

maxillary and sublingual glands ;
and erysipelas of the face. Thrombosis of

the femoral vein, with resulting oedema of the leg, may occur, but is less

frequent than in enteric fever. Meningitis has been found in a few instances

post-mortem, and ursemic convulsions sometimes occur, in association with

renal disease and albuminuria, which are either of old date, or have been set

up by the typhus fever itself. Mania sometimes occurs during convalescence.

Diagnosis.—At the onset of the disease it may be. impossible to distin-

guish it from other febrile illnesses, unless it is known that the patient has

been exposed to contagion. When the eruption appears it may be mistaken

for measles
;
but the rash of measles generally comes out first on the face,

near the scalp, the spots are brighter red, more raised, more irregular in

shape, and perhaps arranged in crescentic forms, ^nd their appearance is

preceded by catarrh. The eruption should be sufficient to distinguish it
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from acute meningitis and from acute pneumonia, with which typhus may be

mistaken, on account of pronounced cerebral symptoms in some cases, or of

respiratory distress and lividity in others. Pneumonia, however, should be

recognized by its physical signs, but may, of course, be secondary to typhus.

It is not surprising that enteric fever should be mistaken for typhus, when it

is remembered that the two diseases were for a long time confounded

together under the name of "continued fever." The chief points of differ-

ence are the sudden onset of illness in typhus, and the early appearance of

the eruption ;
the macular, mottling and petechias of typhus, as contrasted

with the scattered rose spots of enteric fever
;
the absence of diarrhoea in

typhus with the loose, ochrey, offensive stools, which characterize enteric

fever; and the early stupor and delirium of typhus. Uraemic com.a appears

often to have been mistaken for typhus, but this should scarcely occur, since

in the former disease the temperature is normal or subnormal, and there is

no typical eruption.

Prognosis.—The mortality of typhus is stated to be about lo per cent.,

but it varies much with age, and other conditions. In children under ten

years of age it is about 5 per cent., and in people over sixty years of age it

is as much as 66 per cent.
;

so that age is a very important point for con-

sideration in the prognosis. Previous intemperance considerably lessens the

chance of the patient, and deficiency of bodily vigor from any cause, whether

it be overwork, want of proper nourishment, overcrowding, and exhaustion

or fatigue, even the attempt to keep about during the first days of the

attack, renders the case less promising. The symptoms of the illness itself,

which suggest an unfavorable prognosis, are abundant rash, very high fever,

very rapid pulse, early development of cerebral symptoms, great weakness of

the circulation, severe lung complications, and convulsions.

Treatment.—It must be at once understood that there is no known
method of cutting short an attack of typhus fever, and that the object of

treatment is so to maintain the strength of the patient as to bring him safely

through his illness. To this end he should be placed in bed in a well-venti-

lated apartment, and watched night and day by experienced nurses, and

kept scrupulously clean. He should be fed regularly and frequently with a

sufficiency of easily assimilable fluid food. Milk, beef-tea, mutton-broth,

arrowroot, jelly, eggs beaten up with milk, are the articles of diet usually

given. Milk is the most valuable, and of this an adult patient should take,

if possible, three pints in the thirty-four hours, or an equivalent quantity of

other foods, administered every two or three hours, or more frequently if it

is taken with much difficulty. The thirst may be met by soda water, barley

water, lemonade, toast and water, or cold weak tea, and there is no objection

to his drinking frequently. It is often desirable to give stimulants. It is

true that most cases in children, and mild cases in adults, may do without

them
;
nor does there generally appear any necessity for their use in the
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first few days of the disease ;
but cases presenting the unfavorable features

which have been mentioned under the head of prognosis, mostly require

them at some time or other. Thus, in patients over middle age, in those

who have led intemperate lives, and in those suffering from much prostration,

they will be wanted early ;
and they must be at once prescribed if there is

much feebleness of the heart and pulse, serious pulmonary complications, or

much low delirium. Maniacal delirium, however, seems to be aggravated

by their use. From four to six or eight ounces should be given in twenty-

four hours, in divided doses ;
but very severe cases may require as much as

twelve or sixteen ounces. Particular symptoms may require to be treated.

If there is constipation it may be relieved by a dose of castor-oil, and the

bladder should be constantly watched. While he is still conscious the

patient may be made to pass his urine; but in later stages the catheter may
become necessary. If there is much headache, sleeplessness, or delirium,

cold may be applied to the head by means of an ice-bag or Leiter's coils ;

but opium is often necessary to procure sleep. It may be given cCs tincture

or the liquor opii sedativus, or morphia may be injected subcutaneously ;
thus

a grain of opium and a quarter of a grain of morphia may be given at night

in the first week. Chloral may also be given under similar circumstances,

and is more suitable when the delirium is maniacal. In the later stages of

the disease, sedatives are less desirable, and coma, severe lung complications,

and suppression of urine decidedly contra-indicate their use. For lung com-

plications, carbonate of ammonia is the best remedy ; turpentine is also of

value, and mustard or linseed poultices may be applied to the back and sides

of the chest. When the temperature is very high, sponging the body with

tepid water will often give temporary relief to the sensation of discomfort

which the patient suffers ;
but the systematic employment of cold baths to

reduce the temperature, such as have been used in enteric fever, has not been

found to give very satisfactory results. On the third day of convalescence,

if the tongue be clear, solid food may be given ;
and the stimulants required

in the height of the fever should be gradually diminished.

RELAPSING FEVER.

{^Famine Fever, Febris reairrens.)

Relapsing fever is a specific contagious disease, generally occurring in

epidemics, not distinguished by any rash, but consisting of a short fever

which terminates suddenly in six or seven days, and is followed by a relapse

of the same nature ai'ter an interval of about 'a week.

For some time this disease was confounded with typhus fever. It occurs

under conditions almost precisely the same, namely, overcrowding, destitu-

tion, poverty, and starvation, and has often actually co-existed with typhus.

But Dr. Henderson, in 1842, and Sir W. Jenner, in 1849-51, pointed out



42 SPECIFIC INFECTIOUS DISEASES.

the differences between them, and the two diseases have since been regarded
as distinct. The discovery of an organism in the blood of patients with re-

lapsing fever has confirmed this position.

.Etiology.
—

Relapsing fever attacks patients of all ages, and of both sexes,

though male patients have been more numerous, in the proportion of tliree

to two. The occurrence of epidemics is very little affected by season or

weather, but has an obvious connection with overcrowding and destitution,

and with the occupation of the patient, in so far as it is one which the

poorer classes of the population commonly follow. Thus, hawkers, beggars,

and tramps are frequent among those affected by this disease
;
and it has

often been shown that such patients were at the time in a state of great

destitution, or half-starved, being driven to eat raw vegetables, turnips, rotten

apples, or unripe fruit. Indeed, its connection with starvation is so obvious,

that the name famine-fever has been given to it. On the other hand, of

people in a better position, those only are affected who are brought into

direct contact with the disease in hospital or elsewhere, such as doctors,

nurses, and clergymen. As in the case of typhus, the independent origin of

this disease has been much discussed. Dr. Murchison thought it was highly

probable that it could arise de novo, and he pointed out that it was more

clearly related to insufficiency of food, while typhus seemed determined

more by overcrowding. Whether this be so or not, it is certain that, once

developed, the disease is contagious, and that the poison may be conveyed

through the air, or communicated by means of clothes, bedding, etc. As in

the case of typhus, it is rendered innocuous by free dilution with pure air.

It has also been conveyed both to the human subject and to monkeys by
inoculation of the blood of a patient suffering from the fever.

Symptoms and Course.—The period of incubation varies from one

to sixteen days, but in a large proportion of the cases examined for this

purpose, it was less than nine days. At this time there are generally no

symptoms. The fever begins suddenly with chill or rigor, and this is

accompanied by frontal headache, and pains in the back and limbs. After

a short time the chill is succeeded by a feeling of heat, the skin becomes dry

and burning, and the headache and pains in the limbs are aggravated. If

the temperature be taken on the first day it will be found at 102.5° °^ ^°3°

or higher. The patient soon takes to his bed, and suffers severe thirst, with

anorexia, and perhaps nausea and vomiting, the face is flushed, and the

tongue is covered with a thick white fur. The temperature continues high,

reaching 104°, 105°, or 106° at night, though often falling a degree in the

morning.
There may be with this an occasional rigor, and not unfrequently free

sweating. The pulse is rapid, no to 120, and the respirations are quick-

ened to thirty or more. In some cases there is jaundice, which may be very

pronounced : in such cases the urine is stained with bile, but the faeces are
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normal in color. There is frequently tenderness over the hepatic and

splenic regions, and both liver and spleen are enlarged, the latter more often

and more decidedly than the former. Occasionally there is well-marked

herpes of the lips.

The urine is very variable, its quantity being affected by food, vomiting,

or sweating. In the height of the fever, the chlorides are diminished, and

there is occasionally a small quantity of albumin. Epistaxis sometimes

occurs. And though there is no typical rash,- in rare cases an eruption has

been observed, either of pink maculae or of petechias.

The condition remains much the same for about a week; the patient, as a

rule, gets but little sleep, suffers severely from the muscular and arthritic

pains, and is generally quite clear mentally, till toward the end, when he

becomes delirious. All the febrile conditions then become greatly aggra-

FiG. 3.
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vated, the pulse quickens to 130, the respirations to 40, the temperature rises

in a few hours to 106°, 107°, or even 108°, the face is flushed, the tongue

dry or brown, and the delirium is increased, when suddenly the crisis takes

place. Perspiration breaks out, rapidly becomes profuse, and the tempera-

ture, pulse, and respiration quickly fall. In a few hours the temperature is

98°, 97°, or 96° (Fig. 3), the pulse 70 or less, the skin is moist, the tongue

clean, and the patient free from delirium ;
and except that he feels weak,

may express himself as being comparatively well. However, where the fall

of temperature is considerable and it may be 10° or 12° in twelve hours,

and the sweating is profuse, there may be considerable collapse for some

hours, especially in elderly patients. The crisis is sometimes marked by

diarrhoea or by epistaxis. Recovery from this point is very rapid : the

temperature, which has become subnormal, regains the normal level
;
the

patient is soon ravenously hungry, and recovers strength so quickly as to be
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up in three or four days. He appears, indeed, completely convalescent,

when suddenly, about the fourteenth day, or a week from the termination

of his first attack, he is seized again with chills and pyrexia, and the whole

series of phenomena is repeated. He has the same high temperature, the

pains in the head, back, and limbs, the sleeplessness, and again, after a few

days, occurs a second crisis with the profuse sweating and the sudden cessa-

tion of fever. In some cases a second relapse occurs, and in some even a

third, fourth, or fifth. But these last form a very small proportion of the

cases. On the other hand, some patients escape without any relapse at all.

Most commonly the relapse is of somewhat shorter duration than the first

attack, lasting on an average four to five days, but, it may be, only two or

three days. It is often milder than the first attack, but it may be more

severe
; and, indeed, a certain proportion of deaths take place during the

relapse. Sometimes it is indicated only by slight rise of pulse and tempera-

ture, and general malaise. Convalescence from relapsing fever is often

slow. This disease is much less fatal than either typhus or enteric fever,

the mortality, according to Murchison, being 4 per cent.; death occurs most

commonly at the height of the first attack, or immediately after the crisis,

from exhaustion and collapse ;
and this is especially the case with elderly

patients. But in some epidemics suppression of urine and convulsions have

preceded death ; and sometimes such complications or sequelae as pneumonia,

dysentery, or inflammation and suppuration of the parotid glands. From
the short duration of each febrile attack bedsores are not frequent or

severe.

Complications and Sequelae.—An important complication is pneu-

monia, which has been frequent in some epidemics, and may be the cause of

death
;

it may be associated with pleurisy, and rarely gangrene of the lung
has resulted. The spleen may attain a great size, and it has been known to

rupture, with fatal result. Diarrhoea and dysentery sometimes occur in a

severe form. Jaundice has been already referred to
;

it occurs in probably
less than 20 per cent, of the cases, and may appear in the first attack alone,

in the relapse alone, or in both paroxysms. Many of the cases in which it

occurs are severe, or even fatal, but others are quite mild. In the severer

forms it may be accompanied by epigastric and hypochondriac pain, vomit-

ing of blood, albuminuria, hemorrhages, delirium, coma, and subsultus.

Such cases have been described as "bilious typhoid," but their connection

with relapsing fever has been shown by the discovery in the blood of the

characteristic spirillum.

Erysipelas and oedema of the legs occasionally occur, and sometimes the

parotid or submaxillary gland inflames and may suppurate. Another im-

portant local trouble is ophthalmia, which more often appears a long time

after the fever. The deeper parts first inflame, so that impairment of vision

occurs without external signs (amaurotic stage); later on, there are lachry-
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mation, pain, and external evidence of the spread of the disease (inflamma-

tory stage). Recovery is tedious. It has been observed that pregnant

women almost invariably abort, and in such cases hemorrhage from the

uterus may become a danger.

Morbid Anatomy.—With the exception of the condition of the blood,

presently to be described, there is no specific or constant lesion. The spleen

is, however, very often enlarged, especially when death takes place during a

paroxysm ;
sometimes it presents infarctions

; and, rarely, small abscesses

have formed in it. The liver also is usually found enlarged, firm, and loaded

with blood, but the jaundice is not always explained by any alteration of its

structure or by obvious obstruction of its duct. The kidneys may be con-

gested. Other pathological conditions have been alluded to in the descrip-

tion of the complications.

The blood in relapsing fever was found by Obermeier, in 1873, to contain

a number of spiral filaments, endowed with movement, and capable of multi-

plying with extraordinary rapidity. This observation has been confirmed

by others, and the organism, belonging to the class of spiro-bacteria, or

spirilla, has been named "
spirochaete Obermeieri." Dr. A^andyke Carter

found it constantly in those suffering from relapsing fever in Bombay, and

proposes to rename the disease, spirillum fever. The spirillum consists of an

exceedingly fine thread, varying in length from
-^^-^

to y-sVo ^f an inch;

it is spirally coiled, and in constant movement of a rotatory or lashing char-

acter. Spirilla often adhere to one another so as to form masses or they

may adhere, either singly or many, in a tufted manner to the blood cor-

puscles. Although there does not seem to be a constant relation between

their number and the severity of the attack, their quantity in the blood varies

with the different stages of the illness. They are always present during the

paroxysms, first appearing, according to some, about the second day ;

according to others, in the stage of incubation for forty-eight hours before the

onset of fever. They frequently increase in numbers as the fever progresses,

but about the time of the highest temperature, just preceding the crisis,

begin to diminish, and by the termination of the crisis have completely dis-

appeared. During the non-febrile interval the blood is entirely free of

spirilla, until near the advent of the relapse. The blood also often contains

large protoplasmic masses, and free granules, some of which have been

thought to be the early stage of the spirillum.

Diagnosis.—It may be confounded with typhus or enteric fever at first,

but the differences become pronounced within a few days. In the course of

an epidemic, the sudden severe onset, absence of eruption, severe pains in

the limbs, and jaundice, when present, are distinctive ;
but in isolated cases

diagnosis may be difficult until the occurrence of the typical crisis. Small-

pox may be simulated by the rigors, vomiting, and pain in the head and

back ; but the absence of eruption will decide the diagnosis. There is often
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a general resemblance to acute rheumatism in the flushed face, white furred

tongue, sweating, and severe pains; but the absence of swelling in the joints

and the existence of the pain in the muscles should prevent a mistake. In

tropical countries, remittent fevers and yellow fever may be suspected from

the jaundice ;
and in such cases Dr. Vandyke Carter has shown the value of

a microscopic examination of the blood.

Treatment.—No treatment has succeeded in shortening the paroxysms
or preventing the occurrence of relapse ;

and although certain drugs (quinine,

carbolic acid, iodine) arrest the movements of the spirilla out of the body,

they have not hitherto been found to have any influence when administered

as remedies. Relapsing fever must be treated like other fevers, in the way
indicated under typhus. The recumbent position, sufficient fresh air, and

nutritious fluid food are essential. Sponging with tepid water, or packing

in wet sheets, will give temporary relief when the fever is very high, and

headache may be treated with cold applications. On the other hand, in

much tenderness of the liver or spleen, fomentations give relief. During
the severe perspiration of the crisis, the patient must be kept as far as possible

dry ;
and the tendency to collapse must be met by additional bed-clothing,

hot bottles, and diffusible stimulants. At all times cardiac failure must be

watched for, and digitalis and ammonia given if necessary. The pains in

the limbs may be so severe as to require the use of opium or of morphia

injected subcutaneously. During the intervals, good food, fresh air, and

moderate exercise should be obtained, with the object of regaining strength,

and tonic medicines may be also given.

ENTERIC FEVER.

{Typhoid Fever.)

Enteric fever is a specific disease, infectious chiefly or entirely through

the excretions. It has a febrile period of about three weeks' duration, and

occasionally one or more relapses of the same length ;
its distinctive features

are an eruption of pink spots, and a variable amount of diarrhoea with

peculiar motions. The characteristic pathological lesion is inflammation and

ulceration of Peyer's patches in the small intestine.

^Etiology.
—Enteric fever shows little preference for either sex; but age

has a marked influence, and the disease is much more frequent among

young people. Thus, of a number of cases collected by Dr. Murchison,

one-fourth of the patients were between fifteen and twenty years of age,

two-thirds were between ten and twenty-five, and three-fourths of the whole

number were under twenty-five. The disease does nevertheless occur in quite

old people as well as in the very young. It is more prevalent in the latter

part of the year
—that is, in the four months August to November, inclusive,

and cases are more numerous during hot and dry weather than under the
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opposite condition. Though contagious in ways that will be presently dis-

cussed, it is not affected by overcrowding, poverty, and destitution, nor by

the occupation of the patient, in the same way as typhus and relapsing fever.

It appears to be well established that nothing is given off from the body or

the breath of the patient to the surrounding air, which can convey the

disease to another individual ;
so that doctors, nurses and students in

hospitals do not take enteric fever directly from the patients. On the other

hand, one case may be the means of conveying the disease to a whole town

or district, and it has been conclusively shown, in a large number of

instances, that such an occurrence is brought about by means of the stools

of the patient, which are allowed to contaminate the air or the water supply

of those who subsequently fall ill. There is nearly always sufficient oppor-

tunity for this in the imperfect means usually employed for the disposal of

sewage. In country districts wells used for drinking water may be poisoned

in consequence of the soil being saturated with sewage which has leaked

from a neighboring privy or imperfectly constructed cesspool. In one case

a well was contaminated by the slops from a laundress's house leaking into

it : enteric fever broke out in the houses supplied by the well shortly after

the laundress had received some linen soiled by the discharges from a patient

with this disease. Where the drinking water is conveyed by pipes, the

disease may find an entrance, if the pipes by any chance are defective, and

if they lie in a porous soil sufficiently close to any collection of sewage,

imperfectly confined, which has received any enteric stools ; and a whole

reservoir may be infected in the same way. In large towns provided with

the water-carriage system common in England, the underground system of

sewer pipes becomes an efficient means of spreading the disease. Sometimes

this is by imperfections in the soil-pipes running through and under the

houses, allowing the sewer gas, impregnated with the poison of enteric fever,

to pass into the basement of the house, or into particular rooms, whence

it may be inhaled by the residents, and thus start the disease. Sometimes

the pressure of gas in an unventilated'^^ soil-pipe is sufficient to force it

through the trap, so that it escapes into the water-closet. In other cases,

the overflow pipes of cisterns, wrongly communicating with the sewer or

soil-pipe, are the source of danger, as the water in the cistern dissolves the

sewer gas which comes up through them. But air and drinking water are

not the only sources of danger. In 1870 an epidemic of enteric fever

occurred, in which nearly all the patients affected were found to have been

supplied with milk from one particular dairy. There was every probability

that a tank in the cow-yard was contaminated \vith sewage, and that water

* To ventilate a soil-pipe is to insert, just below the trap of the water-closet, a wide tube,

which is carried up vertically, and ends in an open mouth some feet above the roof of the

house.
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from the tank, used for washing the milk vessels, had infected the milk.

Other instances of a similar kind have occurred since. It is also on record

that enteric fever has been communicated by diseased meat
;

but less is

known of the conditions under which this occurs.

An important question is, as to the period, after evacuation, at which the

stools become infectious. It appears clear that they are not dangerous when
fresh

;
but that it is during their decomposition, after a certain interval, that

infective material forms in them
; and, although this is generally believed to

require three days, it appears possible, from cases observed by Dr. Cayley,
that the interval may be as short as twelve hours. Thus, the mere inspec-

tion of stools, or their removal from bed to closet, is not dangerous ; but

bedding soiled with the fjeces, and left for some time unchanged, may be

the cause of the fever in a nurse, or laundresses may catch it from soiled

linen sent them to wash
;
and such instances have been observed.

Probably in no other way do bed-linen and clothes serve to convey the

infection. As in the case of typhus and relapsing fever, the independent

origin of this disease has been hotly discussed. That it results from impreg-
nation of air or w'ater by sewage is obvious in numbers of instances

;
but

that such sewage has been contaminated by the stools of a previous case of

enteric fever is by no means so often proved. Still there are numerous in-

stances in which people have continued healthy in the midst of sewer smells,

or drinking impure water, and have only suffered from typhoid fever when

the air or water supply has been accidentally polluted by a case of the disease
;

and opinion inclines to the view that every case of enteric fever arises from

a previous case of the same disease.

Symptoms and Course.—The incubation-period of enteric fever is

variable; but many cases in which it has been ascertained have shown it to

be about a fortnight, or between ten and fifteen days. In exceptional cases

it may be as short as five or as long as twenty-two days. The beginning of

the disease is often very little marked. The patient feels ill, depressed, unfit

for work
;
he has headache, pains in the limbs and back, loss of appetite,

and perhaps nausea. These may come upon him so that he scarcely knows

when they began ;
but not uncommonly he fixes a day on which he says he

first felt ill. Often the headache is severe, and forms the most prominent

complaint. There may be diarrhoea in the first few days ;
sometimes on the

first feeling of illness a purgative is taken, and the bowels continue loose.

He may go about, struggling to do his work, for five or six days, but gener-

ally toward the end of the week is obliged to give up, and take to his bed.

The temperature has been stated, in the first four or five days of enteric

fever, to rise two degrees each evening, and to fall one degree each morn-

ing, so that at the end of that period it will have reached 103° or 104°. So

many cases escape accurate observation in the early days that it is not always

easy to confirm this, but it is certain that in some cases the thermometer
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may rise on the first evening of illness to 103° or higher. The high level

of 103^ to 104° once reached, the temperature commonly remains at nearly

the same level till the tenth to the fourteenth day
—

oscillating, however,

between morning temperatures of 102° to 103°, and evening temperatures of

103° to 104.5°. The pulse is quickened, and is full, soft and markedly
dicrotic. Though in some cases very rapid, it is generally, in relation to

the temperature, much slower than in typhus and many other febrile con-

ditions : it may never exceed 100, and a pulse of 80 may co-exist with tem-

peratures of 102° or 103°. The respirations are increased m frequency,

and there is very frequently slight bronchitis, indicated by sibilant rhonchi,

and accompanied, it may be, by mucous expectoration. About the seventh

to the tenth day, the patient commonly begins to present the characteristic

appearance of enteric fever. He is dull, listless, apathetic, but not so dull

and stupid as in typhus ;
the eyes brighter, the pupils often dilated

;
the

face pale, with flushed cheeks and dark lips ; the tongue dry, with a band

of dry white fur on each side—the sides, tip, and middle clean red. Pain

in the head may still continue a prominent symptom, and lead him even to

cry out. Occasionally profuse perspiration occurs, or bleeding from the

nose. At the end of the first week, or later—that is, from the sixth to the

twelfth day—appears the characteristic rose-rash of enteric fever : it consists

of rose-pink spots, circular, slightly raised above the surface, flat convex,

but not pointed, so that they are often described as lenticular, from two to

four millimetres in diameter, disappearing under firm pressure with the

fingers, and never petechial like the typhus rash. They are seen first on the

abdomen and front of the chest, and may be confined to these parts; but

also occur on the sides, back, and the upper arms and thighs. In number

they vary from half-a-dozen to twenty or thirty, but they may be much
more numerous, and in a certain number of cases (10-20 per cent.) are

entirely absent. Each spot has a limited duration, gradually fading in three

or four days ;
but successive crops of spots come out day after day until the

end of the third week, or in some cases even later. They are not visible

after death. In the second week also the intestinal symptoms become promi-

nent. The abdomen is generally full, even distended, and resonant on per-

cussion
; and there may be both tenderness and pain, but the former is more

than the latter. Pressure in the right iliac fossa, over the seat of the cacum
and lower end of the ileum, often elicits a little pain, and sometimes a sen-

sation to the hand oi gurgling or of dull crackling, like what is felt when air

escapes into the subcutaneous tissue after injuries to the chest. The exami-

nation for this sign must be made with great care. Diarrhoea is one of the

characteristic symptoms of enteric fever
;

it is present in a majority of cases,

but is very variable in duration and in severity. Often there is a sharp

attack of diarrhoea in the first week, and after this the bowels are confined ;

sometimes there is constipation throughout. In other cases diarrhoea is

4
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constant, and the motions number three, four, and five, or more daily. The

stools, moreover, are distinctive in being liquid, of the color of yellow

ochre, and of a peculiar offensive odor. They commonly contain flakes and

particles of undigested food, intestinal epithelium, and after a time shreds of

sloughs from the diseased Peyer's patches, and numbers of crystals of triple

phosphate. They are alkaline and ammoniacal. The intestinal lesions

further show themselves occasionally by the occurrence of ]iemorrhage.

This often happens in the stage of separation of the sloughs or of ulceration,

and large quantities of bright red blood are discharged from the bowel, so

as to cause severe collapse, with pallor and depression of temperature ;
but

the bleeding may be quite slight, and this more often in earlier stages of the

illness. The spleen is generally enlarged : this may be manifest only from

the results of percussion ;
but in most cases the organ can be felt, on deep

inspiration, one to two inches below the costal margin. The itrine is scanty,

dark, of high specific gravity ;
the urea and uric acid are increased, but

Fig. 4.
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sodium chloride is much diminished. Late in the illness albumin is found

in a small proportion of cases. But for the headache and some giddiness

the cerebral functions may be very little disturbed in mild cases; the head-

ache rarely lasts beyond the tenth day, and there may be then only a little

drowsiness or tendency to wander at night. A temporary deafness is not

uncommonly noticed. Such mild cases reach their acme at the end of the

second week—the tenth to the fourteenth day. The temperature then takes

a characteristic course : hitherto standing always at a high level, it now falls

every morning quickly lower and lower, while the evening temperatures,

though also falling, come down much less rapidly. Thus the morning

temperature in four or five days reaches 99° or 98°, while the evening tem-

perature stands at 102° or 101°. This is Liebermeister's remittent stage.

From this point to the end of the illness, the fever has for three or four

days an intermittent character
;

it is about normal in the morning, but rises

to 101° or more in the evening. Then rather suddenly the evening fever
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ceases, the temperature remains normal or subnormal, and convalescence

has commenced (Fig. 4). During this falling temperature, spots may
continue to come out, the spleen is still perceptible, and there may be a

little diarrhoea, but the mental condition of the patient generally improves,

and he may acquire an appetite before the fever has entirely left him. On
the other hand, the graver cases are mostly accompanied by a marked in-

crease in the intensity of the nervous symptoms, to which the symptoms of

cardiac failure, or severe abdominal troubles, may be added
;
more or less

continuous delirium may supervene, with drowsiness or even coma, extreme

muscular prostration, subsultus tendinum, and plucking at the bed-clothes.

The face becomes dusky, the tongue dry, sordes collect on the lips and

teeth, the pulse is rapid, soft and dicrotic, the heart-sounds are feeble, and

the bases of the lungs are congested. The urine may be retained, or both

fgeces and urine are passed unconsciously. The condition resembles that

described under typhus fever; the patient is indeed in a truly typhoid ^Xdlt.

The delirium is less often violent than in typhus, but occasionally patients

get out of bed, or refuse food. Cardiac failure shows itself by the feeble-

ness of the heart's beat, the indistinctness of the sounds, the small rapid

pulse, and by venous congestion of the face and extremities, and of the

bases of the lungs. Sometimes there is evidence of cardiac dilatation in

displacement of the impulse outward, and the pulse may be irregular or

intermittent. With the increase of the nervous symptoms, the abdominal

troubles are often prominent, the diarrhoea becomes profuse, and the abdo-

men is much distended, tense and tender; in this stage the ulcerated bowel

may give way, and peritonitis may result from the escape of fecal matter

into the cavity of the abdomen. In a few cases, severe bronchitis is the

main feature of the disease : the face is livid, moist and dry rales are heard

over the whole chest, and breathing is seriously obstructed. Under these

various circumstances death may occur at almost any time after the tenth

or twelfth day ;
but recovery occurs after lengthened periods of coma and

other severe symptoms, the temperature slowly returning to the normal, and

convalescence being very protracted.

Relapses.—A true relapse of enteric fever occurs in a certain proportion

of cases, which have been found by different observers to be from 3 to 10 or

II per cent. It consists of a repetition of all the phenomena of the illness,

ulceration of Peyer's patches, fever, diarrhoea, and rose spots; and it occurs

after an interval which may be as long as eleven days from the termination

of the original fever, but is often much less. Sometimes, indeed, there is

no interval of actual apyrexia, and the relapse seems to be continuous with

the primary fever. Its duration is often quite as long as that of the first

attack (Fig. 5), and, as a rule, it is somewhat milder. Death may, indeed,

take place in the relapse, but this is more often from complications, such as

perforation of the intestine and peritonitis, or from hemorrhage, than from
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the severity of the pyrexia alone. Occasionally a second relapse occurs after

another interval of apyrexia ;
and even third and fourth relapses have been

observed, though very rarely.

Morbid Anatomy.—The essential lesions of enteric fever occur in the

Fever'' s patches and solitary glands of the small intestine. These become

infiltrated with lymph-corpuscles, and a Peyer's patch so affected swells, and

projects one or two lines upon the inner surface of the intestine; it is gray,

fawn-colored, or pink, but the surrounding mucous membrane may have its

natural color. The lymph-corpuscles at first multiply in the follicles, but

subsequently infiltrate the mucous membrane above and the deeper structures

below. As the patches become larger they acquire a creamy-white color,

Fig. 5.
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number of Payer's patches affected is very variable, and though the cases

with severe diarrhoea generally have extensive inflammation of the bowel,

there is no necessary correspondence between the extent of ulceration and

the severity of the other symptoms. The patches near the ileo-caecal valve

are those first attacked, and the process spreads upward. The change in

the solitary glands of the lower end of the ileum is of the same kind, and in

some cases the solitary glands of the large intestine (mostly the c?ecum) are

also enlarged and ulcerated. Coincidently with these lymphatic structures

of the intestines, the mesenteric glands are inflamed
; they are enlarged,

fleshy, pink, red, or purplish, and their histological changes resemble those

of the Peyer's patches. Sometimes they break down so as to contain one

or more small collections of fluid resembling pus, which in rare cases burst

into the peritoneum ;
but more generally they become cheesy or calcareous.

The spleen is commonly enlarged, dark in color, and, in later stages of the

disease, softened. The liver is often hyperjemic, and softer than natural;

the kidneys are congested, and in both these organs the gland "cells are

granular. The heart is often soft and flabby, its muscular fibres being in a

state of fatty and granular degeneration. The voluntary muscles are also the

subject of a degeneration first described by Zenker in typhoid fever, but

now known to occur in typhus, and other prolonged febrile conditions. The

muscular fibres are converted into a homogeneous, colorless, waxy-looking

material, forming cylinders, which break up into fragments, and finally

crumble into a granular detritus. This change is most common in the

adductors of the thighs, and in the recti abdominis
;
and it is sometimes

accompanied with hemorrhage, or the broken-down muscle may form a kind

of abscess. The lungs are either cedematous, or congested at the bases
; or,

in occasional cases, actual pneumonia is present.

A bacillus, constantly present and not known to occur under other cir-

cumstances, has been described by Koch and Gaff"ky. It has been found in

the stools, in the blood, and in the albuminous urine during life, and in the

organs after death.

Complications.—The most important complications are those connected

with the intestinal lesions. Peritonitis is a frequent cause of death. It arises

most commonly from perforation of the floor of one of the ulcerated Peyer's

patches, through which the contents of the bowel are extravasated into the

peritoneal cavity ;
but it occasionally happens, from extension of inflamma-

tion through the peritoneal coat, that peritonitis occurs without any perfora-

tion being discovered
;
and it has also been caused in rare cases by the

softening of inflamed mesenteric glands, and of infarctions in the spleen.

Perforation of the bowels takes place in about lo per cent, of cases of enteric

fever. It commonly occurs during the third, fourth, or fifth week, and gen-

erally, in severe cases, with marked intestinal symptoms. Its onset is often

marked by acute pain, collapse, and perhaps rigors; the abdomen becomes
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distended and tender, the pulse is small and rapid, and a fatal result soon

ensues. But its advent may only be marked by collapse and increased dis-

tention ; and in very severe cases, with much distention of the bowel, as

well as coma and delirium, there may be no sign to indicate peritonitis with

certainty, so that perforation and peritonitis are occasionally found post-

mortem when not suspected during life. It is important to remember that

as long as the ulcers remain unhealed there is a possibility of a rupture taking

place ;
and that such a rupture may be induced by any disturbance of the

bowel, as by vomiting, defecation, or the exertion of sitting up, and the

administration internally of indigestible food or aperients ;
and thus even

cases which are running a mild course have a fatal termination from this

cause. A slight amount of bronchitis is frequent in enteric fever, but occa-

sionally it is so severe as to constitute a very serious complication. The face

may be quite livid, and a more or less venous tinge may be given to the

whole surface
;
the chest is filled with moist and dry rales, and there is expec-

toration of mucus or muco-pus. Ulceration of the larynx occurs sometimes

in severe cases. The ulcer is situate commonly over the arytenoid cartilage,

and this may even be exposed and in a state of necrosis. Sometimes the

cartilage has been found in an abscess that seems to have arisen independently

of ulceration. Hoarseness may be the only symptom of the laryngeal com-

plication, but there is often complete aphonia. As a result of the laryngeal

ulcer, subcutaneous emphysema has been recorded by Dr. Wilks and by
Ziemssen ;

air being forced during expiratory efforts from the larynx into the

connective tissues. Cicatricial stricture of the glottis has also been recorded

in cases that recovered. Aphonia itself may occur, temporarily, without

any evidence of ulceration. Pneumonia, sometimes becoming gangrenous,

diwd. pleurisy, occasionally occur. Meningitis is quite rare as a complication

of enteric fever, and the cerebral symptoms commonly occurring are quite

independent of cerebral inflammation. I have seen double optic neuritis in

a case of enteric fever, but it is not common. Otorrhcea may occur during

or after the fever, and may lead to deafness, or to the more serious conditions

of septicaemia and meningitis. Other local inflammations occasionally occur

either during the fever or during convalescence, and may considerably delay

recovery, such as parotitis, which may be followed by suppuration, or exten-

sive infiltration of the neck; orchitis; periostitis, especially of the tibia;

cancrum oris; and facial erysipelas. In severe cases bedsores may form, in

spite of careful nursing. Thrombosis of the femoral vein occasionally occurs

during early convalescence, leading to oedema of the foot and leg, and ten-

derness in the course of the vein. Generally, this recovers without much

trouble, but the thrombosis may extend into the large abdominal veins, or

portions of clot may be detached, and lead to pulmonary embolism and

death. Tuberculosis has sometimes developed after enteric fever; but

there is considerable resemblance between the two conditions, and it
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is possible that some cases of early tuberculosis have been mistaken for

enteric fever.

Varieties of Enteric Fever.—There are few diseases more variable

than enteric fever. Though its duration is characteristically three weeks, it

may be as short as ten days or as long as five or six weeks : and though short

attacks may sometimes be fairly represented as abortive attacks, they may be

followed by a relapse of precisely the same nature and duration. Sometimes

the temperature begins to fall in the manner described (p. 50), and then,

before reaching the normal, persists in its remittent type, oscillating between

100° (morning) and 102° (evening) for eight or ten days, so that the fever

is prolonged into the fifth week, although the patient is feeling better every

day, and has no obvious complications. In other cases the prolongation of

the fever corresponds with a continuance of the high fever characteristic of

the second week, and these are generally severe cases. In some cases the

illness is so slight that patients go about their ordinary occupations, until,

perhaps, an indiscretion in diet, or the use of aperients, given in ignorance,

leads to a fatal perforation. A bilious form of typhoid has been described,

and in a few cases jaundice occurs
;
and ataxic and adynamic forms have

been described, but these terms simply indicate the predominance of symp-

toms in one or other system of the body. Enteric fever is often very mild

in children, often of short duration, and associated with less extensive dis-

ease of Peyer's patches than in the average of adult cases. The remissions

of temperature, which are well marked in the latter half of the illness in

adults, are often still more marked in children, and formerly led to the

description of an " infantile remittent fever." This is, however, now known

to be nothing more than enteric fever, and there is no object in retaining a

name which is likely to mislead.

Diagnosis.
—A great number of diseases may be confounded with enteric

fever, from the variety of forms which it assumes, and from the frequency

with which its own typical symptojus are absent, or badly marked. In early

stages it is distinguished from other fevers by the absence of characteristic

eruption. By the fifth day of the illness, the rash of typhus, smallpox or

scarlet fever would have developed ;
the appearance of rose spots a few days

later confirms the suspicion of enteric fever. Later stages present a resem-

blance to different diseases, according as the head, chest, or abdomen shows

the most prominent disturbance. Thus, the early headache of typhoid, and

the subsequent delirium, may suggest meningitis, and the two diseases are

frequently confounded together. Sometimes it is impossible to distinguish

them until later stages, when optic neuritis or a local paralysis, squinting or

convulsion, or the obstinately retracted abdomen may decide for tubercular

meningitis ; or, on the other hand, the increase of abdominal symptoms,

with the presence of spots, may prove it to be enteric fever. In this latter,

headache rarely continues beyond the tenth day. When pulmonary symp-



56 SPECIFIC INFECTIOUS DISEASES.

toms are marked, acute tuberculosis may be simulated by the abundant

bronchitic rales and crepitations, accompanied by a remitting fever. The

abdominal diseases which may be confounded with typhoid fever, are,

especially, tubercular peritonitis and typhlitis or perityphlitis. In both there

may be high fever, abdominal distention and tenderness : and in tubercular

peritonitis the stools may be frequent and yellow from accompanying tuber-

cular ulceration. Pyaemia, and the septicaemia accompanying abscesses of

the liver, or about the kidney (perinephritis), may closely simulate typhoid

fever, and an allied condition, ulcerative endocarditis, is not unfrequently

mistaken for it. The symptoms in favor of endocarditis are the existence of

a murmur, or of irregular action of the heart, hemorrhages under the skin,

or other evidences of emboli, such as obliteration of the arteries at the wrist

or ankle, abundant albuminuria, or retinal hemorrhages ; rigors may be pres-

ent, and the temperature often oscillates freely. Trichinosis, the disease

caused by the multiplication of the trichina spiralis within the body, has

been mistaken for typhoid fever
;

it is distinguished by severe muscular pains,

oedema of the eyelids, and sometimes of the whole body ; and there are no

rose spots or enlargement of the spleen.

Prognosis.—The mortality of enteric fever varies in different epidemics

from 5 to 20 per cent. Complications contribute largely to the deaths, and

their occurrence will modify the prognosis at any time. Apart from them,

the intensity of the fever is an important guide. If the temperature is,

although high at the end of the first week, subsequently never above 103°,

the case is favorable
;

if the temperature is maintained at 104° or higher

throughout the second week, it is much more dangerous. Some cases sink

rapidly by the twelfth, eleventh, and tenth days, or even before this. Per-

foration is very rarely recovered from. Hemorrhage" has been thought to

be of rather favorable import, but this is not really the case
;

it is certainly

well represented among the fatal cases, and a severe hemorrhage, if it does

not lead to a fatal result, renders the pati^it very anaemic, and considerably

prolongs convalescence. INIuch abdominal distention, severe general bron-

chitis, or feeble and irregular heart, are all unfavorable.

Treatment.—The patient should be in bed in a well-ventilafed apart-

ment, and the same rules should be carried out as to nursing as in the case

of typhus fever. The special danger of perforation and hemorrhage from

the ulcerated bowel should never be lost sight of. Rest should be absolute
;

the patient should be allowed no exertion, and a bed-pan should be used

when he wishes to pass his motions. The diet should consist chiefly of

milk, of which two, three, or four pints may be given daily, in regular

quantities, every one or two hours, or more frequently. Beef-tea may also

be given, but it is said sometimes to increase the diarrhoea, and is certainly

not as nutritious as milk. In some cases, where milk is taken badly, it may
be peptonized by the use of Benger's liquor pancreaticus. As to medicinal



ENTERIC FEVER. 57

treatment, in mild cases little or none may be wanted. A small dose of

dilute mineral acid, or of a saline diaphoretic like the acetate of ammonia,

may be grateful to the patient, and the body may frequently be sponged

with tepid water. Special symptoms or complications may have to be met,

such as bronchitis, by small doses of expectorants; or persistent headache,

by potassium bromide. If the bowels are not opened more than four times

in the twenty-four hours, no treatment is required ;
but it is generally desir-

able to check diarrhoea, if it exceeds this limit, and this is best done by the

use of a starch enema with 15 or 20 minims of tincture of opium ;
and acetate

of lead, bismuth, or the vegetable astringents may be given internally.

Any linen that is soiled by the evacuations should be at once removed,

not only for the sake of keeping the patient clean and free from the risk of

bedsores, but also to prevent the possibility of the attendants being infected

by the development of the specific poison. Constipation is not infrequent,

especially in the latter half of the illness, after a sharp diarrhoea in the early

days. The bowels may be left for four or five days, or even longer, without

harm, and it is then safest to use a soap enema from time to time as required.

If there is constipation at the beginning of the illness, in the first week, and

before ulceration has begun, a small dose of castor-oil may be given. Under

no circumstances should the more active or drastic purgatives be employed.

For some years a method of treatment has been practiced, which aims at

improving the chances of the patient, and reducing his liability to compli-

cations, by lessening the average temperature throughout the illness. The

theory of this system is that the continued high temperature to which the

tissues and organs of the body are subjected is the chief cause of their gran-

ular degeneration ; and that their ultimate failure, or the occurrence of com-

plications, is so much more probable, the higher the fever. Hence the

object should be to bring down the mean temperature, and this can be most

conveniently done by reducing the temperature 3° or 4°, at more or less

regular intervals. The methods employed have been already described under

the general treatment of fevers (p. 30).

As to the action of the cold bath, a good deal of evidence has been accu-

mulated. The influence of a single bath upon the immediate condition of

the patient is generally most pronounced. Headache, delirium, stupor,

thirst, are at once diminished, the tongue becomes clean, the pulse slower

and firmer, and the patient feels altogether relieved. But this effect is only

temporary, and by the next observation the temperature may be as high as

before. When the system is thoroughly carried out by frequent baths at low

temperatures, the mortality has been markedly reduced, and even in its

modified forms a decided improvement has been noted. Its effect upon

complications is also marked—bronchitis and hypostatic congestion improve,

and it has been shown by statistics that hemorrhage is less frequent. The

contra-indications are extreme collapse of the patient, hemorrhage already
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established, and severe conditions of pulmonary congestion. These are

likely to be avoided by the adoption of the method from the very com-

mencement of the illness. One of the great objections is the trouble it

entails, especially in private cases, and the dislike of the operation, which

some patients can never get over.

The same principle may be carried out with less trouble, but also less

efficiently, by cold sponging, or wet packs, or the application of ice-bags to

the surface of the body.

But, as a fact, the antipyretic drugs, before mentioned (p. 30), meet

nearly all the requirements, and have been most extensively tried, with, on

the whole, much success. These drugs are generally given, like the bath,

when the temperature is high, and in the following doses : Quinine, 20

or 30 grains; salicylate of soda, 20 to 60 grains; kairin, 10 grains;

antipyrin, 10 to 15 grains; antifebrin, 3 to 5 grains; thallin, 2 to 3

grains; phenacetin, 8 to 12 grains. Of these, antifebrin is most to be

recommended.

Hemorrhage from the bowels should be treated by astringents, such as

acetate of lead, tannic acid, and rhatany; and opium, oil of turpentine, and

ergot are useful in severe cases. For great distention of the abdomen, Dr.

Cayley recommends the application of ice, in small lumps, between two

pieces of flannel. Lastly, peritonitis, the great danger of enteric fever,

must be treated by full doses of opium, absolute rest, and the application of

the ice poultice or a bladder of ice to the surface of the abdomen
;
milk

and brandy must be given in small quantities only, and care must be taken

not to overload the abdomen. With regard to the administration of stimu-

lants, the remarks made in the chapter on typhus apply in the case of enteric

fever. During convalescence the patient must be kept for at least ten days

on fluid food, except in very mild cases, when this rule may be somewhat

relaxed. Purgatives must be carefully avoided.

FEBRICULA AND OTHER FORMS OF PYREXIA.

It is quite common to meet with short attacks of pyrexia of no great

severity, and lasting from two or three to ten days. Sometimes these occur

in connection with outbreaks of enteric fever, and are to be regarded as abort-

ive or mild attacks of that disease. In other cases no such connection can

be traced, and the illness may remain unexplained, unless such unsatisfactory

causes as "chill" and gastric disturbance can be accepted. For such

illnesses the term febricula may be used, but it must be understood that this

is no specific disease, with a definite course, and protective against itself in

the future. It may begin with chill or rigor, and there are all the usual

phenomena of a mild fever, the temperature rising to 102°, 103°, or less

commonly 104°. Defervescence is more usually gradual, and convalescence
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is soon established. The treatment consists of rest, simple fluid diet, and a

saline mixture ; antipyretics are usually quite unnecessary.

Anomalous cases of pyrexia also occur, which take a somewhat different

form. One is a relapsing form in which short fevers, of three to five days'

duration each, alternate with irregular periods of apyrexia, lasting from

seven to ten days. There are no special lesions, the patients are not very ill

during the fever, and the cases differ obviously from relapsing fever, in

their sporadic origin, in the shorter fever without the typical crisis, in the

varying length of the interval. They are not uncommon in children. In

another form there is a continuous or intermittent pyrexia, lasting for three

or four weeks, and gradually subsiding. The temperature rises in the

evening to ioi° or 102°, and falls to 99° or 98° in the morning. There is

loss of appetite, some loss of flesh, but no other special indications, and the

general disturbance is slight as compared with what it would be in a

similarly prolonged case of enteric fever. Such cases have to be distin-

guished from enteric fever and tubercle, which are very properly at first

thought of, and only excluded after some days' careful watching. These

also occur in children and in women
;

in the latter the influence of the

nervous system may account for some of these irregular forms of fever. The

treatment must be conducted on the general principles applicable to fevers.

AVEIL'S DISEASE.

In 1886 Weil described an acute febrile disease, of short duration, accom-

panied with jaundice, and swelling and tenderness of the liver. At present

only a small number of cases has been observed, and the exact nature of the

disease cannot be said to be really known. It is most common in males in

the prime of life. In a large proportion of cases the patients have been

butchers, and the disease has occurred in the hot season of the year. It

begins suddenly, often with a chill, and without prodromal symptoms : the

symptoms are fever, headache, signs of gastric disturbance, jaundice, and

muscular pains, especially in the calves. The fever lasts eight or ten days.

Sometimes there is a relapse. The pulse is quick at first, and afterward

slow'er than normal. The spleen and liver are commonly, but not always,

swollen, and the liver is often tender on pressure. Nephritis is often, and

herpes and erythema are occasionally, observed. The prognosis is favorable.

SCARLET FEVER.

Scarlet Fever, or Scarlatina, is a contagious disease, characterized by fever,

sore throat, a bright red eruption on the skin, and a tendency to certain

complications, of which the most important is acute inflammation of the

kidneys.
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iEtiology .
—There can be no doubt that scarlatina spreads mostly by con-

tagion, and, from the great vitality of the contagiiim, even in the most attenu-

ated forms, it is probable that every case (however apparently isolated) has

arisen from a preceding one of the same kind. Sex, occupation, and social

position have no influence in its production, but the vast majority of those

attacked by scarlatina are young children, and it is comparatively infrequent

in adults. This exemption of older people is explained by the fact that, for

the most part, one attack protects against future attacks, and that most adults

have already had the disease. Still, old people occasionally have it
;
and

protection is not always perfect, so that some people have a second attack.

It has also been noticed that very young infants are less susceptible than

older children. It is much more readily conveyed to a distance than typhus

or relapsing fever, and it is remarkable for the tenacity with which it adheres

to clothing, bed-clothes, books, papers, and other articles that have been

used by the sick
;
so that the contagium has been conveyed by such means

over miles of country, or has lain dormant for weeks or months, and then,

meeting with a suitable nidus, has again developed the disease in its complete
form.

Symptoms and Course.—The incubation period of scarlet fever is

comparatively short, rarely more than seven or eight days
—sometimes prob-

ably only twenty-four or thirty-six hours. Generally, the invasion is sudden ;

the patient has a rigor, or vomits, and complains of frontal headache, with

languor, pains in the back and limbs, and loss of appetite. The temperature

rapidly rises to 103° or 104°, and the pulse and respiration are quickened.

Very soon there is some complaint of sore throat, and swallowing is painful.

On the second day—that is, generally between twelve and thirty-six hours

from the first symptom—the rash appears. It is first seen on the upper part

of the chest, in front and on the sides of the neck, but soon spreads to the

abdomen and back, and then to the upper and lower limbs. It consists of

minute red spots, bright in the centre, fading toward the edge, set closely

together, so that the paler edges almost coalesce. Sometimes the coalescence

is complete, so that the skin has a uniform bright red color
;
sometimes the

eruption is more discrete, and areas of pale skin are visible between the spots.

The face, forehead, and cheeks are mostly deeply and uniformly flushed,

without showing the punctiform arrangement of the rash which is seen else-

where. With an abundant rash the skin becomes slightly swollen. The

eruption presents many varieties as to depth of color, and distribution. It

may be only pale pink, or deep livid purple ;
and in some severe cases, pap-

ules may be raised above the surface, and may even vesicate, or form minute

points of pus ;
and occasionally petechi^e occur. In its distribution the rash

may be very limited, occurring only on the chest, or in patches on the thighs,

elbows, or ankles, and this occurs frequently in second attacks, and in the

mild cases known as "
surgical scarlatina." The rash reaches its height on
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the third or fourth day; begins to fade on the fourth, fifth, or sixth day ;

altogether it may last from five to ten days. After the subsidence of the rash,

desquatnation takes place
—that is, the superficial layers of the cutis are shed.

This is often first seen in the form of white, branny flakes on the sides of the

neck, and this may be as early as the sixth or seventh day, while the eruption

is still visible on the legs ;
but the amount of epithelium that is shed, and

the size of the particles, are very various—sometimes nothing more than a

little roughness about the tips of the fingers or toes, or in the folds of the

palms of the hands ;
while sometimes the epidermis may peel off in large

flakes, and, in rare cases, complete glove-like moulds of the hands and fingers

are thrown off. Desquamation commonly takes from four to six weeks, but

in these special cases a much longer time is required.

In the throat, the uvula, soft palate, and fauces are deep red, and often

slightly oedematous; the tonsils are reddened, swollen, projecting toward
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and drowsiness and coma supervene. The disease may reach its height about

the fourth, fifth, or sixth day, and then, with the fading of the rash, the

temperature begins to fall, generally subsiding rather gradually, but some-

times more suddenly, till the normal is reached, and convalescence is gradu-

ally established. In fatal cases, death may occur about the fifth day or later,

from exhaustion ; or, in a typhoid condition, with low delirium, semi-coma,

and dry brown tongue ;
or it may occur later, as a result of complications.

Complications and Sequelae.—These are numerous and important.

Not only the tonsils, but also the soft palate and the uvula may slough.

More frequently the glands under the jaw and in the neck are much swollen,

and the subcutaneous tissue about them is infiltrated, becoming brawny and

indurated. The skin then becomes dusky red, and sloughing takes place

beneath it, separating it from the subjacent tissues over a large area. Such

cases are often fatal. Extension of the inflammation from the throat up the

Eustachian tube may cause oiitis, or inflammation of the ear, resulting in

abscess of the tympanum, rupture of the membrana tympani, and otorrhcea.

In the course of the scarlatina this may seem of little importance ;
but it lays

the foundation for serious or fatal results months and even years afterward,

among which may be enumerated suppuration of the mastoid cells, menin-

gitis, abscess of the brain, thrombosis of the lateral sinus, or jugular vein,

with pysemia as a result, hemorrhage from the lateral sinus, and facial

paralysis. Deafness on the affected side may of course happen ; and a

double otitis in a young child may be the cause of permanent deaf-mutism.

Other local lesions may occur as sequelae ;
for instance, sloughing of the

cornea, abscesses in the subcutaneous tissues, or cancrum oris.

The most important visceral lesion associated with scarlatina is nephritis.

It is still a question for discussion whether the kidney is affected in every

case of scarlatina
;
but albuminuria is occasionally present in the stage of

rash and fever. More frequently nephritis is first recognized as a sequela

from two to three or four weeks after the beginning of the illness, when the

patient is quite convalescent or suffering only from desquamation. It may
begin with a chill and rise of temperature, and the passage of smoky or

blood-colored albuminous urine, the whole subsiding again without the

occurrence of dropsy ;
but more often the first thing noticed is some swell-

ing of the feet and face, and then the urine is found to be scanty, high-

colored, and albuminous. Recovery from slight cases is common
;
but the

dropsy may become general, and death may result after six, twelve, or

eighteen months, with the several secondary complications which will be

described elsewhere {see Nephritis).

Bronchitis, pneumonia, pericarditis, and endocarditis occasionally occur

in the course of the illness. Pleurisy may happen as a sec^uela : and if

effusion take place, it often becomes purulent quite early. As in other

severe fevers, dilatation of the heart sometimes occurs, and is recognized by
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displacement of the impulse. An acute general arthritis, which is indistin-

guishable from rheumatic fever, often follows upon scarlet fever so closely

that the joints may be swollen when the rash is still present. Although gen-

erally known as scarlatinal rheumatism, it is possibly a synovitis due to the

direct action of the septic organisms of the primary disease. It may affect

many joints, but, as a rheumatism, is generally mild
; nevertheless, it is often

accompanied by endocardial murmur, which may be followed by permanent
valve disease. It is often valuable as clinching the diagnosis in a doubtful

case of scarlatina.

Varieties.—Besides the ordinary forms of scarlatina of moderate severity,

which end in recovery, one recognizes cases that are called scarlatina maligna.

This form mostly includes cases that are fatal within five or six days from

the intensity of the disease, without complication other than sore throat.

Sometimes the patient may be struck down with convulsions and collapse,

and die in twelve or twenty-four hours, before the rash has had time to

develop. Other cases have severe rigor and vomiting, early, intense, or livid

rash, high fever, and delirium, and die in two or three days.

Cases with severe throat-symptoms have been called scarlatina anginosa.

The term latent scarlatina includes cases in which the rash and sore throat

have been so slight as to escape detection, and the illness has only been

discovered by the occurrence of desquamation or anasarca. Patients with

open wounds appear to be particularly susceptible to the poison of scarlatina.

The disease is generally mild, the rash partial and of short duration
;

so that

the connection with scarlatina was for a long time misunderstood.

Morbid Anatomy.—The organs, after death from scarlatina, present

little that is peculiar. In malignant cases there are the changes common to

the pyrexial and septic disorders : fluidity of the blood, soft liver and

spleen, petechial spots on the serous membranes, and hypostatic congestion

or oedema of the bases of the lungs. The tonsils present the conditions of

ulceration or suppuration that have been observed during life. Where com-

plications have been fatal, the visceral lesions proper to them will be found.

With reference to the nature of scarlatina, it is sufficient to say here that

micrococci have been discovered in the blood, and in the ulcerations of the

throat, without stating positively what is their relation to the disease.

Diagnosis.—Scarlatina is generally recognized by the occurrence of

. feverishness with sore throat, followed in a day by the characteristic rash,

especially when the disease is known to be prevalent at the time. The rash

may be confounded with that of measles, rotheln, or typhus, or with the

roseola of smallpox and other fevers. Generally, it is of brighter color and

more uniform distribution than those of the first three diseases
;
but it is

sometimes very difficult to distinguish from rotheln. The roseola of small-

pox often has a distribution which is distinctive—namely, about the axilla,

groins, and thighs ;
and it is more purple in color. Occasionally, confirma-
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tion only comes with desquamation and the appearance of albumin in the

urine : and in all cases the accompanying symptoms must be carefully

investigated.

The Prognosis must be in all cases very uncertain. Even in the mildest

cases, renal complications may be serious or fatal. The mortality, however,

is variable, some epidemics being exceedingly mild, others so severe that the

mortality may rise to 30 or 40 per cent. In individual cases, the prognosis

may have to be determined by the condition of the patient from day to day;
the addition of complications increases the danger. Very severe angina,

intense or livid rash coming out late, are unfavorable, and cases with slough-

ing of cervical glands are generally fatal. Scarlet fever attacking women

recently confined shows a large precentage of fatal cases.

Treatment.—In mild cases this may be carried out in the same way as

that of other fevers : a well-ventilated room, the recumbent position in bed,

light diet, and careful nursing. Isolation is essential in the interests of

others. The body may be usefully sponged with tepid water
; simple salines

may be given internally, and the sore throat may be relieved by sucking

lumps of ice. If the tonsils are much swollen, and much covered with

secretion, the latter should be removed by pledgets of moist lint, and dis-

infectant or astringent solutions applied by the same means. Perchioride

of iron, dilute hydrochloric acid, or chlorinated soda may be thus used;

and similar remedies may be used to syringe the nose when that is involved.

If there is much pain or swelling in the neck and about the angles of the

jaws, hot fomentations or linseed poultices should be used. Complications
will require special treatment. Abscesses should be opened early; if there

is otorrhoea the meatus may be syringed with warm water or diluted Condy's

fluid, or solution of boric acid (i in 20). For rheumatism, small doses of

Dover's powder, or, better, the salicylate of soda in doses proportionate to

the age. The treatment of scarlatinal nephritis will be considered hereafter.

In the severe typhoid forms, with quicl* feeble pulse, stimulants, such as

brandy and ammonia, must be given ; and where there is very high fever,

with much delirium and restlessness, relief is often obtained by cold affusion

to the head or body.

Great care must be taken during convalescence, both for the sake of the

patient and in the interests of the public. To the patient the chief danger
is the supervention of renal complications ;

and that should be guarded

against by avoiding every exposure to cold or draught as long as desquama-
tion is going on. It also appears desirable to maintain a free action of the

bowels, as the late Dr. ISIahomed showed that the occurrence of albuminuria

was generally preceded by a state of high arterial tension, which could be

reduced by aperients. On the other hand, the poison of scarlatina is con-

veyed by the particles of detached skin, and the disease is frequently spread

by the careless exposure of convalescents in the stage of desquamation.
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Patients should not be allowed to mix with the healthy until desquamation
is complete, and, as a rule, it may be said that six weeks is the minimum

period at which they should be allowed out. During free desquamation, the

body should be washed daily with warm soap and water, and during the day
should be smeared with carbolic oil (i to 40) or with glycerin, to prevent the

particles being carried off into the atmosphere. Quinine and other tonics

may be necessary where strength is recovered slowly.

MEASLES.

{MorbilU:)

Measles is a contagious febrile disease, characterized by an eruption of

pink or red spots, and catarrh of the respiratory mucous membranes.

.ffitiology.
—In civilized communities its spread is determined by circum-

stances very similar to those influencing scarlatina. It occurs in epidemics,

which attack the young rather than the old, chiefly because the older mem-
bers of the community have had the disease when young, and are thereby

protected from a second infection
;
but very young infants appear to be less

susceptible, and to have the disease, when caught, in a milder form than

children somewhat older. In large towns it is pretty continuously present,

spreading from point to point in the form of limited outbreaks, which

subside, and are succeeded by others in different places ;
but where intro-

duced among populations that have never been visited by the disease, or

have been entirely free from it for years, it attacks the majority of the

people, young and old alike, in one great and often destructive epidemic.
This was the case in the Faroe islands in 1846.

The susceptibility to measles is very great, as the majority of people have

it when young. Contagion is mostly conveyed by contact with the patient,

or with the air infected by him : it also adheres to clothes and other articles,

though Avith much less tenacity than does the contagion of scarlatina. Ex-

perimentally, also, the disease has been transmitted by inoculation with the

nasal mucus of a patient. It is especially contagious in the prodromal stage

preceding the rash, and in the stage of eruption itself.

Symptoms and Course.—The incubation period varies in measles as

in other contagious diseases, but has been most often found to be about ten

days. The disease commences with pyrexia and catarrhal symptoms—the

temperature rises perhaps to 102°, the child loses appetite, is drowsy, and

unwell; there maybe, at first, vomiting or chills, or, in children, convul-

sions. With this the conjunctivae become suffused, the eyes water, there is

a mucous discharge from the nose, and cough as a result of bronchial secre-

tion. The catarrhal symptoms continue, but the temperature frequently

falls after the first day, and continues at a lower level for another day or

two, when it again rises with the outbreak of the rash. This appears most

5
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commonly on the fourth day, but it may be as early as the third. It is first

seen on the face, at the roots of the hair, on the forehead, temple, or behind

the ears, and it subsequently spreads to the neck, trunk, and limbs. It con-

sists of pink spots, round, oval, or irregularly shaped, slightly raised above

the surface, running together into irregular patches, which may have a

somewhat crescentic shape, and leave some intervening areas of skin un-

affected. In color it is generally darker red, more purple than that of

scarlatina ;
but a distinction may be difficult, especially if the spots are

uniformly distributed and do not coalesce. Occasionally, a few petechiae

occur in the darkest part of the eruption, and in other cases a few vesicles

may form in the centres of some papules.

It comes out most fully on the face, giving it a blotchy, swollen appear-

ance, and is less abundant and less confluent on the trunk and extremities.

It takes from one to three days to reach its height, and then rapidly declines,
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the fungiform papillae prominent. After the subsidence of the fever the

return to normal appetite and sleep is generally rapid.

Complications and Sequelae.—The most important complications are

those connected with the respiratory organs, and it is to them that the

majority of the deaths in connection with measles are due. The bronchitis

of the large and medium-sized tubes, which is common to all cases of the

disease, may attack the smallest tubes, merging then into a capillary

bronchitis, or the substance of the lung may be involved, constituting

pneumonia. This may present the characteristics of catarrhal or broncho-

pneumonia, but it is not unfrequently limited to one lobe, with dullness,

bronchial breathing, and consonant rales similar to cases of ordinary or

croupous pneumonia. Thomas, indeed, states that the pneumonia following

measles may be either of the catarrhal or croupous variety. The laryngitis

may be so severe as to threaten asphyxia, and may be accompanied with the

formation of membrane; in such a case the question of diphtheria^ will natu-

rally arise, especially as measles is sometimes complicated with a definite

diphtheria of the fauces. Other complications are ophthalmia, corneitis, or

iritis, stomatitis and parotitis, inflammation of the Eustachian tube, and of

the tympanum {otitis media), and diarrhoea or dysentery from enteritis of the

small or large intestine, respectively. Noma, or gangrenous inflammation of

the mouth or of the vulva, occurs occasionally. Among sequelae may be

mentioned, especially, chronic inflammatory conditions of parts affected

during the illness, such as chronic catarrh of the respiratory organs, chronic

ophthalmia, enlarged tonsils, or enlarged glands, otitis with discharge and its

results {see p. 62), tuberculosis, and general malnutrition.

Varieties.—Measles without eruption and measles without catarrh have

both been described ;
but there seems to be some doubt whether the former

occurs, and some cases of the latter may really have been instances of

rotheln. In either case, the disease takes on a mild form. Of the severer

or malignant forms, hemorrhagic measles is an example, in which hemor-

rhages take place from the mucous membranes, and the eruption becomes

purpuric. Other severe forms are merely characterized by intense fever,

dark or livid rash, often imperfectly developed, rapid and feeble pulse, pros-

tration, delirium, dry, brown tongue, and a generally typhoid condition.

Morbid Anatomy.—This must depend much on the complication caus-

ing death, since uncomplicated measles is so rarely fatal. Redness of the

mucous membrane of the larynx and trachea is observed
;
the spleen is

moderately swollen. No special description is needed of the bronchitis and

pneumonia found in cases dying therefrom. There may be, however, fluid

in the pleural cavity, and petechiae under the pleural membrane
;

the

bronchial glands are often enlarged and softened. Congestion of the

mucous membrane of the ileum and colon is also sometimes found. Messrs.

Braidwood and Vacher found in the expired breath, in the lungs, and in the
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liver, brilliant, sparkling, round or elongated, straight or curved particles,

not staining with carmine, which they regarded as the contagium of measles.

Diagnosis.—A confusion with scarlatina is most likely to occur. Measles

is distinguished by the initial coryza, by the longer prodromal period, and

the character of the eruption, especially in its patchy appearance, as distin-

guished from the uniform or finely punctate distribution of scarlatina. But

the throat may be sore in measles, and the rash sometimes appears on the

third day, so as to make the resemblance to scarlatina rather close. Measles

may also be mistaken for rotheln or German measles, in which the fever is

slight or none, the prodromal period short or absent, catarrhal symptoms

wanting, the rash, in smaller patches, more uniformly distributed, and want-

ing in crescentic arrangement, the liability to complications very small, and

a fatal termination unknown. In typhus fever the rash is not so papular, the

face is but little affected, the spleen is swollen, and there is no nasal or con-

junctival catarrh. The early stage of a smallpox eruption is sometimes

simulated by that of measles
;

the absence of catarrh, and the history of

headache, back-pain and sickness, are in favor of variola. Roseolous erup-

tions, apart from specific fevers, may resemble measles, but will be distin-

guished by the absence of the characteristic fever and catarrh.

Prognosis.—This is usually favorable. For the most part, the mortality

is from one to two per cent., though occasionally epidemics of much greater

severity have occurred. As already stated, it is the pulmonary complications

that are generally fatal
; apart from these, the malignant cases are recognized

by intense fever, dark or livid eruptions, early collapse or prostration.

Treatment.—The treatment of measles is not essentially different from

that of scarlatina. The child must be placed in a suitable room—warm,
well ventilated, and free from draughts, and so arranged as to prevent infec-

tion of children hitherto free. Confinement to bed is scarcely necessary till

the eruption appears. The diet, as in other febrile affections, must be

mainly milk, with a little farinaceous food. The catarrh, which is present

from the first, should be treated by expectorants, squills, or ipecacuanha wine,

or small doses of compound tincture of camphor. Goodhart recommends

the application of glycerin, or borax and glycerin, to the fauces and throat

to relieve the harder kinds of cough. If fever runs high, it may be reduced

by the application of tepid water, either by sponging or by immersion in a

bath at 95° or 90°, which may be lowered still more by pouring in cold

water. The temperature seldom remains at a high level, such as 105°, for

many hours, but it may be desirable to spare the patient this prejudicial

condition as much as possible; and even at a temperature of 102° or 103° a

good deal of comfort and even sleep may be obtained by the use of cold

sponging, as has been shown when treating of typhoid fever. Stimulants are

only required in the very severe forms. The child may generally be allowed

to get up two or three days after the subsidence of the fever, but should be
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confined to the room for another week or ten days. During convalescence,

the general health should be attended to, and iron or cod-liver oil may be

given, with, perhaps, change of air to the seaside or other bracing atmos-

phere. Pneumonia or diarrhoea may be treated in the usual way, and

discharge from the ears should be met by frequent washing with antiseptic

lotions—e. g., potassium permanganate or boric acid.

RUBEOLA.

{Rdtheln, German Measles.)

This is a contagious exanthem, similar to those already described, but

having features peculiar to itself. The nature of rubeola has been, and still

is, much debated. By some it has been spoken of as a hybrid of scarlatina

and measles
; by many more it has been regarded as simply a mild form of

ordinary measles. But an increasing number of writers is prepared to

recognize points of difference between the two diseases. The most import-

ant of these is the fact that those who have had measles are not protected

against rotheln, nor those who have had rotheln against measles. But, whereas

in England measles is rare among adults, rubeola has not infrequentlyattacked,

in epidemics, adults who have had measles in childhood ; and, though it could

be said that this rubeola was only a form of measles rendered milder by its

occurrence in a partially protected individual, it is an argument on the other

side that an adult should be susceptible at all, seeing the frequency with

which mothers and nurses attend with impunity upon children sick of ordi-

nary measles. The term rubeola, which was formerly applied to measles, is

being now taken as the Latin equivalent of rotheln, leaving morbilli to repre-

sent ordinary measles.

Rubeola is very contagious, exposure to the surroundings of a patient for

a few minutes being sometimes sufficient for infection. The period of incu-

bation is probably about ten days. A prodromal stage may be entirely

absent, or at most last half a day, before the appearance of the eruption; and

this stage may be represented by a slight catarrh of the mucous membranes

of the air passages or of the conjunctiva. But in some cases the eruption is

the first indication of anything wrong with the patient. It consists of a

number of pink spots, round or oval, very slightly raised above the surface,

uniformly scattered, and generally discrete, though sometimes very closely

set. The spots vary in size
;
when small and closely set there may be much

resemblance to a scarlatina rash
;
when larger there is more likeness to measles,

but they are not commonly confluent, and do not take on any crescentic

form. Slight itching of the skin may be experienced. .The eruption occu-

pies the face, trunk, arms and legs, appearing mostly on the face first, and

rapidly occurring on the other parts ;
it is generally of shorter duration than

measles, often lasting only two days, sometimes three or four. As in measles,
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it may leave a little discoloration of the skin for some days afterward
.;
des-

quamation is commonly absent, and it is never in large flakes, as in scarlatina.

The palate and fauces usually show some injection, or spots and streaks of

redness, and the tonsils may be a little swollen. The conjunctivae are red-

dened, and coughing and sneezing are generally present to a slight extent.

The lymphatic glands at the back of the neck are frequently swollen, and

sometimes those in other parts of the body. The swelling may persist two

or three weeks, but suppuration has never been observed. Fever is, in the

majority of cases, entirely absent
;

if it occurs, the temperature is usually

only 1.5° or 2° above the normal, and lasts one, two, or at most three days,

showing the greatest variability in different cases, but often falling to normal

before the eruption is completely developed. Many patients do not feel ill

at all, and retain their appetite throughout. Any further complications than

those indicated already are quite uncommon, and the prognosis is exceed-

ingly favorable.

Diagnosis.—This has to be made from measles or from scarlatina. As

against the former, note the absence or shortness of the prodromal stage ;

the slightness of the fever and of the catarrhal symptoms ; the round or

oval shape, with smaller size and paler color of the spots, which do not run

together into extensive or irregular confluent patches. From irregular and

mild forms of scarlatina it must be distinguished by the larger size of the

spots and their more scattered distribution.

Treatment.—This must be conducted on the lines laid down for measles.

VARIOLA.

Variola, or Smallpox, is a specific contagious disease, with a characteristic

pustular eruption.

.Etiology.—This disease arises solely by contagion
—

chiefly, no doubt,

by inhalation of the atmosphere surrounding infected persons ;
but it is also

conveyed by clothes, bedding, and other things, which have been in contact

with patients. Further, the disease can be inoculated by means of the con-

tents of the pustules
—a proceeding which was made use of before the intro-

duction of vaccination, because the disease thereby produced was generally

of a milder type, and thus protected the individual from the risk of a more

serious attack. But patients are infectious also before the eruption, and the

virus is given off even from the bodies of those who have died. The suscepti-

bility to the disease is common to all ages and both sexes : even the fatus

in uiero may catch it from the mother
\
but the susceptibility then and in

the first year of life is stated to be less than afterward. Negroes are said to

be more liable than white people. In the present century the liability to the

disease, and consequently the number and severity of its epidemics, have

been reduced considerably by the process of vaccination, to which further
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reference will be made under the head of "
Prophylactic Treatment." The

disease commonly occurs only once in the same individual ; but second and

third attacks occasionally occur, and the second attack may even be more

severe than the first, though generally milder.

Symptoms and Course.—The period of incubation is, in a large pro-

portion of cases, about twelve days, during which, as a rule, the patient is

well. The disease mostly begins suddenly with a distinct rigor, or chills,

with pains in the back—that is, the loins and sacrum—severe headache and

vomiting. The temperature rises rapidly to 102°, 103°, or 104°, and the

next day may be still higher. The patient is mostly very ill, unable to con-

tinue his work, and probably takes to his bed. Anorexia, thirst, furred

tongue, and constipation are also present. On the third day the typical

eruption appears; but in the initial stage, in a certain number of cases rashes

occur, which it is important, for diagnostic purposes, to be acquainted with.

Early Eruptions.—These are either erythematous or hemorrhagic. Of
the erythematous rashes, some cover the whole body and face,^and either

closely resemble scarlatina, or are more like measles
;

in other cases the rash

is partial in its distribution, and has been especially noted on the exterior

surfaces of the arms and legs. Of the hemorrhagic rashes, the most char-

acteristic is one which occupies the lower half of the abdomen, from the

umbilicus downward, covers the groins, and extends on to the thighs in a

triangular form, with the apex downward, corresponding pretty closely to

Scarpa's triangle (crural triangle of Simon) ;
it also frequently appears in

the axillae, and on the adjacent parts of the arms and trunk, and extends

thence along the flanks to the lower patches. It consists of small hemor-

rhagic spots, or petechise, which, on fading, leave brown or yellowish-brown
stains for a time. These initial rashes commonly appear on the second day,

and last for about two days, coexisting, perhaps, with the early stage of the

pustular eruption, but disappearing before its full development. Another

form in which an initial rash appears is that of \S\q purpura variolosa, which

constitutes a very severe variety of the disease. On the second day, or even

within twenty-four hours, a scarlatiniform rash appears, quickly followed by
subcutaneous hemorrhage, partly petechial, partly in larger patches. The
face is red and puffy, the eyes suffused

;
there may be vomiting of bilious

matters or of blood, with the passage of bloody stools, and the urine con-

tains albumin or blood. The mind is generally clear till near the end ;

exceptionally delirium or coma js observed. The cases are nearly always

fatal, and often within three days of the commencement or even earlier.

Specific Eruption.—This commonly begins on the third day of the ill-

ness, by the formation of small red papules on the face, forehead, and scalp,

and the same appear subsequently on the chest, back and arms
; finally, on

the lower part of the body, the legs and feet. These papules soon become

prominent ; they are firm, and give to the finger the impression of extending



72 SPECIFIC INFECTIOUS DISEASES;

deeply, a condition sometimes described as "shotty." On the third day of

their appearance a small vesicle appears in the centre, which is at first clear

and transparent. As it gets larger, during the next two days, a very char-

acteristic change takes place : the centre becomes depressed, and the circum-

ferential part forms a prominent ring around it. This process is known as

the timbilication of the vesicle. If the vesicle be punctured, only a small

quantity of the contained serum will escape, this result being due to septa,

which divide the vesicle into separate cavities or loculi. Almost coincidently

with the umbilication of the vesicle, the contents become more opaque ; and

finally, about the sixth day (eighth of the disease), they are completely

purulent. During this change in the vesicle, the surrounding skin becomes

pink, forming an inflammatory halo around it, and if there are many pustules—for instance, on the face—this leads to a great deal of swelling, which is

often so considerable as to render recognition of the features quite impossible.

The scalp becomes tense and tender, and the fingers also are often much

swollen from the same cause. The stage of suppuration lasts two or three

days, and then the pustules gradually dry up, beginning at the centre, and

ultimately forming a brown or blackish-brown scab, which adheres for

several days. Sometimes the desiccation is preceded by the escape of some

pus from the vesicle, and with the drying up the swelling of the face and

other parts subsides. Finally, the scab falls off, leaving a deep red spot,

which is at first slightly raised above the general surface
;
but in the course

of some weeks forms a depressed white scar. The pustules form most abun-

dantly on the face, and on the backs of the hands, and are less numerous on

the trunk and covered parts of the limbs. Parts that have been the seat of

initial erythematous or petechial rashes are by many said to be less liable to

the specific eruption ;
but Curschmann thinks the comparative exemption of

these parts is probably independent of this accident. All the stages of the

eruption occur first on the face, and follow, a day or so later, on the trunk

and extremities. On the other hand, parts which have been irritated, as,

e. g., by the application of plasters or blisters, are liable to an abundant for-

mation of pustules. The pustules are not confined to the skin, but occur on

the mucous membranes also
; they are especially well seen in the mouth, on

the hard and soft palate, but present different appearances from those on the

skin on account of the constant moisture to which they are subject. They
scarcely develop into well-formed pustules, but are only grayish or pearly

elevations, which are liable to become abraded and form superficial erosions

or ulcers. The tongue is generally coated, and more or less covered with

pustules ; rarely its substance is inflamed. Ulceration of the larynx or even

perichondritis may occur
;
and the process may extend to the nasal mucous

membrane, so that the breathing is obstructed by the swelling and the for-

mation of scabs.

General Condition.—In mild cases the primary fever falls with the
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appearance of the specific eruption, and the temperature may be quite

normal ;
so that patients who have remained at home during the first three

days will go to their doctor or the hospital with an abundant crop of papules

all over the body, but feeling comparatively well, free not only of the fever,

but of the headache, lumbar pains, vomiting, and general malaise.

But when the pocks become purulent a fresh access of fever takes place, a

secondary or suppurative fever, which may be ushered in by chills or rigor,

and lasts three to six or eight days. The temperature rises to 103° or 104°,

is mostly remittent in its course, and is accompanied with sleeplessness,

headache, and delirium, and a pulse of 100 to 120. All this again subsides

as the scabs dry, and the swelling of the skin decreases. With the fall of

the scabs, some patients lose their hair, and even their nails.

Varieties.—Perhaps no disease has been honored by so much sub-

Tempekature in Smallpox. {After Striintpell.

division as smallpox, numerous epithets having been devised to distinguish

differences in the eruption, besides such as have reference to the general

course of the symptoms. It is not necessary to describe all these : it will

be sufficient to speak of the following varieties : {a) ordinary or discrete

variola, to which the previous description mainly applies ; {b) confluent

variola
; (<:) malignant smallpox ; {^d^ the purpura variolosa, before men-

tioned, and hemorrhagic wzx'xoXd. {variola hcBtnorrhagica pitstulosa) ; (^) modi-

fied variola
; ( /) inoculated smallpox.

{b) Confluent variola is a form in which the eruption is very abundant,

and the general illness is correspondingly severe. The initial fever is high,

and the temperature does not fall to normal with the appearance of the rash,

as it does in mild cases. The rash appears early, even by the second day,

and is very abundant, so that on the face, which is most affected, the pus-

tules are closely set, the skin is enormously swollen, and in the stage of
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suppuration several pustules coalesce, and form irregular and more or less

extensive purulent blebs. The implication of the mucous membranes of the

nose, throat and larynx is much more constant and severe. The secondary
fever is also high, and is accompanied by prostration and rapid pulse,

delirium or coma. Complications are more frequent and severe, and the

mortality is great, death taking place from exhaustion, or hyperpyrexia, or

pyaemia.

(c) Malignant variola, in which hemorrhages appear in the skin within

the first forty-eight hours, has been mentioned
;

in another form (c/), the

hemorrhagic tendency shows itself later. The specific eruption appears, and

then hemorrhage takes place into the papules, or later still into the pustules,

or into the skin between the pustules. The petechiae often occur first on

the lower extremities. The mucous membranes are also affected with hemor-

rhages, or diphtheritic patches, and bleeding occurs from the nose, lungs,

rectum, kidneys, or uterus. The cases are mostly fatal.

((f) Alodified variola, often called varioloid, occurs for the most part in

those who have been vaccinated, but in whom the protection is incomplete,

either from deficient vaccination originally, or from decline in its influence

with lapse of time. No broad line of distinction can be drawn between it

and the milder forms of discrete variola, but it presents many irregularities.

It may be altogether milder, with less fever, and fewer papules ;
and the

eruption may not go beyond the vesicular stage, or even the papular stage.

Sometimes the initial fever is severe, with a high temperature, but it is

generally of short duration, the secondary fever is very slight, and the

eruption is only imperfectly developed. According to some writers, the

erythematous initial eruptions are almost confined to these modified cases.

Recovery is the rule.

(/) When smallpox is inoculated, a pimple rises on the second day at the

seat of the operation ;
this develops into a vesicle or pustule. The patient

then has rigors, swelling in the axillary glands, and more or less fever, and

about the eleventh day the usual eruption of smallpox appears, and passes

through its stages. It is generally mild ;
but it is contagious, and occa-

sionally fatal.

The Complications and Sequelae are chiefly as follows : Abscesses

and erysipelas, conjunctivitis, and sometimes destruction of the eye from

suppurative keratitis ;
chronic otitis and caries of the bones of the ear ;

in the lungs, bronchitis, broncho-pneumonia, and pleurisy. Changes in

the larynx have been described above. Paralysis of the extremities and

bladder also occur, which Westphal has shown to be due to disseminated

myelitis.

Pathology.—Apart from the anatomical characters belonging to the

above complications, there is no more to be found in cases dead of small-

pox, than in other eruptive fevers. In hemorrhagic cases blood may be
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found effused into the solid viscera. Examination of the pustules shows

that the process begins with hyperaemia of the papillary layer of the cutis,

then the superficial layer of the cuticle is raised from the deeper layers to

form a vesicle. The umbilication is sometimes determined by a hair, or the

duct of a sweat gland preventing distention at this spot, or merely by cells

of the rete Malpighi stretched into a fibre
;
bands and fibres formed in the

same way constitute the septa dividing the vesicle into loctili. The pustule

becomes hemispherical, in the later stages of suppuration, by the central

band or retinaculmn giving way. Whether the resulting scars are superficial

or deep depends upon the extent to which the suppurative process involves

the papillary layer of the skin.

Diagnosis.—During epidemics of smallpox, the occurrence of shivering,

with severe pain in the head and back, and vomiting, should make one sus-

pect this disease, but at other times the onset may suggest other acute dis-

eases. The petechial eruptions on the lower parts of the abdomen and in

the groins are very characteristic
;

but the erythematous eruptions may
closely simulate scarlatina or measles. On the other hand, measles is the

disease most often called smallpox by mistake
;
and syphilis sometimes pre-

sents an eruption extremely like it. The specific eruption is characterized

by its hard papules, appearing first on the face, and the vesicles are often

grouped in twos or threes. The special features of purpura variolosa, the

early appearance of the hemorrhages, and possible death before the papular

eruption, should be borne in mind.

The Prognosis has been already indicated. In modified smallpox and

the discrete variety it is favorable; in confluent and hemorrhagic cases

unfavorable. The efficacy of thorough vaccination and revaccination is

undoubted, and facts with reference to them are available for prognosis.

Treatment.—The general lines of treatment are the same as for the

infectious diseases already described. The patient must be isolated for the

sake of others
;
he must be in bed in a well-ventilated room, and should

have abundance of milk, beef-tea, and cooling drinks to quench thirst.

The surface of the body should be sponged with tepid water, and vaseline

may be applied where itching is troublesome. The swelling of the face

may be relieved by cold compresses, and the eyelids should be frequently

washed, and a little astringent lotion dropped within them. Opium may be

given to procure sleep.

In the severer cases stimulants may have to be given freely. Many
attempts have been made to prevent the scarring or "

pitting," which causes

so much disfigurement after a severe attack. Painting the face with iodine,

evacuation of the vesicles, and touching with a point of solid silver nitrate,

anointing with oil, or carbolized oil, have all been recommended
;
but it is

doubtful if any of the processes are to be relied upon.
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Another question, on which different opinions are held, is whether the dis-

ease, in an unvaccinated person, can be stayed or modified by vaccination

during the stage of incubation or even of invasion.

Vaccinia—Cowpox—Vaccination.

Prophylactic Treatment of Smallpox.—Inoculation and Vaccina-

tion.—The observation that smallpox, when conveyed by inoculation of the

contents of the vesicle under the skin, produced a milder attack than that

commonly conveyed by contagion, led to its use as a means of protecting

the individual from the more dangerous forms of the disease. Lady Mary
Wortly Montagu introduced the custom into England in the early part of the

eighteenth century, and her example was widely followed. But a serious

disadvantage attached to this proceeding : the smallpox induced by inocula-

tion, though mild, was contagious, and the spread of the disease was thus

decidedly favored. Inoculation consequently fell into disrepute, and finally

yielded to vaccination, or the inoculation of cowpox, first practiced by

Jenner in 1796. He was led to make the experiment from the facts, long
observed in dairy farms, that cows were liable to a pustular disease of the

udders and teats, which was often accidentally communicated to men and

women milking them
; and that these persons were subsequently insuscepti-

ble to smallpox, either by contagion or by the inoculation then in vogue.

Conversely, it was observed that those who had had smallpox did not catch

the disease from the cows. Jenner inoculated patients with cowpox, which

produced its characteristic effects, and he subsequently found that certain

of these patients were insusceptible to a smallpox virus which set up typical

variola in other unvaccinated persons. The power of vaccination to pro-

tect from smallpox has been abundantly proved since then by facts which I

need not here discuss.

But the cowpox which is thus protective, does not require to be obtained

always directly from the cow. It may be conveyed from man to man, by
means of the lymph contained in the vesicles, innumerable times, without

any appreciable diminution of its power to reproduce the disease and to

protect from variola. And it is mainly by this method that vaccination is

now conducted, although the use of calf-lymph is strongly advocated by

some, and to a certain extent practiced.

Vaccination in Man.—When cowpox, taken from the disease in man,
is inoculated again under the human skin, nothing occurs till the end of the

second or the third day, when a papule appears at the seat of inoculation.

This increases in size, and on the fourth or fifth day a vesicle forms, which

enlarges and forms a circular bleb, flat, or slightly depressed in the centre,

and grayish in color. On the eighth or ninth day the contents begin to be

purulent, and a pink zone of inflammation forms around it. The vesicle
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becomes more opaque; the redness increases in extent, and is accompanied

by induration. The neighboring lymphatic glands become swollen and

tender, and a slight degree of fever and malaise are present at this time.

About the tenth or eleventh day the pustule begins to dry, and a brown scab

forms during the next few days. The surrounding inflammation subsides,

and about the end of the third week the crusts falls off, leaving a depressed,

pitted and permanent scar.

When vaccination is performed directly from the cow (or calf) the erup-
tion may be slower in progress, but the symptoms, local and general, are

mostly more severe.

The Operation of Vaccination.—The English law requires that all

children shall be vaccinated before the age of three months, unless the parents

provide a medical certificate that the child is unfit to undergo the operation.
The lymph should be taken from a well-developed vesicle between the fifth

and the eighth day—commonly the eighth day is selected. The vesicle

should be punctured in two or three places with the point of a lancet, and
this may be used at once to vaccinate another child; or the lymph may be

allowed to dry on the lancet, or small ivory points may be steeped in the

lymph and allowed to dry, or, last of all, the lymph may be drawn into

capillary glass tubes, the end of which should be at once closed by sealing-

wax, or by heat, when the lymph can be preserved in a liquid state for an

indefinite time.

The operation is generally performed by making from three to five punc-

tures, from a third to half-an-inch apart, on the outer side of the left arm near

the insertion of the deltoid muscle. The lancet is charged with lymph direct

either from another child or from the capillary tube, and it should be inserted

obliquely so as to insure the introduction of the lymph, but, if possible,

without drawing blood. Instead of being punctured, the skin may be

scratched with the point of the lancet in two or three directions
;

or by an

instrument consisting of several needles set parallel in a holder, which is

pressed on to the skin, and twisted rapidly so as to make circular scratches.

Any blood may be then wiped away, and the lymph rubbed into the

scratched surface.

Vaccination is, in the vast majority of cases, a perfectly harmless opera-

tion, but occasional accidents are observed. Erysipelas may attack the

wound of vaccination, as it may any other wound
;
and even gangrene has

been observed. There can be also no doubt now that syphilis may be trans-

mitted by vaccine-lymph, and that not only by turbid or blood-stained

lymph, but also by that which is perfectly clear. The possibility of these

accidents must be provided against, as far as possible, by care in selecting

both the patient to be operated on and the child from whom the lymph is

taken. The latter should be carefully examined all over, so as to free from

any suspicion of disease, and the health of its parents should also be good ;
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on the other hand, the operation should not be undertaken on children

who are badly nourished or suffering from eczematous or other eruptions,

unless, in times of epidemics, when the risk from smallpox may over-

shadow every other consideration of possible aggravation of ill-health already

existing. There is no evidence that tubercle or scrofula can be transmitted

by vaccination.

Re-vaccination.—The extent to which the first vaccination is efficient

is generally estimated from the number and depth of the scars, and among
fatal cases in epidemic times an inverse proportion has been shown between

the number of the scars and the percentage of fatal cases, the mortality being
least in those with four or more scars, greater in those with only one scar,

and most of all in those stated to have been vaccinated, but without any
visible scar at all. But in any case the protective influence of vaccination

has only a limited duration—probably from twelve to fifteen years. It thus

becomes desirable that every one should be again vaccinated in childhood,

and even again later, especially if smallpox is prevalent. According to the

extent to which the influence has faded, re-vaccination will have different

results. It may fail entirely, or only produce a little local irritation, or may
produce a typical vesicle.

VARICELLA, OR CHICKEN-POX.

Varicella, or Chicken-pox, is a specific infectious disease characterized by
an eruption of vesicles. This disease has been often confounded with small-

pox, and the late Prof. Hebra regarded the two diseases as identical. In

opposition to the view of their identity it is to be noted that varicella occurs

in those who are vaccinated, that it reproduces itself in the same form by

contagion, that it does not protect from variola, and that attempts to convey it

by inoculation have rarely been successful. It commonly occurs in children,

being conveyed by the air or by clothes ; and it very rarely attacks adults.

The period of incubation has been variously estimated, but it appears to

be longer than that of many other diseases. Dr. Bristowe says it is more

commonly fourteen days ;
Thomas puts it at about seventeen days ;

Trous-

seau thought from fifteen to twenty-seven days.

The eruption consists, at first, of pink spots or papules, on which, in twelve

or twenty-four hours, vesicles form. These are generally tense,' hemispheri-

cal, and from one-eighth to a quarter of an inch in diameter. At first the

fluid is clear and colorless, but it soon becomes opalescent or milky, and

then the vesicle shrivels, and a yellowish or brown scab forms, which adheres

for a few days, and then separates, leaving a pink stain. The perfectly

formed vesicle is surrounded by an inflammatory zone, which subsides as the

vesicle dries. Some of the pocks, but never a large number, result in

depressed cicatrices.
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The period of invasion is represented by febrile reaction, which -is gener-

ally very slight, and within twenty-four hours the eruption shows itself—
most commonly on the chest, but soon also on the face, trunk, and limbs.

The spots are not very numerous, but fresh ones form for two or three days
after their first appearance, and altogether they number, as a rule (according

to Thomas), from 50 to 200. A {ew vesicles form on the mucous membrane

of the mouth, palate, and lips. Whatever fever preceded the vesicles con-

tinues for a few hours, or for two or three days ;
it is generally not above

102°, but may reach 104°. The lymphatic glands of the neck may be

enlarged. Death very rarely occurs, but convalescence is not always rapid.

Treatment.—Children should be isolated, but confinement to bed is not

often necessary. Light diet and attention to the bowels are often all that

is required.

MUMPS, OR SPECIFIC PAROTITIS.

Mumps is a specific contagious disease, of which the essential lesion is an

inflammation of the parotid gland.

It occurs mostly in children and young adults ; young infants, as well as

elderly people, are very rarely affected. Males are more susceptible than

females. The infection probably obtains an entry by means of Steno's

duct.

The period of incubation appears to be about fourteen days. There may
be slight malaise for a day or two

;
but the first symptom is often a feeling

of pain and stiffness in the jaw and cheek of one side. Swelling then takes

place just beneath the lobule of the ear, so that this is pushed out, and the

depression between the jaw and the mastoid is filled up. The swelling then

spreads lower, beneath the ramus of the jaw, and may involve the sublingual

and submaxillary glands. After a day or two, the glands of the other side

become involved, and thus there is a collar of swelling round the whole jaw
from side to side. The swelling is pale, shmy, doughy in consistence, and

tender when touched ;
but suppuration rarely takes place. Internally the

tonsils and fauces are somewhat swollen. As a result, the teeth can be

separated with great difficulty, and not for more than half an inch or so
;

and mastication and deglutition are very painful, the pain on movement of

the jaw being darting, and lasting for some time. The secretion of saliva

may be normal, or increased, or diminished. There is a moderate degree

of fever, the temperature rising often to 102°. The illness begins to subside

after four to six days, and in another similar period the patient may be quite

well. Occasionally the skin over the gland desquamates.

Complications.—As a result of mumps, it happens occasionally that the

testicles become inflamed, just as the parotitis is subsiding. This is more

common in adults than in boys. The organ swells, and there may be effu-

sion into the tunica vaginalis, and oedema of the scrotum. It subsides in a
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few days, but is occasionally followed by a permanent atrophy. More rarely

there is double orchitis.

There seems to be some doubt whether a corresponding affection of the

mammae or ovaries occurs in females.

The Anatomical Change in mumps is an inflammatory infiltration,

serous and cellular, of the inter-alveolar fibrous tissue of the salivary glands.

The Diagnosis presents no difficulties, and the Prognosis is favorable.

Treatment.—The patient should be confined to one room, or even to

bed, and food must be in a fluid form. Locally, fomentations generally

give relief, and some simple saline, such as citrate of potash or acetate of

ammonia, may be grateful to the patient.

WHOOPING-COUGH.

Whooping-cough, or Pertussis, is a disease characterized by a peculiar

convulsive cough, followed by a long-drawn inspiration through the nearly

closed glottis, by which a crowing noise, or "
whoop," is produced.

It is contagious, and protects the body against reinfection afterward ;

children are very susceptible, and most people have the disease in early life,

while it quite rarely attacks adults. It is most common between the ages of

one and eight years, and girls are more liable to it than boys. It occurs in

epidemics, without much evidence that such epidemics are determined by
climate or weather

;
but it has often been observed that an epidemic of

whooping-cough has immediately followed an epidemic of measles.

Symptoms.—The first stage is one of bronchial catarrh, which is not

always distinguishable from an ordinary catarrh induced by exposure to cold.

There are cough, expectoration in children old enough, a kw rhonchi in the

chest, and slight pyrexia ; but sometimes the cough gives an unusual repeti-

tion of the expiratory effort, which may lead to suspicion. This preliminary

bronchitis lasts from seven to ten days, and then there is a more or less rapid

transition into the whooping stage. First, perhaps, a long-drawn inspiration

follows the cough, and then an unmistakable "
whoop." But the cough

itself is as characteristic as the whoop. The child may be playing with its

toys, apparently well, when it suddenly stops, seems distressed for a moment,
and then perhaps runs to its mother. A short cough occurs

;
this is quickly

followed by another and another without any intervening inspiration, each

successive cough getting less loud and more stifled until they have mounted

up to fifteen or twenty expulsive efforts in the course of seven or ten seconds,

and then follows a long-drawn inspiration with loud laryngeal sound, the
"
whoop ;

"
another burst of short coughs succeeds, with another "

whoop ;

"

and this sequence may occur once or twice more, with less violence and less

noise, until finally a little tough mucus is expectorated, or vomiting takes

place. During the coughing efforts, the face becomes congested or cyanosed.

t
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the features swollen, the eyes starting from the head, the tongue hanging from

the mouth, blood-stained saliva is coughed in all directions, and little relief

takes place even from the inspiration, until the final expectoration of

mucus or the cessation of the paroxysm. During this time the child is en-

tirely given up to the absolutely uncontrollable reflex process ; children in

bed, when they feel the attack coming on, will seize the porringer and place

it under their mouths, and in another few seconds they will absolutely be at

the mercy of the cough, and regardless of what is going on about them.

As a result of the obstruction to respiration during the coughing efforts,

hemorrhages frequently take place, bleeding at the nose, subconjunctival

ecchymosis, petechise under the skin, bleeding from the mouth or gums, and

in very rare cases cerebral hemorrhage. After a time the face often acquires

a puffy and bloated appearance from the frequent obstructions to the return

of blood to the chest. Sometimes a small ulcer forms on the frasnum linguae,

from the pressure of the lower incisor teeth during the cough. ThQ attacks

often appear to be spontaneous, but they constantly occur if the child cries

or gets in a passion, or even if the child is disturbed, as when the nurse

begins taking off the clothes for an examination of the chest. The attacks

occur both day and night, and it has generally been noted that they are more

frequent in the night hours, between 6 p. m. and 6 a. m., than during the

other twelve hours of the day. Observations in the whooping-cough ward

of the Evelina Hospital for sick children do not confirm this. The number

of paroxysms which may, as above shown, include three or four actual
"
whoops," ranges from one to sixty in the twenty-four hours, but the Eve-

lina Hospital records again show that it is very rare to have forty attacks,

and that many cases never reach thirty in the twenty-four hours. In the

intervals the child may be perfectly well, and is free from fever, unless there

is some complication ;
the appetite also may be good, and the child soon

replaces what he loses by vomiting, which does not, as a rule, occur in more

than a small proportion of the paroxysms. This second stage of whooping-

cough lasts a variable time, often from three weeks to six weeks, but it may
be three months, or even more. The attacks gradually get less frequent,

until they cease altogether, or as they diminish they may be accompanied
with attacks of simple cough, not followed by a whoop, and this may last a

few weeks longer. Death rarely occurs directly from the paroxysms; it

may do so from prolonged closure of the glottis, or from cerebral hemorrhage.
Other Complications and Sequelae, however, occur, which make whoop-

ing-cough a serious and even dangerous complaint. Among the former may
be classed bronchitis, which may continue throughout, and broncho-pneu-

monia, which is revealed by high fever of remittent type, by crepitant rales

or patches of dullness or tubular breathing, and by continued dyspnoea in

the intervals between the cough. Often, but not always, the whoop is absent

during broncho-pneumonia, as it is if any other febrile complication ensues.

6
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As sequelae, continued bronchitis, emphysema, and tuberculosis of the lungs

occasionally occur.

Pathology.—The nature of the disease is still obscure. It has been

regarded as a purely nervous affection, and as due to pressure on the vagus

by swollen tracheal or bronchial glands ;
but it obviously has very close

similarities with the other zymotic diseases. It is distinctly contagious, gene-

rally requiring rather intimate contact, but sometimes apparently conveyed

by clothing. It has a period of incubation of about ten days ; it is protec-

tive against a repetition of the disease, even more so, perhaps, than the ex-

anthemata. From our present point of view, then, it would seem highly

probable that it was due to a microorganism, and recently Afanasieff has

described a bacillus which he finds in the respiratory mucous membrane,
and which has been found by another Russian physician in the sputum.
This wants further confirmation. If irritation of nerve terminations will

explain the cough it is not so easy to find a cause for the closure of

the glottis, which produces the whoop. It is generally thought to be

spasmodic, but Goodhart suggests that it is only a passive approxima-
tion of the cords, or a failure to open freely when the sudden inspiration

takes place.

The Morbid Anatomy of whooping-cough is that of its complications,

chiefly broncho-pneumonia, with injected laryngeal and tracheal mucous

membrane, and swollen bronchial glands.

Diagnosis.—This mainly depends on the whoop, on the convulsive

character of the cough, and on the regularity of the course from the catarrhal

to the convulsive stage. Enlarged bronchial glands may cause a cough

something like that of pertussis, but there will be no history of infection,

and no whoops, and other symptoms of independent lung disease may be

present.

The Prognosis is to be made from the severity of the complications.

Treatment.—The child should be kept in a warm but well-ventilated

room, but confinement to bed is not necessary in an uncomplicated case.

A variety of drugs have been used to check the paroxysm of pertussis, but

without any very gratifying success in most cases. Belladonna is much used

in the form of tincture, of which 2 or 3 minims may be given to a child two

years old, three times a day, and larger doses to older children. The dose

may be cautiously increased up to 10 or 15 minims in a child of five or six.

Hydrocyanic acid, chloral, potassium bromide, hydrobromic acid, and anti-

pyrin are also often used. The various antiseptic inhalations have been lately

employed ;
the cases at the Evelina Hospital were treated by impregnation

of the air of the ward with carbolic acid, with no striking result. Recently

(Mohn, F. E. Manby) good results have been got by burning sulphur in the

rooms inhabited by the child. An amount equivalent to 10 grains per cubic

foot is burnt in the empty room
;

after five hours the doors and windows are
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thrown open, and the child sleeps there the same evening. The day nursery-

is similarly fumigated during the night.

Painting the back of the throat with resorcin was tried systematically at

the Evelina Hospital, again with only doubtful benefit. For obstinate cases

of cough, after subsidence of the whoop, alum internally is of value (2 to 5

grains), or change of air to the seaside.

The complications must be treated much as they would be apart from per-

tussis. For extensive bronchitis or broncho-pneumonia the steam-tent, cotton-

wool jacket, or linseed-meal poultices, with carbonate of ammonia and ipe-

cacuanha internally, form the best method of treatment.

INFLUENZA.

This term, often wrongly applied to any severe nasal catarrh, is the name

given to an epidemic disease which in past times has frequently swept over

Europe, but appears not to have occurred since the violent epidemic of

1847-1848. The disease consists essentially of a very intense nasal and

bronchial catarrh, with fever and great prostration^ The catarrh affects the

whole respiratory tract, the eyes water, and the fauces are red
;

there are

running at the nose, cough and expectoration of mucus, dyspnoea and suffo-

cative attacks. The fever is higher at night, the pulse is quick, weak, small

and intermittent, and with this there are headache, giddiness, faintness, loss

of appetite, furred tongue, nausea or even vomiting, and scanty high-colored

urine. Diarrhcea with slight jaundice is sometimes present; and the pul-

monary changes go on to capillary bronchitis and pneumonia in some cases.

The disease generally runs a rapid course, subsiding more or less rapidly after

four or five days. The mortality is small in comparison with the cases

(2 per cent, in London in 1847), but the people attacked in epidemics are

numbered by thousands. Those who die are mostly old people or very young
children.

The nature of the disease is doubtful
;

it spreads as an epidemic from

country to country, and appears to be unaffected by weather, season, or cli-

mate. While it seems probable that a microorganism is at the bottom of the

disease. Dr. Fagge shows reason for believing that the organisms do not

multiply in the human body, but in the air. The treatment has been generally

by salines in the early stages, by expectorants, such as ammonia, senega, and

serpentaria in the later stages. Stimulants may be required to combat

prostration.
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EPIDEMIC CEREBRO-SPIXAL MENINGITIS.

{Cerebrospinal Fever.)

This disease has been known only since the beginning of the present cen-

tury, when it occurred in Geneva. Of late years it has been common in

Germany. In 1846 it appeared in Ireland, and again in a severe form in

1 866-1 868; but only isolated epidemics have occurred in England.

./Etiology.
—Very little is known of this. The disease is not apparently

contagious from man to man directly, and it has been suggested that the

virus may be transmitted through one of the lower animals. ^Microorganisms,

mostly diplococci, have been found in the pus from the meninges. The dis-

ease attacks young people mostly, with no great distinction of sex. In

epidemic times, the presence of an acute disease, especially pneumonia, may
act as a predisposing cause.

Symptoms and Course.—There are in a few cases slight premonitory

symptoms, such as headache, nausea, or malaise
;

but mostly the disease

begins suddenly with severe headache, and sometimes a rigor, so that the

patient has to give up at once, and suffers also from pain in the back and

limbs, vomiting, and fever. The headache is chiefly occipital, but may be

frontal or temporal ;
with it is stiffness of the muscles of the back of the

neck, and indeed the head is drawn back by the contraction of the deep
muscles

;
and the dorsal and lumbar muscles may be similarly affected, so

that the back is kept straight {orthoionos), or even arched with the concavity

backward {opisthotonos). Pains frequently extend down into the muscles of

the lower extremities, and cutaneous hypera^sthesia may be also present. In

addition to these symptoms, referable to irritation of the roots of the spinal

nerves, there are others due to implication of the cranial nerves. These may
be, in different cases, ptosis; or strabismus; contraction or dilatation, or

inequality of the pupils ;
sometimes contraction of the facial muscles

;
but

trismus is rare. Optic neuritis and purulent irido-choroiditis occur, and con-

junctivitis and keratitis probably from external irritation. Pain in the ear,

tinnitus and defective hearing are not uncommon, and suppuration of the

labyrinth or of the tympanum may occur. Deficiency of the sense of smell

has been noted. Drowsiness, delirium, and coma, with or without convul-

sions, supervene in due course, and death takes place with varying rapidity

in different cases. Fever is present from the first, but it runs no regular

course
;

it is remittent or intermittent, perhaps normal for a day or two, and

then rising to 102° or 103°, seldom exceeding 104°. Occasionally the fatal

termination is preceded by a temperature of 108° or 109°. With recovery

the temperature falls slowly and irregularly. An important feature of epi-

demic meningitis is the occurrence of cutaneous eruptions, of which herpes

facialis is the most frequent. It appears early in the illness, as frequently in
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severe as in mild cases, and in more than half altogether. It often covers a

large part of the face, and may be bilateral
;
and sometimes it affects the

trunk or limbs. Urticaria, erythema, and purpura also often occur. All

these eruptions may appear at the same time, and they are often symmetric-

ally arranged. Sometimes the joints are inflamed, hot, red, painful, and

swollen—a condition which generally subsides. The abdomen is often

retracted ;
the spleen is not often enlarged. There is not unfrequently

polyuria, and the urine may contain a little albumin, or a trace of sugar.

The pulse is generally quick, and perhaps irregular.

Varieties.—Some cases are fatal in a few hours or days (^foudroyant, ful-

minant or explosive) ; others, on the contrary, are abortive, getting well

rapidly in a few days ;
the majority last from two to four weeks. Remittent

and intermittent forms are recognized, in which the fever is much less or

absent for periods of two or three days at a time; and there is a "
typhoid

"

form with muttering delirium, dry brown tongue, involuntary evacuations,

and bedsores. In the distribution of the other symptoms considerable

variety occurs. The mortality varies from thirty to seventy per cent, in

different epidemics.

Sequelae.
—Deafness is most common from the lesion of the internal and

middle ear, and deaf-mutism necessarily results in very young children.

Vision is also often impaired. Chronic hydrocephalus is another result of

the preceding inflammation, and may have for its symptoms headache, con-

vulsions, mental deficiency, and weakness of the limbs. Hemiplegia, para-

plegia, and aphasia also occur, but are generally of a transitory nature, if

first appearing within a short time of the illness.

Morbid Anatomy.—There is an acute leptomeningitis of the brain and

spinal cord. The pus and lymph are most abundant on the convexity of

the brain, along the larger blood vessels and in the fissures. In the spinal

cord the posterior surface is more affected than the anterior, and the lumbar

region more than the other parts. The ventricles of the brain contain

turbid serum or pus. Punctiform hemorrhages, accumulations of leucocytes,

or actual abscesses are found in the cortex of the brain. Other changes

found are congestion of the lungs, liver, spleen and kidneys, fatty degenera-

tion of the renal epithelium, and granular degeneration of the voluntary

muscular fibres
;
sometimes ecchymosis of the pericardium and pleura, and

suppuration of the joints.

Diagnosis.—This is not difficult in the middle of an epidemic. The

characteristic features are the sudden onset, the headache, pain in the back

and limbs, stiff neck, and the herpes labialis. The purpuric eruption also

seems to distinguish it from other forms of meningitis, tubercular and sup-

purative, which must always be carefully considered. The fact that it occa-

sionally complicates pneumonia must be remembered, but must not have
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too much weight in quite young children, in whom retracted head and

convulsions may occur from pneumonia alone.

Treatment.—This must be conducted on the same principles as that of

other forms of meningitis, to which the reader is referred.

AGUE AND MALARIAL FEVERS.

Especially in marshy districts, but also in other localities possessing spe-

cial features, certain diseases occur endemically, which are known from

their clinical characters as intermittent or remittent fevers, and from their

source as malarial fevers.

The best known of these is ague, or intermittent fever, characterized by

periodic recurrence of "fits" or febrile attacks, separated by intervals of

comparative or almost perfect health. The attacks last a few hours, and

recur daily, or every other day, or every third day ;
and the subsidence of

the temperature to normal after each attack constitutes the intermission from

which its name is taken. But no hard and fast line can be drawn between

the two classes of malarial fevers in which the temperature falls to normal

between the attacks (intermittent), and those in which the temperature only

falls partially (remittent).

^Etiology.—The prominent fact in their aetiology is their association

with marshy lands (^paludal or ?narsh fevers) ;
hence their prevalence in cer-

tain countries and districts. For instance, in England, the borders of the

Thames in Kent and Essex, the fens of Cambridgeshire and Lincolnshire ;

on the Continent, the flat district of Holland and North Germany, and the

west coast of Italy ;
in Africa, the west coast ;

in Asia, many portions of

India, especially along the Ganges and the Indus, and also parts of China

and Persia. These present for the most part large areas of low-lying land,

with more or less abundant vegetation, partially or entirely submerged. But

it is not so much the mere presence of water that determines the various

forms of ague as the moistening of the soil and vegetation with water, and

its subsequent exposure to the heat of the sun—alternating processes, which

lead to decomposition, and thus probably favor the development of the

special virus or contagium of this form of disease.

A high temperature, therefore, has considerable influence, and, as a fact,

malarial diseases are confined within certain latitudes, namely, 63° north

latitude and 57° south latitude, while the most severe forms of all occur in

the tropics. The seasons of the year at which malarial fevers are most pre-

valent, also, are mostly the hotter seasons; but in different countries the

occurrence of rains at particular times may modify the result. As already

stated, these fevers occur in other than low marshy districts. Thus they

have been observed in the Apennines at a height of iioo feet above sea
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level; in the Pyrenees, at 5000 feet; and in Peru, at 10,000 feet. The cir-

cumstances are then found to be essentially the same as in the case of

marshes—that is, a loose porous soil, resting on a clay bottom or rocky base,

so that the water is retained, and all the conditions exist for the alternate

moistening and drying of the soil. Marshes impregnated with salt water

seem to be more noxious than those saturated with fresh water.

The ague poison, or malaria, is contained in the emanations from such

soils, and is probably, as a rul^, conveyed into the body through the process

of respiration ; though there is evidence that ague can be introduced by

drinking the marsh water itself. The disease is active at all periods of life,

and no race appears to be insusceptible, though negroes are much less liable

than white men. Those more susceptible to its influence are people in ill

health, those exposed to damp, to cooling influences, or to excessive heat of

the sun, and those who indulge in immoderate eating or drinking.

One attack predisposes to another, and those who have suffered in ague

districts may, long after removal, be again attacked on the occurrence of

slight causes. Possibly the poison lies latent in the system, as it has been

observed that a person may be a short time in an ague district, leave it with-

out having an attack, and afterward, in a perfectly healthy locality, develop

the disease.

Thus the period of incubation is by no means constant : it varies from six

to twenty days, but the disease may break out almost immediately on expo-

sure. In some cases there are prodromata, consisting of malaise, headache,

pains in the limbs, epigastric fullness, nausea, and slight chills or flushes.

The ague fit has long been described as consistmg of three stages : the cold

stage, the hot stage, and the sweatitig stage.

The Cold Stage.—The patient feels tired and listless; has headache and

pain in the back and loins, then feels chilly, and the rigor begins. He

generally lies curled up in bed, shivering all over, and his teeth chattering.

The face is blue and pinched, the nose and ends of the fingers livid, and the

skin in a condition of cutis anserina. The pulse is small, hard, frequent,

irregular : the breathing quick and shallow. The surface is actually cold,

but the thermometer placed in the mouth, rectum, or axilla, will show that

the temperature is already considerably above normal. Indeed, it com-

mences to rise some minutes (or even one or two hours) before the rigor;

but the sensation of cold and the actual cold of the surface are due to con-

traction of the superficial vessels. The urine is abundant, clear, and of low

density. This stage lasts from half an hour to two hours, and the axillary

temperature rises rapidly, attaining a height of 105°, 106°, or even more,

toward the end of the period.

The Hot Stage begins with a sense of warmth diffusing itself over the

body, and the surface, hitherto cold, becomes intensely hot. The tempera-

ture in the axilla rises still a little higher than it was at the end of the cold
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Stage : the arteries are relaxed, the pulse becomes quick, full, hard
;
the caro-

tids throb, the face is flushed, and the head aches. The urine during this

stage is scanty, high colored, and of high density. There is often an erup-

tion of herpes about the mouth. This stage lasts from three to four hours.

The Sweating Stage.—The skin, hitherto dry, now gradually becomes

moist. Sweating begins first on the face, and then spreads to the rest of the

body, and continues profusely from one to two or three hours, the pains and

discomfort of the hot stage are relieved, the pulse becomes softer and slower,

and the tongue moist. The temperature falls at first slowly, then more

rapidly, until the normal is reached
;
and finally, with the subsidence of the

temperature the sweating ceases, and there is a return to the preceding state

of health. During this stage the urine is of high density, and deposits a

sediment of urates.

In ordinary cases the spleen enlarges during the cold and hot stages, so

that its area of dullness is increased, or it may be felt below the costal margin.
The attacks are not always thus complete. There may be only slight chill,

but a hot stage of two or three hours, with no sweating ;
or there may be

chill, with sweating, but no hot stage; or cold and hot stages may be absent,

and sweating with a slight rise of temperature may alone represent the attack.

When the attack is over the patient feels perfectly well
;
but after a variable

interval he is seized with another similar paroxysm.
Forms of Ague.—In some cases the attacks occur every day—this is

called quotidian ague. In others the attacks occur every other day, with an

intervening day of no fever; in others, again, at intervals of three days,

with two days of health intervening. The former are called tertian agues

(the second attack occurring on the third day), the latter are called quartan

agues. There also occur more rarely cases described as double quotidian,

in which two attacks occur daily ; double tertian, in which the attacks are

daily, but the fevers of the first, third, and fifth days resemble each other,

and differ from those of the second, fourth, and sixth days ;
double quartan,

in which attacks occur on the first, second, fourth, and fifth days, and so on
;

and sefni-tertian, in which a quotidian and tertian ague appear to be com-

bined, two attacks occurring on the first day, one only on the second day,

two on the third day, and one on the fourth.

Tertian ague is more common in temperate climates
; quartan is less

frequent than the others, and is said not to occur in the tropics. The

attacks take place mostly in the morning or noon hours, the tertian especially

at noon ; succeeding attacks are, however, not always at the same hour, but

in some cases may get earlier and earlier—in others, later and later. The

former are said to anticipate, the latter to postpone ; and the character of the

fever may be thus changed, the tertian becoming quotidian, or the quartan

tertian.

Some other symptoms that occur in association with ague are regarded by

•
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writers as manifestation^ of malarial poisoning, and the cases have been

called masked interinitteni. Such are especially different forms of yieiiralgia,

of which attacks may occur on alternate days, or themselves alternate with

definite paroxysms of ague. The supraorbital division of the trigeminal

nerve is the one most often affected, the second and third divisions less

frequently. Sciatica, thoracic neuralgia, and cardialgia also occur. It is

said that attacks of the following, among others, may represent rnasked

agues : sneezing, coughing, hiccough, tremors, convulsions, temporary

paralysis, aphasia, delirium, hallucinations, maniacal attacks, and sleepless-

ness
;
or bronchial catarrh, skin eruptions, and hemorrhage from the mucous

membranes. But some writers throw doubt on the nature of the association

between them.

Ordinary attacks of tertian ague are not generally fatal, though death may
happen in very young or in old people, or in those debilitated by previous

illnesses. Occasionally, enormous distention of the spleen may lead to its

rupture (the rupture may follow injury), with the escape of blood'into the

peritoneum; and a case is recorded of hemorrhage, followed by suppuration,

and rupture of the abscess into the peritoneum. But, apart from this, fatal

forms occur, and these are generally distinguished by the special implication

of certain organs, such as the nervous system, the bowels, or the respiratory

organs. In these so-called pernicious forms, the more serious symptoms are

not generally developed at the beginning of an illness, but only after the

lapse of some days. Among forms involving the nervous system may be

mentioned a comatose form : there are marked headache, dizziness, apathy,

or even drowsiness in the cold stage ;
and these pass into complete uncon-

sciousness in the hot stage, with rapid, stertorous breathing, wide immovable

pupils, and limbs completely relaxed. The patient may lie thus for ten or

twelve hours, or more, and then gradually recover consciousness in the

sweating stage. In other cases there is delirium or violent maniacal attacks

with screaming, and hallucinations. The patient may sink into coma and

die, or gradually fall into sleep, from which he recovers. Cases are

described in which the patient's condition simulates death, with arrested

respiration, and imperceptible pulse or heart-beat. Different forms of convul-

sions also occur sometimes. In other forms all the conditions of cholera are

produced—vomiting of yellowish matter, with diarrhoea, cramps, coldness,

and lividity; or a condition of extreme collapse occurs during or after the

hot stage, the body becoming intensely cold—the temperature in the mouth

86° to 88°, and in the axilla only 84°. The surface is pale or livid, and

covered with sweat. There are vomiting and loose diarrhoea, shallow or

slow respiration, and feeble, hoarse voice. These cases are generally fatal.

Other cases are complicated with dysenteric attacks, or hemorrhage from

the stomach or bowels \ or, on the other hand, pneumonia, pleurisy, or jaun-

dice. In these last cases an icteric tinge of the conjunctiva may show itself
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before the attack; if not, it appears during the cold stage, and the yellow

color spreads over the whole body. There is intense nausea with bilious

vomiting, the urine is scanty and bile-stained. The symptoms are all aggra-

vated in the hot stage, and the profuse sweat of the third stage is bile-stained

like the urine. The jaundice persists during the interval, and there is a

great tendency for the fever to lose its intermissions and become remittent.

Death m.ay take place in the hot stage.

Remittent and Continued Malarial Fevers.—Fevers of these types,

in which complete intermissions are not present, must be classed with the

regular agues, because they are found in the same malarious districts, often

arise out of the intermittent forms, present the same anatomical conditions,

and yield to the same treatment. They occur especially in the tropics, and

are more severe than the intermittent types. The exacerbations of fever are

more often quotidian than tertian. The slighter forms, generally known as

bilious and gastric remittents, present gastro-intestinal symptoms, vomiting,

nausea, loss of appetite, jaundice, and colorless diarrhcea. They may last

from a few days to two or three weeks. During recovery the remissions

become more marked, until actual intermissions may occur. Severer forms

are characterized by typhoid or adynamic features, and acute local symp-

toms, such as have been indicated in the worst cases of intermittent. The

patients are early prostrate, the skin is tinged yellow, and presents numerous

petechiae, while hemorrhage may take place from the nose, mouth, stomach,

bowels, or kidneys.

Malarial Cachexiae.—In those who have had repeated attacks of the

disease, and in some who have resided in malarial districts without develop-

ing such attacks, the bodily health is seriously affected. The most prominent
feature is ance?nia, causing a sallow earthy look, with pallor of the lips. With

this are numerous functional disturbances, dizziness, loss of appetite, digestive

disorders, pains in the joints and muscles, lassitude, and indisposition for

exertion. In severer forms, there is ascites, oedema, or hemorrhage ;
but no

fever. The spleen in these cases is enlarged, reaching even below the level

of the umbilicus, and forward to the middle line, constituting the ague-cake.

It is hard, and often tender. The liver may be also enlarged.

Morbid Anatomy.—As death rarely takes place from simple cases of

intermittent fever, the known pathology of this disease chiefly refers to the

severer and more complicated cases. In the former, the spleen is simply

enlarged. In old cases and in malarial cachexia, this organ has become

more fibrous, firm, tough, and pigmented ;
often with a thickened capsule,

adherent to surrounding parts, presenting infarcts, and, in long-standing

cachexia, perhaps lardaceous. The liver may be enlarged, especially in cases

with jaundice.

In severe or prolonged cases, the blood may contain brown or black pig-

ment granules, either free or within the white blood -cells; and these granules
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are found not only in the blood, but also in the solid organs, such as the

spleen, liver, kidneys, brain, heart, and in the lymphatic glands, and marrow

of the bones, giving a slaty or dark gray color to the various tissues. In

some cases it has been found in the blood by microscopical examination

during life. The condition is described as melancEinia. The masses of pig-

ment may be large enough to block up the capillaries. It no doubt arises

from the blood corpuscles, but whether mainly in the spleen or in other way
is still matter of investigation.

Klebs and Tommasi-Crudeli obtained a bacillus from the soil of the Roman

Campagna ;
but it is not yet clear that it is the cause of ague.

The Diagnosis of ague is generally easy ;
the attacks are distinctive in

themselves, and their nature is confirmed by the recurrence after a healthy
interval. Pyczmia may resemble it, in the rigors and sweating with rise of

temperature, and subsequent remission and even intermission
; but the attacks

are generally less regular, and long intervals of apyrexia do not commonly
occur in pyaemia. The pytemic attack, also, is said to begin more gradually

and to subside quickly. Pyrexial attacks from suppuration and the hectic of

phthisis may simulate ague. On the other hand, in the severe forms of ague,

the malarial origin may be overlooked, from the prominence of some local

disorder. Thus the comatose form may be taken for apoplexy, and pneu-
monia or cholera may be diagnosed in other cases.

Treatment.—Quinine is the remedy which, in the large majority of

cases, effectually controls ague, and is also used to prevent its occurrence in

those exposed to the malarial poison. For the latter purpose, the sulphate
of quinine may be given in doses of 2 to 5 grains three times daily.

If there are indications of the onset of the disease, 10 grains may be

given every night for three or four nights, and will sometimes prevent the

outbreak. In the developed disease, 20 to 30 grains should be given in the

day, and it is generally thought better to give this in two or three large doses

rather than in small quantities at frequent intervals. The last big dose should

be given about six hours before the next expected attack. In the severe or

pernicious cases still larger quantities of quinine may be necessary, and no

prominence of the local symptom should lead one to abstain from its use.

If quinine is vomited it may be given with a little opium, or may be injected

per rectum. It has also been given subcutaneously in doses of 2 to 3 grains

for an ordinary attack. The solution may contain i grain to 2, 3, or 5

minims with a little dilute sulphuric or hydrochloric acid ;
but it often causes

irritation of the skin, with formation of abscess.

In a certain number of cases, quinine does not completely cure, and arsenic

has been found more useful. It is best given as Fowler's solution in doses

of from 8 to 12 minims two or three times daily. An alcoholic extract of

eucalyptus, the sulphate of bebeeria, and piperine have also been used, but

with doubtful efficacy. During the attack little can be done but minister to
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the comfort of the patient, and relieve symptoms. In the cold stage, the

patient must be kept warm by sufficient clothing and hot bottles to the feet
;

and he may be ordered some diffusible stimulant, if there is a tendency to

collapse. In the hot stage, the coverings will have to be removed, the body

may be sponged with cold or tepid water, and thirst satisfied with cooling
drinks. v

Malarial cachexia requires removal from the infected district, and internally

the use of iron as well as quinine. Enlarged spleen is said to be amenable

to the cold douche directed upon it, or to the ointment of iodide of mercury
smeared over the surface, which is then exposed to the fire till it begins to

smart. Quinine, iron, and iodide of potassium may also be given internally,

or the phosphates of iron, quinine, and strychnia. The baths of Carlsbad

and Homburg are recommended by Maclean for cases of cachexia.

DENGUE.

Dengue, or Dandy Fever, is a disease occurring only in or near the tropics.

It begins with fever of short duration, accompanied by pains in the joints

and limbs
; then, after a short interval of apyrexia, there is a second fever,

and often a cutaneous rash. Second or third relapses even occur.

Epidemics of this disease have been observed in India, Burmah, Persia, in

Egypt and other parts of Africa, in North and South America, and the West

Indian Islands. Sir Joseph Fayrer says it is contagious, but this is held to

be doubtful by some other writers. At any rate, it is conveyed from place

to place by human intercourse. The incubation is from three to five or six

days. Then the patient is suddenly seized with pain in one or other joint,

often in the finger, but there may be preliminary malaise of about one day's

duration. Other joints are afterward affected, and the pains shift about,

lessening in one part as they appear in another. There is also headache,

and especially pains in the eyeballs. The temperature rises to 102°, io^°,

or even 105°, and the pulse is commonly a little over 100. In many cases,

also, this first fever is accompanied by rash, either redness of the face, or a

general red color, and the throat may be sore. But the rash disappears in

twenty-four hours, and about the same time the pyrexia terminates—some-

times suddenly, with critical symptoms, such as sweating. The pains abate,

and the patient is in comparative comfort, but weak for two, three or four

days, when again he becomes feverish, and a rash appears, which is either

diffused like scarlatina, or maculated like rubeola, or elevated like lichen

tropicus, or it may closely resemble urticaria. It generally causes some

itching. It occurs on the face, and the palms of the hands are commonly
affected

;
sometimes it spreads to the whole of the body. It is followed by

desquamation. In this second fever, also, joint pains may again occur, but

convalescence soon follows. The whole duration of the disease is about
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eight days, unless where second relapses follow, or where the joints remain

swollen, painful, and deformed, as they may do for months afterward, even

becoming partially ankylosed. It is, as a rule, only fatal to infants and old

people. Mild forms may present only malaise, sore throat, and the second

or terminal eruption. In severer forms there may be coma, hyperpyrexia,

failure of the heart, oedema of the lung, or cyanosis.

Little is known of the pathology of the disease. From the rash and joint

pains it has been called scarlatina rheumatica, but it presents interesting

points of resemblance to relapsing fever.

Treatment.—After attention to the bowels, salines and diaphoretics are

recommended for the general condition, and quinine has been said to shorten

the paroxysms. For the joint pains tincture of belladonna, in doses of ten

or fifteen minims, is much recommended, and morphia or Dover's powder

may be given. Heat of skin may be relieved by cold sponging, and the

irritation of the second rash by the use of camphorated oil. During con-

valescence tonics should be given.

YELLOW FEVER.

Yellow Fever is an acute specific contagious disease, occurring within

certain geographical limits, and characterized by a yellow tint of skin,

severe gastro-intestinal disturbance, and albuminuria, or even suppression
of urine.

^Etiology.—This disease was first met with in 1647, ^^ the West Indies,

and is peculiar to that group of islands, North and South America, and to

the West Coast of Africa. It has, indeed, been occasionally imported to

other parts of the world—for instance, in 1865 to Swansea, where a slight

epidemic was the result
;
but it has never maintained itself away from the

localities mentioned, which lie between the latitudes of 48° north and 35°
south. For the most part, it is confined to low levels, and is rarely found

higher than 2000 feet above sea level
; but epidemics have occurred in the

Andes at an elevation of 11,000 and 14,000 feet.

It requires a high temperature, not less than 70° F. or 72° F., according
to most writers, but it has been known to occur at lower temperatures, e. g.,

65°. It is stated to be stopped absolutely by cold sufficient to freeze the

earth. It is most fatal in the summer months—from May to August.
It is contagious from man to man, in the same way as other fevers, adheres

with great tenacity to clothes, and to other structures, such as the hull and

other parts of ships. It affects all ages and both sexes. It rarely attacks the

same individual a second time.

Symptoms and Course.—Its period of incubation is variable, ranging

commonly from one to fifteen days, more often between six and ten days ;

but it may be much longer, as in a case that occurred in England in 1878
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under Mr. Leggatt, which was contracted at Rio at least twenty-five days

previously.

Sometimes suddenly, sometimes after premonitory symptoms, such as

languor, headache, and malaise, there are chills or rigors of more or less

severity. These are followed by febrile reaction, the temperature rising in

two or three days to 105°, or even higher. There are generally frontal

headache and severe lumbar pains, or pains in the joints. The pulse varies

from 100 to 120, mostly not so quick in proportion to the temperature as in

some other fevers. The tongue is generally covered with a thick creamy fur,

leaving the edges and tip bright red. There are mostly tenderness and pain

in the epigastrium, with nausea or vomiting. About the second or third day
the conjunctivse become yellow, and jaundice spreads to the whole body.
The urine frequently contains albumin, which may be seen as early as the

second day of the illness.

On the fourth day there is often a remission of temperature, and the

general pains subside. This may be the commencement of convalescence,

the yellow tint gradually clearing up, albumin disappearing from the urine,

and the patient recovering in two or three weeks. But in many cases the

more serious symptoms continue.

The patient may fall into a fatal collapse ; or the temperature may rise

again for a few days, though not to the same height as before. The jaundice

deepens, and petechiee appear under the skin
;

the urine, at first stained

yellow, becomes scanty, albumin increases in quantity, and casts are present;

and finally, complete suppression for days may occur. The vomiting becomes

frequent. At first only the gastric contents, mixed with more or less bile,

are discharged; but afterward occurs the so-called " black vomit," due to

its containing blood, often in a form which is likened to coffee-grounds.

This is sometimes preceded by a limpid, ropy, opalescent fluid (white vomit).

'When blood is discharged by the stomach, it is generally passed with the

motions as well. Hemorrhage may take place also from the nose, mouth,

or gums; and the tongue by this time has lost its fur, and becomes dark

brown, raw, and covered with blood crusts or sordes. Delirium becomes

pronounced, or the patient may sink into coma. The mortality varies from

5 to 75 per cent, in different epidemics. Death takes place sometimes

within a few hours of the onset, more often after the remission of fever,

either from collapse, from profuse hemorrhage, from coma, which is gen-

erally attributed to suppression of urine and uragmia, or from typhoid or

adynamic conditions.

Anatomical Changes.—The changes usually described are acute fatty

degeneration of the liver
; acute catarrh of the stomach, with ecchymosis,

or hemorrhagic erosions
; hemorrhages in the tissue of the lungs and under

the pleurae ; pale, yellow-brown color of the muscular substance of the heart,

or even acute fatty degeneration ; enlargement of the kidneys, with points of
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suppuration in its substance. The spleen differs strikingly from that of

malarial disease, in being usually quite unaffected. In contrast with the

above, Dr. Greenfield found, in Mr. Leggatt's case previously referred to, a

true parenchymatous and interstitial hepatitis, with only slight fatty degen-
eration of the liver, possibly of old date

;
a pale gastric mucous membrane,

without evidence of catarrh
;
and an early acute parenchymatous nephritis,

with traces of chronic disease. The patient was fifty-one years of age.

Diagnosis.
—There is generally little difficulty about the diagnosis in

localities where the disease is prevalent. The early acute symptoms may
present a certain resemblance to the onset of such illnesses as smallpox or

pneumonia. Later, it has mainly to be distinguished from malarial fevers.

These last are endemic, and not contagious from man to man
; they present

intermissions of actual health, or, at least, remissions, between the exacerba-

tions, which recur with regularity ; the spleen is enlarged, and the individual

is not protected by his illness from future attacks.

Relapsing fever may be accompanied with jaundice, but the primary fever

is longer, and the interval is one of very great improvement ; the spleen is

enlarged. Acute yellow atrophy begins more gradually, often with an

apparently simple jaundice.

Prognosis.—The unfavorable signs are a very high temperature, abund-

ant albuminuria, suppression of urine, black vomit, or pronounced nervous

symptoms.
Treatment.—An important distinction from malarial diseases is that

quinine has no similar influence over yellow fever. It is given, but chiefly

as a tonic, after the more acute stages are over. The treatment usually

employed is to give a laxative or enema to clear the bowels, and then to

make use of salines and diaphoretics, and relieve symptoms as they arise.

High fever may be met by cold sponging ; vomiting by ice internally, by
small doses of morphia or chlorodyne, or lime-water

;
the action of the

kidney may be stimulated by warm baths or vapor baths. The diet must be

fluid but abundant, and alcohol Avill be required ;
but writers recommend

that it shall be given somewhat dilute, either as brandy with much water, or

as champagne.

DYSENTERY.
This is an acute inflammation of the large intestine and lower part of the .

ileum, resulting in extensive ulceration, and accompanied by fecal dis-

charges, which consist almost entirely of mucus, muco-pus, or blood.

.ffitiology.
—In the tropics, at least, it has all the characters of an acute

specific disease. It is endemic in certain regions, or spreads in an epidemic
form. It is within the limits of 35° or 40° north and south of the equator

that it is especially frequent. But it is not climate alone that determines its

occurrence, but also the soil, since many places are exempt from it, and those
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that are favorable to it are especially those that are also the homes of the

severer forms of intermittent and remittent fevers. It is generally during
the rainy season that it is most prevalent. In temperate climates epidemic

dysentery results from overcrowding and insanitary conditions, and occurs

in military camps; thus it raged during the Franco-German war of 1870.

It has also broken out in prisons under conditions probably dependent on

impure supply of water or air. Sporadic cases of dysentery are attributable

to unsuitable or irritating food, such as bad meat, or unripe food, or to

drinking water impregnated with organic matter. Sometimes it is referred

to cold.

It is probably contagious only in the same way as cholera and typhoid
fever—that is, not directly from man to man, but only through the medium
of the dejections, by which either the air or the drinking-water is contami-

nated. Little is known at present of the essential agent of the disease
;

micrococci have been found in some cases, and amcebce in others. The rela-

tion of these organisms to the disease still remains uncertain.

Symptoms.—In cases where it has been possible to fix the period of

incubation, this has varied from a few days up to eleven. The patient is

first taken with diarrhoea, and passes daily from two to five or six yellow or

brownish-yellow, loose fluid motions.

There is some abdominal pain, and a certain amount of malaise, with loss

of appetite. After three or four days the stools become suddenly more

frequent, so as to reach ten, twenty, forty, or sixty or more in the twenty-
four hours, and they acquire the special characters of dysente^-ic stools. Each

discharge is very scanty, and may not be more than a few drachms; but the

total quantity in twenty-four hours may be from thirty to fifty ounces. The

stools, at the height of the disease, contain no natural fecal matter, but

consist entirely of mucus, serum, blood, and pus, in varying proportions,

with detritus, and perhaps shreds of necrosed mucous membrane. In the

early stages the discharges consist of yellowish transparent mucus, with small

lumps or streaks of blood ;
in later stages blood is more abundant, in clots

or lumps, floating in a red serous fluid. Sometimes pure blood is passed,

either from early congestion of the mucous membrane, or from ulceration

of the walls of the vessels
; pus may be present alone, or a blackish or

brownish-red, offensive, slimy fluid, containing portions of tissue that have

sloughed away. Sometimes the stools contain curious tough masses of

mucus, like frog's spawn, or boiled sago, which Heubner thinks have been

formed by the coagulation of mucus in some of the ulcerated depressions of

the diseased mucous membrane. The odor of the motions in the advanced

stages of the disease is thought by some to be peculiar to dysentery. Two
other constant symptoms are—tormina, or griping abdominal pain, and

tenes/niis, or the painful straining or desire to go to stool, which frequently

results in no evacuation, or at most in the small quantities referred to
;

this
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is accompanied by burning pain in the rectum and anus. Frequent micturi-

tion or strangury is sometimes associated with it. These severe local con-

ditions soon react upon the general health. The patient rapidly loses flesh

and strength, the face is pale, sallow, or tinged with yellow, the tongue is

covered with a thin fur, there is a moderate fever, the temperature rises to

ioi° or 102°, with headache, dizziness, loss of appetite, and much thirst.

In milder cases the symptoms abate after eight or ten days; the pain and

tenesmus are less, and the stools gradually acquire more consistence, become

more feculent, and finally quite natural. In the severer cases, the discharges

are more and more mixed with blood and pus, or become greenish-black

and offensive; while the patient's exhaustion increases, the motions pass

uncontrolled, the anus and surrounding parts are excoriated, and death is

preceded by collapse, with pinched features, livid extremities, hoarse voice,

and scarcely perceptible pulse. Vomiting, which is an early symptom in

most cases, becomes severe and continuous in the graver forms. The urine

is scanty, wanting in chlorides, but not commonly albuminous.

Other case_s pass into a chronic condition : the stools are sometimes almost

natural, at others consist of varying mixtures of mucus, pus, and blood,

which have the same offensive odor as in the acute stages; and this may
continue with varying severity for months or years. The patient remains

thin and weak, but may wdth judicious treatment recover, or may die

eventually of exhaustion, or as the result of such complications as hepatic

abscess, peritonitis from perforation of the bowel, or stricture from contrac-

tion of a cicatrix.

Pathological Anatomy.—Two forms of dysenteric inflammation are

described—the catarrhal a-nd. the diphtheritic ; but they are frequently found

side by side in the same bowel, and they do not give rise to different kinds

of clinical symptoms. They seem rather to be different stages
—

stages of

less and greater severity— in the same process. In the catarrhal ioxva ih.e.

mucous membrane is intensely injected, reddened and swollen
;

the redness is

often confined to the prominent edges of ridges of mucous membrane, or it

may be irregularly distributed
;
and the surface is covered with-mucus tinged

with blood. The solitary follicles become swollen comparatively early, so

that it has been thought by some that the change always begins in these

bodies
;
but this is not universally the case. After a time the surface of the

follicle is abraded, and a little pit results. The mucous membrane then

becomes infiltrated with pus, and the submucous and muscular tissues are

swollen. Finally, the softened mucous membrane breaks down, and ulcers

of irregular shape and varying extent are formed, which often at first do not

involve the solitary follicles, but leave them surrounded by a little ring of

mucous membrane. Ultimately these also may be separated and shed. The

bowel then presents a red or yellowish-brown color corresponding to the

7
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ulcerated parts, with the patches or islands of bluish-red or gray color,

representing the inflamed mucous membrane, still persisting.

In the diphtheritic form, the wall of the bowel is affected throughout its

whole thickness. The serous coat is reddened and congested ;
within the

bowel is a thin reddish fluid, and the inner surface has a reddish-gray color,

with irregular deposits of black, greenish, or dark color, which in the less

affected portions occupy the summits of transverse ridges ; in. the more

advanced places are extensive irregular patches. On section, the coats of

the bowel are greatly thickened, the mucous membrane and submucous

layer being replaced by a tough homogeneous substance, consisting of

blood, fibrinous exudation, and pus-cells; while outside this is a thicker

layer, the muscular coat, puckered into folds. Sloughing subsequently
takes place in parts affected by this exudation, and ulcers, extending to

the muscular coat, or deeper, are seen, with shreds of necrosed tissue. The

mucous membrane is detached by abscesses occurring in the submucous

tissue.

The parts of the bowel liable to be diseased are the rectum, colon, caecum,

and the lower end of the ileum
;

the rectum, caecum, or the lower part

of the sigmoid may be affected alone. It is often advanced at one part,

while still only commencing in another. The catarrhal form is curable,

and even from the diphtheritic or gangrenous form recovery is possible

if it is not too extensive. Granulations spring up over the ulcers, and

cicatrices result, which are at first below the level of the islets of retained

mucous membrane; subsequently, the surface becomes more uniform. After

extensive sloughing, the cicatrices may present bands, or cords, or contrac-

tions, which afterwards may interfere with the passage of the f^ces. Besides

the changes in the lower bowel, there may be some catarrh of the stomach

and small intestines. The mesenteric glands are swollen and reddened.

The liver is swollen and hypergemic ;
the spleen, as a rule, is small. The

body generally is anaemic and wasted. Persistent suppuration of the dysen-

teric ulcers and of the sinuses left by submucous abscesses is the cause of

chronic dysentery.

Complications.—One of the most important complications is abscess

of the liver, which results from absorption of septic matter by the radicles

of the portal vein arising in the diseased bowel. Perforation of a dysenteric

ulcer with peritonitis occasionally happens.

Sequelae.
—Parotitis is mentioned

; and an articular affection, in which

several joints become painful at the same time, but are neither very tender

nor much swollen. There is moderate fever, and the trouble subsides in

three or four weeks.

Diagnosis.—This is determined by the character of the stools, with the

associated tenesmus and griping ; but the two latter symptoms may be
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absent, and a diagnosis may have to rest on a careful examination of the

fecal discharges. Local diseases of the rectum alone may give rise to some-

what similar conditions. Patients with cancer of the rectum have a good
deal of straining, and pass mucus streaked or tinged with blood; they are

mostly elderly people, and a rectal examination quickly decides the question.

The passage of blood in intussusception may also mislead. A simply over-

loaded rectum may give rise to frequent evacuations of a little mucus
;
but

more liquid discharges of reddish serous fluid, containing lumps of mucus,

with blood and pus, are characteristic of dysentery. On the other hand,

dysentery seems sometimes to present so few symptoms as to be scarcely

appreciable even to the patient.

Prognosis.—The mortality in different epidemics has ranged between 30

and 80 per cent. Gangrenous stools, free bleeding, severe vomiting, and

indications of collapse are unfavorable ;
and the disease is especially fatal

to infants, old people, sickly individuals, and habitual drinkers.

Treatment.—Many years ago I heard from Sir William Gull that the

treatment of dysentery was comprised in the words, ''Rest, warmth, and

ipecacuanha"; and this must still be the basis of treatment in ordinary

cases. The patient should be kept warm in bed, and should have a light

fluid diet, consisting of milk, chicken-broth, sago, arrowroot, or tapioca

given warm, as cold liquids are liable to stimulate the peristaltic movements

of the bowel. Ipecacuanha, when given in dysentery, not only appears to

have a specific action in the disease, but almost loses for the occasion its

usual emetic effect. This is clear from the description of our English army

surgeons in India (Maclean, Ewart), who have tried this drug extensively.

The ipecacuanha should be given in doses of 20 to 30 (or even 60) grains,

suspended in 2 drachms of syrup of orange peel and half an ounce of water.

The patient should be kept lying down, and nothing should be given to

drink for some time
;

at most a little ice may be sucked. In many cases

nausea occurs ;
but vomiting is exceptional, and then only after an hour or

two, so that the ipecacuanha is probably retained. A similar dose may be

given again after eight or ten hours, or, if either is rejected, it may be

repeated as soon as the stomach is again quiet, as the object is not to pro-

duce vomiting, but to get the action of the ipecacuanha on the diseased

bowel. Doses of 10 or 20 grains may then be given night and morning as

long as they appear desirable. The tenesmus and tormina are sometimes

at once checked or diminished, the stools soon become more feculent and

natural, and the mucus and blood disappear. When this stage is reached, the

ipecacuanha may be discontinued, and astringents may complete the cure.

Abdominal pain may be relieved by poultices. Opium is not generally

advisable, but it may be given as an enema or suppository to relieve

tenesmus. Stimulants should only be given in small doses, except in case

of collapse. As the case improves, solid diet of tender meat and farinaceous
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food, but not vegetables, may be allowed
;
and iron and bitter tonics are

useful. If dysentery is complicated with malarial indications, quinine

should be given in doses of lo or 20 grains. Chronic dysentery is also

benefited by ipecacuanha. The milder cases, that are occasionally seen in

sailors landing in London, are often quickly cured by 5 or lo-grain doses

given twice or thrice daily. Severer cases require removal to a warm

climate free from malaria, continued rest, a carefully regulated diet, and

tonics, such as iron, to counteract the anaemia. It is in these cases that

astringent enemata have been largely used—sometimes with much success.

Gallic acid, acetate of lead, and nitrate of silver may be thus employed.
Dr. S. Mackenzie treated several cases at the London Hospital, injecting

three pints of water holding 30 to 90 grains of nitrate of silver in solution.

The enema was, as a rule, promptly returned ; and if retained for more than

fifteen minutes, a salt solution was injected, to precipitate the excess of

silver. Two injections were often found sufficient for a cure.

A few words may be added on the prophylactic treatment of dysentery,

which must be very similar to that of cholera or enteric fever. If dysentery

has broken out in any place, every insanitary condition, such as uncleanli-

ness, imperfect sewage arrangements, etc., must be dealt with. Stools should

be disinfected, as well as linen, instruments, and utensils. Overcrowding
should be avoided.

Individually, every one should be very particular about his diet, avoiding

unripe food, indigestible food of all kinds, or those that are likely to lead

to constipation. The body or limbs should be kept warm, and chills care-

fully guarded against.

ERYSIPELAS.

{Sf. Anthottys Fire. The Rose.)

Erysipelas is a contagious disease, characterized by a peculiar form of

inflammation of the skin.

^Etiology.—One of the most striking features is its tendency to attack

the skin in the neighborhood of wounds, whether accidental or the result of

operations ;
and it hence becomes one of the troubles that the surgeon has

to guard against. On the other hand, it not frequently arises, apparently,

without any previous wound, and such cases are commonly placed under the

care of the physicians in hospitals. The disease is, however, the same in the

two instances, as shown by surgical patients catching the disease from so-called

idiopathic cases, and by patients without wounds in surgical wards sometimes

taking the disease when it has become prevalent among those with wounds.

It has indeed been stated, by Trousseau, that, in all cases of erysipelas, some

wound or other can be found—a scratch, or abraded pimple, or other slight

lesion of the skin, and this view has been adopted by other writers.
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It is undoubtedly contagious and inoculable, but it is active only over

short distances, and possibly only in cases predisposed to it. As already

stated, the presence of a wound forms the strongest predisposing cause. It

affects infants and people over forty years of age more frequently than

others
;
men and women are about equally prone to it. Some general con-

ditions of the individual render them more liable to it : a constitutional ten-

dency—thus it often recurs in the same person, and hereditary tendency is

said to occur;, chronic disease of the liver and kidneys; chronic alcoholism;

and malnutrition from insufificieht food. Cold and damp weather, over-

crowding, bad ventilation, dirt, and bad food and water may also act in the

same way.
The question whether erysipelas is one definite specific disease is still unde-

cided, though the discovery of micrococci is in favor of an affirmative

answer. Its occasional origin from the proximity of dust-heaps, bad drains,

etc., or from cases of severe diphtheria, and puerperal fever, and^the fact

that its own contagion may be the cause of puerperal fever in a lying-in

woman, are difficulties in the way of its being regarded as specific
— diffi-

culties which are by some writers not regarded as insurmountable.

Symptoms.—When not determined by obvious wound, erysipelas most

commonly attacks the face, and the present description applies especially to

that region. The incubation of the disease is probably only a few days
—

from three to six
;

or in some instances much longer. The invasion is

generally by a chill or rigors, and such malaise as commonly accompanies

the onset of the specific fevers—headache, anorexia, furred tongue, and

general pains. Within a few hours a red, tender spot shows itself on some

part of the face, the side of the nose, the inner canthus of the eye, or the

external ear. It may be determined by a lesion of the skin if this exists,

and it not unfrequently begins at the point of junction of the skin with the

mucous membrane of one of the orifices, the nose, mouth, or external ear.

The spot enlarges, and the skin becomes bright red, is swollen, tender, and

pits slightly on pressure. The inflammation may confine itself to one side

of the face, but more often affects both, and may extend to the scalp. It

spreads with varying rapidity, the advancing edge is sharply defined, thick,

raised above the surface, and small tongue-like projections can be felt under

the skin in front, which is not yet reddened. The whole face may be thus

covered in three, four, or five days. At the height of the disease it presents

a remarkable appearance: the features are enormously swollen, of bright or

dusky-red color, the eyelids are distended so as to look like bladders, gener-

ally some muco-pus is oozing from between them
;

the ears are thickened

and much enlarged, and the patient is absolutely unrecognizable ;
the scalp

is also swollen, and puffy. Often blebs form upon the cheeks or eyelids,

which contain yellow sero-purulent, or purulent, fluid, and these may burst

and leave yellow scabs, which further disfigure the patient. The lymphatic
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glands in the neighborhood are enlarged and tender, and they are said to be

thus affected even before the beginning of obvious inflammation of the skin.

The disease is accompanied by fever, mostly very decided. The tem-

perature generally rises early to 102° or 103°, and reaches a maximum of

104° or 105° on the third or fom'th day. About the sixth day it tends to

fall rather suddenly, but may remain high if the cutaneous inflammation per-

sists, or may rise again with any fresh outbreak of the local disorder. In-

deed, it is closely dependent upon the inflammation of the skin
;

in some

cases, perhaps more often when the erysipelas is not extensive, the tempera-
ture may not rise above 102°. The pulse is quick and full, numbering 100

to 120, or more. According to Jaccoud, and this is endorsed by Zuelzer, it

is common to get an apex systolic murmur, indicating mitral endocarditis ;

and this generally disappears during recovery. I have oftened listened for

this in cases of facial erysipelas, but remember only once to have heard it.

The tongue is covered with a thick white fur. The urine is scanty, and in

many cases contains some albumin, which may be present for some days.

The inflammatory condition invades also the mucous membrane
;
the palate,

fauces, tonsils, and occasionally the laryngeal mucous membrane may be

reddened and swollen, and cause difficulties in respiration and deglutition.

Delirium is common in severe cases, generally of low, muttering kind
;
and

coma may follow. While the inflammation is still advancing on one side it

may begin to subside at the points first affected. This receding edge is then

less well defined, graduating both in color and elevation into the healthy

skin, as contrasted with the advancing margin. The swelling, tenderness,

pitting to pressure, all subside in turn over the whole of the affected area
;

the color fades somewhat, but mostly changes to a brownish tint
;
and large

thick flakes of dead epidermis now begin to desquamate. This process may
take some days. After erysipelas of the scalp, the hair often falls out at the

same time as the skin is shed, or somewhat later.

Death takes place from exhaustion, with delirium and coma, especially in

older patients, habitual drinkers, and those with chronic visceral disease. It

may arise also from complications.

Complications and Sequelae.—Abscesses may form under the skin, or

the tense skin may slough, and induration or, rarely, suppuration of the

lymphatic glands may ensue. Extension to the larynx may cause oedema of

the glottis, threatening suffocation
; pneumonia and pleurisy are occasional

complications, and peritonitis has been recorded by Dr. Wilks. Pyaemia
and meningitis have been frequently mentioned in connection with erysipelas,

but they are both rare as a direct result of the erysipelas itself. The former

may arise from the wound which preceded the specific inflammation ;
the

latter has been often diagnosed on account of delirium occurring in erysipelas

of the scalp, hvW. post-mortem examinations have sho\vn that there is no menin-

gitis in those cases, unless they originate in fractures of the skull, or the
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inflammation spreads inward from the orbit. Mental disturbances may-

follow erysipelas. I saw, with Dr. Fyson of Walthamstow, a gentleman, who

was in a state of maniacal delirium with delusions, while the skin of the face

was still desquamating. He recovered in about a month, and other recorded

cases have been generally favorable.

Pathology.—Microscopic examination of the skin of the affected part

shows that the cutis and subcutaneous tissues are swollen, oedematous, and

ill led with large granular leucocytes, which in the upper layers of the cutis

closely surround, as well as fill, the lymphatic vessels. The spread of the

disease is said to follow the course of the lymphatics, but it is partly depen-

dent on the direction of the connective tissue meshes, and it is often checked

or stopped at lines where the skin is closely adherent to subjacent parts
—

as,

for instance, along Poupart's ligament and the crest of the ilium.

"Micrococci have been found in the lymphatic vessels, and lymph spaces at

the advancing margin of the disease
;
and rabbits and human beings have

been successfully inoculated from cultivations of these organisms. As the

disease subsides the leucocytes break up into granular debris, and the micro-

cocci are no longer observed.

Diagnosis.—Erythema occurs in red patches, generally two or more in

number, much less raised, and without pronounced fever. Dr. Fagge points

out that zoster of the first division of the fifth nerve may cause so much

hypereemia of the skin as to be mistaken for erysipelas ;
the limitation to

one half of the forehead, and the appearance of vesicles in groups should

readily distinguish it. Surgical writers describe phlegmonous or cellulo-

cutaneous erysipelas, as well as a cellular erysipelas or diffuse cellulitis, but

these seem to be different affections ;
the former presents more brawny hard-

ness and greater swelling, but no defined edge, and tends rapidly to slough-

ing ;
in the latter the skin itself is not affected, except in consequence of

sloughing of the tissue beneath.

Prognosis.—This is in most cases favorable, least so in old patients, and

those the subject of chronic visceral disease, alcoholism or malnutrition.

Treatment.—The general treatment must be of a stimulant and support-

ing character. Abundance of milk, beef-tea, mutton broth, and other fluid

forms of nourishing food is required, and in most cases alcohol, in the form

of port wine or brandy, must be given. The tincture of ferric chloride has

been long regarded as a specific for erysipelas. That it does not in all cases

forthwith stop the spread of the disease may be easily observed, but it at any

rate acts as a good tonic, and should be given in doses (for an adult) of 30

or 40 minims every three or four hours. Quinine has been also recom-

mended. Antipyretic treatment will only be required in cases where the

fever is unusually prolonged. Locally, relief is given by dusting the face or

other part affected with flour, starch powder, or zinc oxide ;
and elsewhere

than on the face this may be covered with a layer of cotton wool or wadding.
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With the view of exduding the air, oil has been applied, and collodion has

been painted on, so as to contract the vessels, but it is not desirable to

check entirely the functions of the skin over the affected area. The method

of drawing a line of iodine or nitrate of silver around the inflamed area to

prevent its spread is probably useless. If there is extreme tension threaten-

ing gangrene, a few small incisions may be made in the skin
; but it must be

remembered that there is often a very deceptive sense of fluctuation, inviting

explorations for pus which is not present.

DIPHTHERIA.

Diphtheria (from S'.fdipa, a membrane) is an acute infectious disease,

the essential feature of which is a peculiar inflammation of the mucous mem-
brane of the mouth, pharynx, nose, larynx, or other part, with the forma-

tion of a "membrane" upon the inflamed surface; or the so-called mem-

brane may be deposited upon the abraded skin, or the surface of a wound.

.Etiology.—Diphtheria is undoubtedly contagious, being conveyed

through the atmosphere immediately surrounding the patient, as well as by
clothes and other objects, and by instruments used in the surgical treatment

of cases. Some recent epidemics (at Devonport and Hendon) have also

shown that it can, like scarlatina and typhoid fever, be distributed with the

milk supply. Its power of infection is, as a rule, not so great as that of

scarlatina and smallpox, or, at any rate, its diffusion in the air seems to

weaken it, so that those who catch the disease are generally those who have

been in close contact with the patient. On the other hand. Dr. H. Airy

has brought forward evidence to show that it may be sometimes transmitted

over considerable distances of country by the wind. While its infectious-

ness is undoubted, there are many facts which suggest that it may arise in

other ways—for instance, its origin in connection with bad drains, in newly-

inhabited houses, which have been built on "made soils," and the occa-

sional prevalence of ordinary sore throats just before an epidemic of actual

diphtheria ; moreover, it seems to follow exposure to cold. It is, therefore,

probable that the disease is due to something which can fertilize in air and

water, and which, subsequently taken into the human body, can develop the

disease in a contagious form. It would thus fall into the class of miasmatic-

contagious diseases. It affects both sexes and all ages, but it is especially more

frequent in children up to ten or twelve years of age. Besides the condi-

tions already noted as affecting its spread, we may observe that it sometimes

complicates measles and scarlatina, and that it is more frequent in rural than

in urban districts, especially in the more exposed parts of the former.

Symptoms and Course.—The incubation lasts generally a short time,

from two to five or six days. The disease, though febrile, does not often

begin in the acute way characteristic of smallpox, scarlatina, and others ;
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there are generally malaise, loss of appetite, and headache, and there rriay be

nausea, vomiting, or shivering. Sore throat is soon complained of, and if

the throat be examined one or both tonsils, or the palate and uvula, are seen

to be reddened and swollen. Within a short time one or more patches of a

creamy white deposit form on the inflamed surface. Such patches may form

simultaneously on the two tonsils, or on one before the other, or they may
come on the uvula or the arch of the soft palate ; and it is on these parts

more than any other part of the mouth that they most frequently appear
first. On the soft palate it can generally be seen that the patch is surrounded

by an areola of deep red mucous membrane.
.
If stripped off, the "mem-

brane
' '

leaves a raw surface, bleeding from a few points, and within a few

hours another patch will have formed. In some cases the membrane extends

on to the fauces, and forward on to the hard palate, and presents a contin-

uous dense layer of yellowish-white, or wash-leather color, Coincidently

with the inflammation of the throat the lymphatic glands at the angle of the

jaw enlarge, and can always be felt on one or both sides, according to the

lesions within. The temperature of diphtheria is very variable, and runs no

definite course; it may rise to 103°, 104°, or 105°, but is often throughout

the whole illness much lower. The pulse is rapid and feeble, and the patient

soon becomes pallid, while the bodily strength is in many cases quickly

prostrated. The appetite is lost, and feeding becomes difficult and painful,

from the condition of the throat. In a large proportion of cases, variously

estimated as 30 to 60 per cent., the urine is albuminous, and this occurs,

not after the illness, as in scarlatina, but during the height of the throat

symptoms. In the majority of cases, the specific inflammation is limited to

the tonsils, soft palate, and uvula, but it may spread to adjacent mucous

membranes—those of the nose and the conjunctiva, the Eustachian tube,

and the larynx and respiratory passages. If the nose be affected, there is

more or less obstruction to nasal respiration, the mucous membrane is

swollen, and a muco-purulent or thin brownish mucoid secretion runs from

the nostrils, reddening or excoriating the alae and adjacent upper lip. It

may be streaked with blood, or decided epistaxis may occur.

Diphtheria of the Larynx presents the symptoms of laryngitis, and the

obstruction, due to the swollen mucous membrane, is increased by the

presence of the diphtheritic false membrane. The first warning is often

given by the occurrence of a noisy, brassy, or croupy cough, soon followed

by the noisy or stridulous breathing during inspiration and expiration, which

indicates that the glottis is narrowed. As obstruction increases, the supra-

clavicular, supra-sternal, and intercostal spaces are sucked in with each

inspiration, and in infants and young children, with soft, yielding bones,

the lower end of the sternum, or the three or four lower ribs, are drawn in,

showing the extent to which the air is prevented access through the glottis

to the lungs.
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Slight degrees of obstruction may persist some days without much change,

but more often the case gets progressively or rapidly worse. The face, at

first flushed, with bright eyes, gets pallid, and finally livid or cyanosed.

The child is restless, putting its hand to its mouth or throat, as if to remove

the impediment. The cough becomes husky rather than clanging, and from

time to time there may be spasmodic closure of the glottis, in which violent

inspiratory efforts are made, and the cyanosis becomes extreme. In other

cases, the child becomes gradually drowsy and cyanotic, the skin becomes

cool, drops of perspiration stand upon the forehead, and death ensues with-

out any struggling on the part of the child.

As a rule, in these cases the diphtheritic process is not confined to the

larynx : it spreads to the trachea and the bronchi, forming a continuous mem-
brane in the former, which', in the medium and smaller bronchi, is gradually

changed into a simply purulent secretion. These morbid products naturally

increase the difficulty of breathing, though it is not always easy to recognize

their presence by physical signs. Generally a loud and stridulous noise is

heard in the chest, caused by the obstruction at the glottis. It may be

mixed here and there with mucous rales, and there may be patches of tubular

breathing, due to the broncho-pneumonia, which is so frequent a sequel of

the spread of diphtheria into the lungs.

There can be no doubt that diphtheria sometimes begins in the larynx.

But there are cases of membranous laryngitis with the formation of mem-

brane, which are called croup ; and these by some are considered to be

purely catarrhal, or at least not contagious, and not due to the diphtheritic

poison. This subject is discussed under the head of "
Laryngitis."

Diphtheria sometimes spreads beyond the respiratory mucous membranes;
either where these are already affected, or from other sources of contagion,

membranes may form on the conjunctiva, on the mucous membrane of the

female genitals, or on open wounds, such as the tracheotomy wound so often

required.

In the simply pharyngeal cases, death takes place by asthenia and cardiac

failure, sometimes with extraordinary suddenness. Occasionally, dilatation

of the heart can be recognized by physical signs, and the pulse becomes

quick, feeble, and irregular. It may thus happen on the second, third, or

fourth day, or later. Sloughing of the tonsil or pneumonia may precede
death.

In the laryngeal cases, death takes place from increasing asphyxia, or from

an attack of spasm of the glottis ;
but if laryngeal obstruction has been

obviated by tracheotomy, blocking of the smaller tubes, or broncho-pneu-

monia, may bring about a fatal result, or the patient may die from asthenia,

as in the purely pharyngeal cases.

Complications and Sequelae.—Complications are chiefly the extension

of the disease to different parts, which have been described. Pleurisy may
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accompany the pneumonia. Albuminuria is rarely more than a symptom,
but occasionally a definite nephritis may persist or occur as a sequela.

Lymphatic glands may suppurate or slough.

The most important sequela of diphtheria affects the nervous system, and

is known as diphtheritic paralysis. This shows itself first in the soft palate.

Some days or a week or more after apparent recovery, the child is noticed

to speak with a nasal, twanging voice, and when the child swallows liquids

a small quantity is apt to be regurgitated through the nose. These defects

are due to paralysis of the soft palate, which fails to shut off the mouth from

the nose, as it should during speaking and swallowing. Shortly after this

the child is noticed to be weak in the legs, and unable to walk any distance,

or the knees give way on standing for a short time. The knee-jerk is lost

quite early. In older children and in adults paralysis of accommodation of

the eye for near objects is often noticed, due to paralysis of the ciliary

muscle, and the extrinsic muscles of the eye may be also affected, producing
strabismus or squint. In many cases the paralysis does not proceed beyond
this stage, but in the course of a few weeks recovers completely. In others,

the muscular system throughout the body may be affected. The patient lies

motionless in bed, respiration is rendered difficult from paralysis of the

intercostal muscles or diaphragm, and food given by the mouth is rejected,

from inability to swallow it. The laryngeal muscles are also sometimes

affected—one, or many, or all of them. Thus there may be paralysis of one

cord, or paralysis of the abductors, or paralysis of all the muscles, with ca-

daveric position of the cords. The voice in the last case will be lost

completely, and variously modified in other cases {see Paralysis of the

Larynx).

Sensory symptoms may occur; but are frequently not detected in children.

They consist of a feeling of numbness, or formication, or distinct anaesthesia,

especially in the extremities. Sometimes the muscles or the nerve trunks are

tender on pressure. In severe cases electrical reactions are diminished, and

some muscular atrophy ensues. Recovery generally takes place in three or

four months, and the disease rarely, if ever, becomes chronic
;
but death

results sometimes, from failure of the respiratory muscles, in the early days
of the paralysis.

Pathology.—A distinction has here to be drawn between the diphtheritic

form of inflammation and diphtheria as a disease. German pathologists

describe a croupous inflammation, in which a fluid exudation takes place

upon the surface of the mucous membrane, there coagulating to form a

membrane, and a diphtheritic inflammation, in which the epithelial cells and

the subepithelial structures are infiltrated with fluid from the vessels, and

then coagulate and necrose, so as to form a grayish or white membrane.

But these changes do not strictly correspond to our clinical terms croup and

diphtheria. Indeed, by the same writers (Ziegler and Oertel) the disease
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diphtheria is said to result, at different times, in either catarrhal, or croupous,
or diphtheritic inflammations, to which last gangrene may be added. The

seat of the inflammation in diphtheria has some influence upon the form

which it takes. Thus, in the throat the epithelial and subepithelial tissues

are more often affected, forming a so-called diphtheritic inflammation
;

whereas in the mucous membrane of the trachea and bronchi of the same

case the exudation is mostly upon the surface, and hence is croupous.

Recently, the characteristic evidence of diphtheria has been sought for in

the microorganisms, which are constantly present. These appear to be of

two kinds—micrococci, which are found in masses or clumps in the necrosed

epithelial structures ; and, according to Loeffler, bacilli, of about the same

size as those of tubercle, which are found deeper down in the mucous mem-
brane. These have been cultivated, and have Droduced, bv inoculation,

fatal diseases in animals more or less resembling diphtheria ;
but they are

not found with the same constancy as the micrococci. The existence of

these organisms gives strength to the view that the disease is contracted by
the virus implanting itself in the mucous membrane of the throat ; but their

exact relation to the disease is still a matter for investigation.

In the smaller bronchi the exudation becomes simply purulent ; the lungs

often present lobular pneumonia, with occasional hemorrhages. The heart

may be unaffected, or, in cases where its failure has been a cause of death,

its substance may be pale, soft, and friable, with extravasation of blood and

fatty degeneration of the muscular fibres. The kidneys present changes
similar to those following scarlatina—that is, they are in a stage of moderate

acute nephritis, the tubes being distended with swollen, opaque, and gran-

ular renal cells.

The pathology of the paralysis following diphtheria was for a long time

obscure. Many observers failed to find morbid changes in the spinal cord ;

others found the motor cells of the anterior cornua shriveled, pale, granular,

the nucleus absent or only faintly indicated—-changes indicating an anterior

poliomyelitis.

But the recent more intimate acquaintance with the clinical features of a

multiple neuritis makes it probable that diphtheria causes paralysis in this

way. For though the majority of cases present some striking differences

from the ordinary course of alcoholic neuritis, still the occurrence of a

widely distributed paralysis (eyes, throat, arms, trunk, and legs), with loss of

knee-jerks, and, at least in some cases, affections of sensation, tenderness of

muscles, wasting of muscular fibre, and change in electrical reactions, is

strongly in favor of a neuritis (see Multiple Neuritis). And such changes
have actually been found by Mendel and others.

Diagnosis.—Diphtheria must first be distinguished from other forms of

sore throat. The presence of a bright white patch, with an inflamed areola

upon the uvula or soft palate, is generally distinctive, but some difficulty
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may occur when the tonsil alone is affected. In follicular tonsillitis small

yellow plugs are seen, but there may be white plugs of secretion exactly like

the patch of diphtheria. In this case, several small plugs at the same time,

as contrasted with one large patch, would be in favor of the follicular form.

The diagnosis may be uncertain till the disease spreads on to the soft palate,

or diphtheria is confirmed by albuminuria. The co-existence of a white

patch on the tonsils with inflammation of the larynx is diagnostic of diph-

theria.

In scarlatina the tonsils are swollen, and are covered with viscid, mucoid,

and often yellowish secretion
;
and the occurrence of a definite white patch

would be generally regarded as proof of a complicating diphtheria. In the

earliest stages of throat inflammation it may be impossible to say until the

rash of the one disease or the membrane of the other is seen. As to the

diagnosis between diphtheria and croup, one can at present only speak

with some hesitation as long as the question of the relation and njeaning of

the two terms is uncertain. The point comes before us only when the

larynx is involved. Is a given case of laryngitis diphtheritic or not ? If

there are patches in the throat, if there is albuminuria, if the laryngitis has

been caught by contagion or transmits disease to another, and if it is

followed by paralytic symptoms, it is diphtheritic. With those who hold

that there is a non-diphtheritic laryngitis or croup, of course the mere pres-

ence of membrane in the larynx or trachea, which may not be known till

after tracheotomy, does not show diphtheria. Possibly the presence of

specific microorganisms in such membrane may hereafter prove a safe guide

to a diagnosis.

Diphtheritic paralysis is distinguished by the nasal voice, the return of

liquids through the nose, the loss of visual accommodation for near objects,

the weakness of the lower extremities, and the absence of knee-jerk. In

more advanced cases the friends may mistake dysphagia for vomiting, and

may misinform the medical man.

Prognosis.—Diphtheria is a serious and often fatal disease, but among
purely pharyngeal cases it is much more often mild than is generally stated.

Extensive formation of membrane, spread of the disease to the nose, rapid

failure of strength, and feeble pulse are of unfavorable prognosis, and the

implication of the respiratory passages constitutes a special danger, which is

only partially removed when tracheotomy has been performed. Death is

quite common, from pulmonary lesions, within the first four days after

tracheotomy. Paralysis is recovered from in the great majority of cases,

but may be fatal through failure of the intercostal muscles or diaphragm, or

by inanition from constant rejection of food.

Treatment.—This has to be considered as general and local. The

former must be supporting and stimulating. The patient should be confined

to bed, and good nourishing liquid food given in small quantities frequently.
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The fever is not often so high as to require special treatment
; tonics, such

as ferric chloride and quinine, or the old combination of cinchona and am-

monium carbonate, constitute the chief part of the internal medication,

unless, with a dilating heart and feeble pulse, a few drops of tincture of

digitalis should be desirable. With these, wine and brandy will be early

required, and in the severe cases must be freely given.

Local remedies are applied partly as palliatives, partly on the view,

supported by the discovery of microorganisms, that the membranous inflam-

mation is the source of a general infection, and that the removal of this

will bring about a cure. For this purpose, caustics and antiseptics have

been applied, either to the membrane itself or to the raw surface, after the

membrane has been removed by forceps. Among these, nitrate of silver

and hydrochloric acid, carbolic acid, and tincture of iodine may be men-

tioned; and pepsin, papain, and alkaline solutions have been used as

solvents to the membrane itself. But it is not generally desirable to remove

the membrane forcibly, nor to apply powerful caustics. The more common

applications are disinfectants and astringents, which, if they have no specific

influence on the lesion, may at least give tone to the vessels of the part,

moderate the inflammation, and prevent putrefaction. Lotions of perman-

ganate of potash (2 grs. to Sj), chlorine water, the liquor sodse chlorinatae

of the U. S. Pharmacopoeia, the tincture of ferric chloride (5ss to oj)j

carbolic acid (2 grs. to 5J), borax or boric acid (saturated solutions), may
be applied every four hours with a brush, or in somewhat stronger solution,

used as a spray with Siegle's apparatus. A spray in frequent use at Guy's

Hospital consists of carbolic acid, 120 grains; iodine liniment, 2 drachms;
rectified spirit, i drachm; water to 12 ounces. Some cases have been

treated successfully at the Evelina Hospital by blowing a few grains of sub-

limed sulphur on to the inflamed tonsils twice or three times a day. The

laxative action of this drug must not be forgotten.

When the nasal mucous membrane is involved, local treatment is certainly

necessary for the removal of the offensive and irritating secretions. The

nostrils should be syringed with dilute disinfectant solutions, such as potas-

sium permanganate and carbolic acid ;
or these may be administered by the

nasal douche.

When the larynx is attacked, the patient should be subjected to an atmos-

phere saturated with moisture. In a small room it will be sufficient to use a

bronchitis kettle, the steam from which may fill the room. In a hospital

the child is commonly placed in a " steam-tent." Much relief is also some-

times given by a hot bath. It is often advised to administer emetics, with

the idea that the false membranes will be detached in the effort of vomiting,

and it is common to give to a child a teaspoonful of vinum ipecacuanhae

every quarter of an hour until vomiting takes place. The number of cases

in which any benefit accrues from this treatment is exceedingly small
;
even
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three or four doses will sometimes fail to cause emesis, and the children are

often seriously depressed by the drug, so that I prefer to omit its use

altogether.* If improvement is not apparent in a few hours, tracheotomy
should be performed, and all the sooner if there is much sucking-in of the

chest, if the patient is drowsy, or becoming cyanosed, or if the forehead is

cold and clammy. Probability of success is greater the earlier the trachea

is opened ;
and if a case is seen from the first the above indications of car-

bonization should be anticipated, and the operation should be done while

the child is strong and of good color. Nevertheless, success sometimes

follows under most adverse circumstances ; and especially it may be noted

that the existence of pneumonia should not deter one from opening the

trachea. Of the operation itself I need say nothing, but the case is not

forthwith converted into a surgical one by this proceeding. Nearly always

some improvement follows the operation ;
the child breathes freely and

deeply, and sleeps tranquilly ;
but it is impossible to say the patient is safe

until four or five days have elapsed. Often within thirty-six or forty-eight

hours the exudation has spread to the smaller bronchi, dyspnoea has

increased, and death occurs
;

or in a somewhat longer time broncho-

pneumonia has developed and proved fatal. Expectorants, such as ammonia

or ipecacuanha in small doses, may now prove useful
;
and in cases with

much discharge of membrane, its expectoration has been facilitated by fre-

quently spraying down the tube with solutions of carbonate of soda (20

grains to i ounce). Probably the moisture has been as efficacious as the

solvent. The time for the removal of the tube has been a matter of shifting

opinion for some time, but I would at least urge that in diphtheria a certain

time must elapse before the laryngeal mucous membrane is completely
recovered—perhaps three or four days

—and that no attempt to keep out the

tube should be made before that time.

Diphtheritic paralysis generally passes off in from two to four months.

Rest, tonics and electricity are desirable. In the more severe cases, where

swallowing becomes difficult, feedmg by the nasal tube, or by nutrient

enemata, or suppositories, may be necessary.

CHOLERA.
Cholera is an acute disease, of which the principal features are the pro-

fuse discharge of watery evacuations from the bowels, vomiting, collapse,

cramps in the calves and feet, and suppression of urine. Two forms have

* In a child, about ten years old, whose throat I tried to examine with the laryngoscope

for diphtheritic laryngitis, the irritation of the fauces with the throat-mirror caused her to

expectorate two or three masses of membrane, which completely relieved her for the time;

but tracheotomy became necessary three days later.
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been described : Cholera nostras vel Europjea, and Cholera Asiatica vel

Indica. The former appears to be, in the majority of cases, an intense

gastro-intestinal catarrh, occurring sporadically, brought on by particular

kinds of food, or food in particular conditions of decomposition, etc. {see

Enteritis) ;
whereas the latter, now commonly spoken of as true cholera, is

undoubtedly a specific disease, communicable from man to man, and occur-

ring in epidemics, which have hitherto been always traceable to the home

of cholera in India. The extraordinary fatality of cholera epidemics has

made of each occurrence in different countries a historical event; and the

spread of the disease can be traced from country to country during the

last seventy years. There were severe epidemics of this disease in the end

of the eighteenth century in Pondicherry, French India, and Madras; but

the history of cholera generally dates from the fatal epidemic in 1817 at

Jessora, where 10,000 deaths took place in two months' time. The disease

continued to be rife during the next two or three years. It spread to the

coast of the Persian Gulf in 1821
;

in 1823, to Burmah, China, and Oren-

burg in Europe; in 1830, it was felt in Persia and in the large towns of

Russia; in 1831, in Arabia, Egypt, Constantinople, Poland, Silesia and

Prussia. In 1832, Northwest Germany and the British Isles were attacked.

From England it crossed to France, and from the Atlantic seaboard to the

New World, where it appeared in New York, Canada and New Orleans. In

1833 ^t reached Mexico, and thence seems to have been brought back to

Portugal, Spain and Italy. From Italy it crossed to North Africa in 1835.

The following two years it was again in Italy, and spread northward into

Germany. In 1845 ^^ ^^^'^ severe in India; it attacked Russia in 1846, Con-

stantinople in 1847, Prussia in 1848, and London in 1849. England since

then has suffered two epidemics; a very severe one in 1854, a milder and

more restricted one in 1866.

^Etiology.—Cholera closely resembles enteric fever in the way in which

it is conveyed
—that is, there is rarely, if ever, direct contagion from man to

man, as in scarlatina and smallpox; but the viateries morbi is present in the

dejections, and it is by means of these contaminating water used for drink-

ing, cooking or washing, that its entrance into other individuals is effected.

It is sufficient here to refer to the historical Broad Street Pump, which in

1854 was the cause of a severe epidemic. The epidemic was stayed when

the pump was padlocked ;
and it was subsequently shown that the discharges

from a patient, who had contracted cholera elsewhere, had found an

entrance into the soil from which the pump-water was drawn. In 1866, the

epidemic in London mainly affected the eastern portion, supplied with water

by the East London Waterworks. A reservoir belonging to the water com-

pany was found to have been contaminated with sewage materials, filtering

through the soil from a leaking sewer pipe ;
and this sewage was infected

with cholera by the dejecta of a patient, previous to the general outbreak.
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The spread of the disease in India is often determined more or less by the

direction of the rivers.

Although, in India, the Sepoys living on the lower levels are less sus-

ceptible to it than the hill tribes, in epidemics affecting Europeans and

others, it makes but little distinctions of sex, age or condition. It is rare,

but occasionally occurs, at high altitudes. Summer and autumn are the

most favorable seasons ;
and it is promoted by alternating dry and wet

weather, and checked by protracted drought or excessive rains. Its spread

is stopped by cold, but it will survive the winter, and break out again in the

spring or summer. Individual predisposition is shown, especially in poverty,

malnutrition and chronic alcoholism; and the bad influence of excesses of

diet has been noticed in the frequency with which people have been attacked

on Monday or Tuesday, obviously as a result of the Sunday's feast.

As a rule, one attack of cholera is protective against a second.

Course and Symptoms.—The incubation is mostly from t\vo«to three

days, but may be a week or two
; exceptionally it is less than two days.

There is frequently d. prodromal or premonitory stage of diarrhoea, or in the

absence of diarrhoea the patient is depressed and uncomfortable, and com-

plains of headache, vertigo, noises in the head, or oppression at the epigas-

trium
;
and this stage lasts from one to two or three days. Then the patient

is seized with violent diarrhoea, and the discharges soon lose all biliary

coloring matter, and look like whey, or water in which rice has been boiled

{rice-water stools). These are neutral or slightly alkaline, of sp. gr. 1006

to 1013, containing much sodium chloride and some albumin. If allowed

to stand they deposit a finely granular whitish-gray sediment, consisting of

epithelium, shreds of tissue, triple phosphates, bacteria, threads of algae, and

blood corpuscles. Sometimes the stools have a pinkish tinge from slight

admixture of blood. The purging is accompanied by borborygmi and

gurgling, but by little pain or griping. After one or more hours of purging,

vomiting sets in
\

at first food is ejected, then a whey-like fluid, like the

intestinal discharges. The vomiting is easy, often a mere regurgitation.

The patient suffers from anorexia and thirst
;

the tongue is white and may
become dry ;

the epigastrium is sensitive to pressure. About the same time,

in the majority of cases, there are severe and extremely painful cramps in the

calves of the legs, in the feet, and less often in the hands and trunk. Soon

the patient sinks into the stage of collapse, or the algid stage. The surface

of the body becomes cold and livid, the hands and feet, face and nose are

pinched and blue, the eyes are sunken, and the breath is cold ;
the axillary

temperature falls 4° or 5° below the normal, while in the mouth it may be

even lower (79° to 88°, Goodeve). On the other hand, in the rectum and

vagina it has been found to be 102° or 104° during cholera collapse. In

severe and fatal cases the eyes become dry, and the cornea cloudy. The

pulse is small, thready, almost imperceptible, numbering from 90 to 100.

8
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Respirations are short and quick, from 30 to 40 in the minute. There is

great muscular prostration, but the patient is restless, throwing his limbs

about
;

the voice is hoarse, or sinks to a whisper (vox cholerica), or only the

lips are moved in the attempt to speak. Purging often ceases during collapse,

but vomiting continues. The urine becomes scanty, and is often entirely

suppressed
—a condition which may begin quite early, and last thirty-six or

forty-eight hours. The patient generally retains complete consciousness,

though lying apathetic and indifferent, except when aroused by the pain of

cramp. This stage begins six or seven hours after the first symptoms, and

lasts twelve or twenty-four hours, when the patient may die without rallying.

Sometimes, indeed, the stage of collapse may set in at once, and the patient

may die before any purging has taken place.

In cases that survive the collapse, there is a gradual rise of temperature,

the skin begins to regain its natural color, and loses its shrunken appearance,

the cramps and restlessness cease, the pulse improves, and may become

slower than in health, urine is again secreted, but contains less urea than

normal, and frequently albumin and casts. The face becomes congested
with patches of dusky redness : the conjunctivae are injected. This is

described as the stage of reaction, and goes on to recovery. The tempera-

ture is not generally above the normal, but there may be slight pyrexia, and

with this a rash, erythematous, roseolous, or urticarious, which commonly

begins on the hands, backs of the forearms and feet, and spreads to the trunk

{roseola cholerica). It appears at the end of the first week, or in the second

week, and lasts from two to four days. Sometimes the reaction is imperfect ;

either a relapse occurs with purging, vomiting, collapse, and even a fatal

result
;
or diarrhoea continues, or vomiting or sleeplessness. Another serious

condition is the so-called cholera-typhoid, which occurs about the end of the

first week. There is great prostration, with headache, flushed face, coated

tongue, loss of appetite, nausea, or vomiting; the bowels may be loose or

confined. Vertigo is frequently complained of, and the patient becomes

drowsy or comatose. The temperature rises to 100° or 101°, the pulse is

weak and small, and there is mild delirium at night. The urine is albumin-

ous. Goodeve described rigidity of the muscles, resisting attempts to open
the mouth or straighten a limb. Lebert says convulsions are rare in children,

but trismus and tetanus are met with in adults. The condition lasts from

two to nine days, ending in recovery, or death by coma. It has commonly
been attributed to uraemia.

Complications.—The following have been observed, during the typhoid

stage, or during convalescence : bronchitis, pneumonia, or pleurisy ; diph-

theritic inflammation of the pharynx and larynx, bladder, and female genitals;

parotitis ; gangrene of the scrotum and penis, or of the nose ; opacity and

ulceration of the cornea from exposure during the stage of collapse ;
and

bedsores.
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Varieties.—Apart from differences in the severity of the pronounced

disease, the only varieties that can be described are two milder forms of

disease which occur during cholera epidemics, and are no doubt due to the

same cause. One is called choleraic diarrhcea, the other cholerine. The

former begins suddenly, after exposure to cold or some error in diet, with

profuse diarrhoea, the motions being painless, abundant, fluid, of yellowish

or yellowish-brown color, containing epithelium, triple phosphates, and bile

constituents. There are two to six or eight motions in the day, and they

are attended with borborygmi, sometimes with cramps of the calves. The

diarrhoea lasts a few days to one or two weeks.

Cholerine is much more like the severer attacks. It occurs suddenly and

unexpectedly, vomiting accompanies the purging, the motions often become

colorless, and there may be cramps, some cooling of the extremities, scanty

urine, albuminuria. Recovery is slow.

It is said that either of these varieties may pass into the true cholera.

Pathology.—^Decomposition proceeds slowly in those dead of cholera,

and rigor i7iortis persists a long time. The right side of the heart is often

distended with blood, the lungs are engorged with blood, and the mucous

membrane of the trachea and large bronchi is congested. There is often

purulent mucus in the minute bronchi, and in cases dying in late stages there

may be hemorrhagic infarcts. The intestine contains in earlier stages rice-

water fluid, in later stages liquid of a more greenish color. Peyer's patches

and the isolated follicles are swollen and prominent, and yield on puncture
a whitish-gray fluid, with fine granules, and cell-nuclei. Later they become

shriveled, or abraded. The spleen is small. The kidneys are large, and

show proliferation of the epithelium and cloudy swelling. Later on, casts

form in the tubes, the organs become paler, and fatty degeneration takes

place.

Of the greatest interest at the present day is the question of the relation

of cholera to microorganisms. Lebert long ago formed the opinion that

there must be a cholera germ; but it was only in 1884 that Koch asserted

that he had discovered a bacillus, which he believed to be the real cause of

cholera. This organism, familiar as the comma-bacillus of cholera, but

probably a spirillum, is found in the rice-water evacuations, and the contents

of the intestine after death : it is a little shorter than the tubercle-bacillus,

slightly curved, somewhat thicker in the middle than at the ends. It can be

cultivated in the usual media; and inoculated into animals in particular ways
it has produced diseases which are regarded by Koch and his supporters as

being sufficiently like cholera to prove that the disease has been actually

conveyed. But this conclusion is not accepted by all. Professor Klein,

while pointing out that comma-shaped bacilli have been found under other

conditions than cholera—e.g., in guinea-pigs' intestines, in human saliva,

and in the discharges from diarrhoea and dysentery, thinks that it cannot be
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regarded as proved that the comma-bacillus is the real cause of the disease.

The bacilli, by some who accept them as the cause of cholera, are regarded
as giving rise to a poison which operates upon the organism ; by others as

acting through the nervous system, by irritation of the terminal fibres in the

intestine. It is noteworthy that the bacilli have not been found in the blood,

or in any tissue of the body except the mucous membrane of the intestines,

and not constantly there. With regard to the connection between the various

symptoms little can be said. Dr. Fagge regarded the collapse as being due

to an influence from the solar plexus exerted simultaneously upon the heart

and the peripheral arteries. The suppression of urine is probably only a

result of the failing circulation.

Diagnosis.—Cholera, in its milder forms, may be exactly simulated by
the severer kinds of diarrhoea from gastro-intestinal irritation—the more

severe the irritation, the greater the tendency to collapse, prostration, scanty

urine, and loss of color in the motions. Arsenical poisoning, producing
similar symptoms, has been also mistaken for cholera.

Prognosis.—The mortality in epidemic times varies from 40 to 60 per

cent. It is more fatal to the very young, and to the aged ;
to those who are

in ill health, debilitated by insufficient nutriment, or bad hygienic conditions,

or the subjects of chronic alcoholism. The unfavorable symptoms are pro-

fuse and violent discharges, rapid prostration, with much cyanosis, shriveled

and cold skin, profuse cold perspiration, and absence of pulse at the wrist.

Treatment.—Prophylactic.—It is now well understood that cholera

epidemics are spread mainly, if not always, by the discharges from the

stomach and intestine, infecting the air, food, or water supply, and rarely by
direct contact. If a case is imported into a country or district hitherto free,

the greatest care must be taken to prevent absolutely any possibility of the

discharges contaminating the water supply, or being conveyed, on clothes

or in any other way, to other persons. The more perfect the sanitary arrange-

ments, with reference especially to water supply, drainage, and the removal

of sewage, the less likely is this to take place. In all these respects cholera

and typhoid fever are precisely the same. In the ''Precautions against

Cholera," drawn up by Dr. Buchanan, the medical officer of the Local

Government Board,* he points out, firstly, that any choleraic discharge, cast

without previous thorough disinfection into any cesspool or drain, has a

faculty of infecting the excremental matters with which it there mingles,

and probably more or less the effluvia which those matters evolve
; secondly,

that the infective power of choleraic discharges attaches to whatever bedding,

clothing, towels, and like things have been imbued with them, and renders

these things, if not thoroughly disinfected, capable of spreading the disease

to places to which they are sent ; and thirdly, that if by leakage or soakage

* Fifieenth Annual Report, 1886, p. 107.
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from cesspools or drains, or through reckless casting out of slops and wash-

water, any taint of the infection gets access to wells, or other sources of

drinking water, it imparts to enormous volumes of water the power of propa-

gating the disease. The above indicates the direction in which one should

act : disinfection of the discharges, and of everything soiled with them, and

constant watchfulness to avoid possible contamination of water, as well as

air and food supply. Cleanliness in every way helps in this respect. Quaran-

tine, as understood on the Continent, has long been distrusted by English

authorities, and the regulations issued with regard to vessels entering British

ports only provide for thorough inspection by the medical officer of health,

who has to see that such means are taken, by disinfection of the vessel, and

by the removal and detention, under proper treatment, of any that may be

suffering from cholera, as will prevent its spread to healthy individuals.

Prophylactic treatment was attempted in another form in the recent Euro-

pean epidemic (1884 ^i^d 1885), namely by inoculation of healthy injiividuals

with cultivations of the cholera-bacillus. A Spanish physician. Dr. Ferran,

following on the lines of Professor Pasteur's successful inoculations of sheep

with attenuated^virus of anthrax, used a prepared broth, containing the bacilli

of Koch, previously attenuated by successive cultivations. This was injected

under the skin of the back part of the lower third of the arm. As a result

the subjects of it had a bruised feeling in the arm, with malaise, a slight

fever, lasting about twenty-four hours
;
in some women and susceptible persons

there were intense pain in the arms, faintness, vomiting, and diarrhoea, with

cramps in the extremities, thirst, and decided fever. These disappeared in

twenty-four hours, leaving only some prostration.

Several thousand people were inoculated in this way, and, according to

the statistics published in the Spanish medical papers, the results were highly

favorable—the proportion of persons affected, as well as the mortality, being

very much less among those inoculated than among those who were not. A
commission appointed by the Spanish Government reported that the disease

was indeed true cholera, that Dr. Ferran's cultivations contained Koch's

bacillus, and that the inoculations were not dangerous. A French commis-

sion was less easily satisfied. Dr. Ferran declined to assist them in their

inquiries, but so far as they could see, his methods and apparatus were in-

adequate for the end in view
;
and in reference to the published figures, the

commission states that the vital statistics of the large towns in Spain are not

to be trusted, and that the deaths from cholera were habitually suppressed.

Curative.—It has been the general practice to treat with opiates and

astringents the diarrhoea which is prevalent during epidemics of cholera.

But these are of no good in the pronounced stages of the disease itself; and

excessive medication in any form may do harm, since whatever is introduced

into the stomach will either be vomited again, or will lie unabsorbed, from

the inactive condition of the circulation. Even stimulants, such as brandy
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and water, ammonia or ether, must be given in small quantities and with

caution. Some relief may be obtained from sucking ice, or taking small

quantities of ice-cold water or of effervescing draughts. Severe cramps may
be treated by small doses of morphia subcutaneously, or by gentle friction

with chloroform or stimulating liniments. Cold compresses will relieve the

praecordial distress. The condition of collapse must be met by supplying
heat by means of warm blankets, and hot bottles to the feet, or the sides of

the chest and thighs. At the London Hospital, in 1866, some patients were

immersed in baths of from 98° to 104° with apparent benefit. The intra-

venous injection of saline solutions has appeared to do good in some cases

of profound collapse, but the improvement is generally of very short dura-

tion, and many regard the practice as useless.

In the stage of reaction, the patient should be kept cool; diarrhoea, if it

continues, may be checked by opiates or astringents; the vomiting, by effer-

vescing draughts or by opium. Light, nutritious food should be given

frequently in small quantities. With much vomiting it may have to be

given per rectum. Continued suppression of urine will require small doses

of salines, and counter-irritation or cupping-glasses to the loins.

PLAGUE.
In the middle ages this term was used to designate any severe or fatal

epidemic, but as now understood its meaning is restricted to one particular

disease, the Bubonic, Oriental, or Levantine plague. This is an acute

febrile disease, attended by swelling of the lymphatic glands in the groin or

other part of the body, and sometimes by carbuncles. Its history can be

traced back to the second century of the Christian era, but the first great

epidemic in Europe, the plague of Justinian, occurred in the sixth century.

Epidemics were frequent in the middle ages ; but since the middle of the

seventeenth century, when the celebrated plague devastated London (1665),

epidemics have gradually become less frequent in Europe, and in the first

third of the present century were confined on this Continent to the eastern-

most portions of the Turkish Empire. In 1841 they ceased in Europe, and

Asia and Africa were free a few years later. In 1853, howfever, a fresh out-

break occurred in Arabia, and other epidemics have appeared at intervals of

a few years in different parts of Asia and North Africa, until 1878-79, when

it again invaded Europe, attacking some villages on the banks of the Volga.

Doubts are entertained as to the connection between plague and the

Black Death of the fourteenth century. The latter was distinguished by
severe pulmonary complications, with hnemoptysis ;

and it is regarded by
some as having been a distinct disorder. Mahdmari, the pali or Indian

plague, and the plague of Yunnan, in Western China, are probably only

varieties of the Oriental plague.
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iEtiology.
—The plague is a specific disease communicable from man to

man, and it has generally been credited with being directly contagious.
This view was maintained by Netten Radcliffe, though Liebermeister regards
it as belonging to the class of miasmatic contagious diseases, like cholera and

enteric fever. In any case its spread is favored by all those conditions

which are so prejudicial in the case of other fevers, namely overcrowding,
deficient ventilation, accumulation of sewage and other filth about dwelling-

houses, and the pollution of air and water supply. The season of the year
and climate have an influence, but apparently not the same in all countries :

very great heat seems to have checked the disease with more certainty than

cold. It ceased in Mesopotamia and Egypt during the hottest weather, and

it has never appeared in Nubia,, where the heat is greater still.

The disease attacks all ages up to fifty, after which year it is much less

common. One attack confers a relative immunity from others.

Symptoms.—The incubation period is from two to seven days. The
disease then begins with lassitude, weakness, headache, vertigo, shivering,

soon followed by febrile reaction. Sometimes in this stage of invasion the

patient is in a peculiar absent condition, with staggering gait and tremulous

speech ;
or he is seized with indefinable fear and restlessness

;
or there may

be nausea, vomiting, or diarrhoea. The fever is generally high, the tempera-
ture from 102° to 104°, or in the worst cases over 107°, the pulse from 100

to 130. The tongue, at first moist and white, becomes dry and brown, and

a typhoid condition may supervene with delirium or coma, sordes on the lips

and teeth, failing pulse and cold extremities. In the Volga epidemics, the

urine was scanty or suppressed. After one, two, or three days' fever the

local signs show themselves in the formation of glandular swellings in the

groins, axillae, or neck. Mostly only one group is swelled, and generally it

is the inguinal glands that are affected. The swelling may be as large as a

hen's egg, is attended with severe pain, and if the patient survives may
suppurate about the seventh day. About this time also boils or carbuncles

may appear, but they are not very frequent ; they occur on the lower extremi-

ties, the buttocks or the back of the neck. In the severest cases petechije,

or larger subcutaneous hemorrhages, appear shortly before death, either dis-

tributed generally over the body, or marked in the neighborhood of the

enlarged glands. Death takes place mostly before the sixth day. In cases

that recover convalescence begins from the sixth to the tenth day, but may
be much protracted by suppuration of the glands.

Sequelae.—Furuncles, pneumonia, dropsies, partial paralyses, and mental

disturbances are mentioned as sequelse.

Varieties.—Netten Radcliffe described a larval or abortive form in

which the buboes appear without any feverishness, but either suppurate or

more often subside in about fourteen days ;
and a very severe, or fulminant

form, in which patients are struck down and die in a few hours. Some such
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cases, occurring on the banks of the Euphrates in 1873-18 74, were charac-

terized by intense fever and vomiting of blood.

The mortahty has always been very great, reaching 40, 50 or even So per

cent. In the early period of an epidemic nearly every case is fatal.

Morbid Anatomy.—The enlarged lymphatic glands are found to be

inflamed, and generally red or violet in color, and soft or jelly-like in con-

sistence. The internal glands in the same neighborhood are involved
;

thus

the pelvic glands with inguinal buboes, or the mediastinal glands with

buboes of the neck. There is often hemorrhage in- the connective tissue

around the glands. The spleen is large, soft and dark, and there are ecchy-

moses of the mucous or serous membranes, and swelling of the kidneys with

extravasation into their substance and into the surrounding cellular tissue.

Treatment.—This may, as in the case of other epidemic diseases, be

divided into prophylactic and curative. The former includes the improve-
ment of sanitary conditions both of the individual and his surroundings, the

isolation of any patient suffering from the disease, and the disinfection of

his clothes, bedding, etc. Curative treatment is, at the best, unsatisfactory.

Quinine and carbolic acid have been used internally in recent epidemics,

and leeches and mercurial frictions have been applied locally. Beyond this

it must be symptomatic
—the hyperpyrexia, collapse, thirst, etc., being dealt

with as in other acute specific diseases.

SYPHILIS.

Syphilis, or The Pox, is a specific infectious disease, conveyed by inocu-

lation, and producing successively a lesion at the seat of inoculation (primary

lesion) ;
lesions of the skin, mucous membranes, and other parts, after an

interval of some months (secondary lesions) ; and, after one or more years,

deeper lesions of the skin, bones, muscles, and viscera (tertiary lesions). It

can be transmitted from parents to children, and then takes on forms which

differ in some particulars from the disease acquired in the usual way.

Acquired Syphilis.

This is, as a rule, communicated during sexual intercourse, the delicate

epithelium of the mucous membranes brought into contact allowing of the

easy transmission of the virus, which is no doubt particulate in its nature,

though hitherto nothing certain is known beyond this. Cracks or abrasions

of the mucous membrane do not seem to be necessary, though they undoubt-

edly must favor the reception of the poison. Syphilis may be also transmitted

in other ways—for instance, in the act of kissing, by smoking pipes previ-

ously used by syphilitic persons, or by contact of syphilitic sores or secretions

with the abraded finger of the medical man. As a result of sexual inter-

course, the inoculation takes place commonly, in the male, on the glans
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penis, or prepuce ;
in the female, on the vulva, labia, or vaginal mucous

membrane. After inoculation there is usually a period of incubation, which

varies from two to four or five weeks, and during which no change whatever

may be observed. Then appears a small, red, itching papule, which gradu-

ally enlarges in all directions like a flat button, and becomes very hard.

The surface is dry, or scaly, or superficially ulcerated and covered with a

crust of dried secretion. This condition of induration, which is most im-

portant, is reached in a week or ten days from the first appearance of the

papule; and the lesion is now known as the hard, indurated, or Hunterian

chancre. On the mucous membrane the lesion may be scarcely so well

marked
;

it begins as a vesicle with a red base, the vesicle breaks, and forms

a shallow ulcer, the floor of which becomes indurated. In the course of

time, and it may be some months, the induration gradually disappears, the

ulcer heals, and a patch of pigment is left behind for awhile. Though this

is the typical course of the primary lesion in syphilis, this poison is often

produced or is present in a lesion of a different character—the soft chancre.

It begins as a pustule, which breaks in two or three days, and forms a deep,

irregular ulcer, which has no hard base, and secretes pus freely. This pus

is inoculable in the neighborhood, and such soft sores are frequently

multiple, whereas the hard chancre is generally single. The soft chancres

are venereal in origin, but may be produced by other causes than syphilis ;

nevertheless, they do sometimes contain the syphilitic poison, and all the

later results of constitutional infection may then follow without the occur-

rence of any induration. As a further complication of this stage, it should

be mentioned that hard sores may, by the irritation of caustics, be made to

suppurate freely, so as to simulate soft sores. During the first stage of

syphilis, the poison is transmitted to the glands of the groin ; these become

indurated, and slightly enlarged, but remain freely movable upon one

another, without adhesion or reddening of the skin, and do not, as a result

of the hard chancre, undergo suppuration.

Secondary Symptoms.—These are noticed from four to six weeks

after the stage of induration of the chancre, and may continue to appear at

any time up to twelve months. The most constant are certain eruptions on

the skin {syphiloderniata, syphilides), faucial inflammation, and enlargement

or induration of lymphatic glands ;
others are febrile reaction, pains in the

temples, back or limbs, swelling of the joints, iritis, and falling of the hair.

Eruptions.
—

Important differences are to be noted between the early or

secondary rashes, and the late or tertiary eruptions. The former are

generally abundant, affecting a large part of the body, trunk or face, and

symmetrically arranged ;
the separate elements are more or less discrete ;

the lesions are superficial, do not ulcerate, and leave no scars. The latter

are few, scattered, unsymmetrical, often affect the deeper layers of the skin,

form considerable ulcers, which are followed by scars; sometimes even, as
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in lupus, scars are formed without preceding ulceration. The elementary
lesions (^see Diseases of the Skin) of early syphilitic rashes are very variable :

they may be maculae, papules, nodules, scabs, vesicles, or pustules ;
and the

lesions are not unfrequently mixed in the same cases, constituting the fea-

ture of polymorphism.
The most common form of "secondaries" is the macular syphilide,

which forms dusky pink, or reddish-brown spots, pretty thickly grouped so

as to form a mottled rash on the face, chest, back and limbs. It is very
variable in its duration, but may persist some weeks. It does not itch.

Other forms are a/f///V«/<zr syphilide, consisting of small papular elevations,

with a hair in the centre of each
;

di. papular syphilide, with elevations, flat,

or hemispherical, or more prominent still, so as to form nodules or tubercles,

which come out in crops, irregularly over the whole body, or grouped in

clusters
; ^pustular form, in which successive crops of pustules occur, and

are often accompanied by fever, the pustules drying up into brown or

greenish scabs, and leaving behind slight scars; a squamous form, which

differs from ordinary psoriasis in the scales being less thick or shiny, in the

coppery tint of the rash generally, and in the patches not being seated on

the knees or elbows, or specially on the extensor surfaces
;
a vesicular and a

pigtnentary form, both of which are rare. As a special form of papule may
be mentioned the mucous patches (^plaques muqueuses), or flat, warty

growths which occur about the genitals, perineum and anus, in the axillae,

groins, and under the breasts, and at the angles of the mouth, in any place,

indeed, where the skin is thin and constantly moist. They are often rather

extensive, with well defined edge, moist surface, and dirty-gray secretion.

Sore Throat.—Coincidently with the rash, or even before it, the throat

becomes affected
;

there is a diffused redness of the fauces, with enlarge-

ment and excoriation of the follicles
;
but the most characteristic feature is

the swelling and symmetrical ulceration of the tonsils. The ulcers are often

kidney-shaped, superficial, with grayish borders, painless, and not of very

long duration. Sometimes, however, the tonsillar ulcers are much more

persistent, extend to the soft palate and uvula, have bright red edges, and

are covered with a yellowish-gray secretion, the removal of which is followed

by bleeding. Other changes in the mouth in the secondary stage are white

spots, like those produced by the application of nitrate of silver, mucous

patches on the tongue or cheeks, bald patches on the tongue from the

destruction of the papilla, or enlargement of the tongue, which is of a

bright red color, with hypertrophied papillje, or irregular prominences, and

deep sulci between them
;

this last condition is aggravated, or in part

caused, by excessive smoking.
The lymphatic glands are enlarged, especially in the groins, above the

inner condyles, and at the back of the neck. The fever of constitutional

syphilis is often entirely absent, or it is represented by no more than a slight
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malaise or indisposition preceding or during the outbreak on the skin
; and

in a small number of cases there is very distinct intermittent or remittent

pyrexia, the temperature highest in the evening ;
and it may last for some

weeks. The hair may come off in considerable quantities from the scalp,

as well as the surface of the body and limbs
;
but it is not common for com-

plete baldness to occur. The nails are sometimes affected in their nutrition

also. The periostitis of secondary syphilis is slight ; pains and tenderness

are felt in the tibioe, skull-bones, or clavicles, but they are of short duration,

and nodes do not generally form as in the tertiary stage. Transitory swell-

ing of the joints also takes place.

The most common affection of the eye is iritis ; it usually affects one eye
before the other; the symptoms are photophobia and pain, with ciliary

congestion, irregular pupil, obscured iris, and, in severer cases, nodules of

rust-colored lymph and blocking of the pupil. Iritis occurs from three to

six months after contagion ;
at a later period still, but within the limit of

secondary symptoms, there may be diffuse retinitis or choroiditis.

Tertiary or Late Symptoms.—These appear first from one to two

years after contagion, and may continue to break out for ten or fifteen years

or more. Nevertheless, there is no hard and fast line to be drawn between

the end of the secondary period and the beginning of the tertiary stage ;

the symptoms proper 'to each may occur within the time-limits of the other.

On the other hand, some authors (Hutchinson, Fagge) speak of intermediate

symptoms, which, though partaking of some of the characteristics of the

third stage, occur at a comparatively short interval (about twelve months)
after contagion. Mr. Hutchinson mentions scaly or peeling patches on the

palms of the hands {^psoriasis palmaris) ; enlargement of the testis with

perhaps nodular deposit in the epididymis \
choroiditis and retinitis

;
nervous

symptoms, some of which are due to disease of the cerebral arteries; and

transitory visceral changes, not due to gumma—for instance, enlargement or

tenderness of the liver and spleen, with failure in the blood-making process,

slight and temporary albuminuria, and symptoms of impending lung mischief.

The tertiary stage itself is characterized by certain late eruptions on the

skin, by periostitis and nodes on the bones, and by growths in the sub-

cutaneous tissue, muscles, meninges of the brain, spinal cord, and viscera,

especially the liver, spleen, and testis.

Late Syphilides.
—The special features of these have been already mentioned

(p. 121). As in the early rashes, there may be considerable variety, and the

rash may consist of maculae or scaly patches, but the most characteristic is a

dusky red, infiltrated patch, forming a circle or broad band curved in a half

circle or horseshoe; part of the surface is covered with a brown or greenish

scab, beneath which are deep ulcers with sharply cut edges. The lesion

spreads in serpiginous lines by the formation of fresh infiltrations or nodules,

which in turn ulcerate, while the old ulcers heal and leave scars surrounded
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by deeply pigmented skin. Sometimes such nodules will subside, and leave

scars even without ulceration, and altogether there is a general resemblance

to lupus.* Ultimately large, irregular patches, of several inches in diameter,

may form, and they are frequent on the knee or thigh, shoulder, forearm,

face or neck. Sometimes much deeper infiltrations of the subcutaneous

tissues occur.

The growths in the viscera and other parts, which are so characteristic of

the later stages of syphilis, are known as gummata. They consist of a sub-

stance like granulation tissue, with a varying proportion of cells. In early

stages they are grayish, gelatinous, transparent ; but the cells undergo fatty

change, and caseation takes place, so that the centre becomes yellow, and

the circumference develops into fibrous tissue, which contracts like that of

a scar. Sometimes gummata break down completely, and suppuration, with

destruction of the tissue in which they are situated, takes place ; thus, caries

and necrosis not unfrequently follow nodes on the bones. In the liver,

gummata form large, more or less uniform, yellow nodules
;

or a yellow

caseous mass lies in the centre of a fibrous cicatrix, or nothing is left but

the fibrous cicatrix, with consequent depression and puckering of the organ.

In the testis, gummata also occur
;
but this organ is often completely atro-

phied by the development throughout of dense fibrous tissue, without any
local nodular growth being visible. For the clinical results of these lesions,

the reader is referred to the diseases of different organs. It will be sufficient

here to say that gummatous periostitis, or nodes, occur especially along the

anterior surface of the tibia, on the frontal and parietal bones, and the

clavicles. The patient suffers from pains which are worse at night, and there

may be found, on the affected part, flat, round prominences, from half an

inch to an inch in diameter, soft, or even fluctuating, and very tender.

This is not necessarily a sign of pus being present, as quite distinctly fluctua-

ting nodes may entirely disappear under treatment. Several disorders of the

nervous system are referable to syphilis : some, like hemiplegia, are due to

syphilitic disease of the arteries
; others, like nerve paralyses and localized

convulsions, to gummata on the surface of the brain and the roots of nerves;

others, again, are only through the history traceable to syphilis, since the

changes that underlie them are neither gummatous nor of a kind different

from what occasionally happens under other circumstances—such are loco-

motor ataxia, different forms of ophthalmoplegia, and general paralysis of

the insane. The mucous membranes are affected with deep-seated destructive

ulcerations, such as we see in the mouth, destroying the uvula and soft

* The name "syphilitic lupus" is in use, but it does not seem desirable that any syphilo-

dermata should be named directly after the skin diseases which are not syphilitic. Macular,

papular, pustular, ulcerating syphilide, are better names than syphilitic roseola, lichen, acne,

or lupus.
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palate, with adhesion of the remainder to the pharynx ;
or in the trachea,

bronchus or rectum, leading to stricture or stenosis of these passages. Lastly,

late syphilis is one of the causes of the lardaceous degeneration, even without

the existence of any suppuration.

Course and Termination.—The extent to which the disease develops

varies considerably, and is largely influenced by treatment. Thorough treat-

ment in the early stages may entirely prevent the occurrence of late symp-
toms ;

and the secondary symptoms may be avoided or rendered extremely
mild by industrious treatment when the primary lesion is first recognized.

The disease has no tendency to be fatal in the first two stages, but in late

syphilis, the gummata may act like other tumors, and bring about a fatal

result by direct interference with function, especially in the brain and

meninges. Death also results from syphilitic disease of the arteries, bron-

chial or rectal stenosis, periostitis, necrosis or pyaemia, and from lardaceous

disease of the liver, spleen and kidneys.

Contagion.—It has been already shown how the poison usually finds

access to the body, but it is important to know how long an individual

suffering from syphilis continues to be contagious, and in what ways, other

than by sores on the genitals, the poison may be conveyed. The primary
and secondary lesions are contagious, and the blood, during these periods,

contains the virus. On the other hand, it seems clear that the normal

secretions—saliva, milk, sweat and semen—do not contain the virus in such

a form that it can be inoculated into abrasions, though it will be seen that

by means of the semen the foetus may be infected most completely. The

tertiary lesions are not contagious, and probably the blood at that stage is

innocuous to other persons. An important point in the history of syphilis is

the immunity it confers upon the sufferer from fresh infection
; just as in the

acute exanthemata (scarlet fever, etc.), the disease, once acquired, protects

from a second attack. But instances are recorded in which, after a long

interval, a fresh primary sore and fresh secondaries have appeared, and

here we must suppose the protective influence has died out, as it does rarely

in the acute diseases referred to.

Diagnosis.—From a medical point of view it is the recognition of the

late syphilitic lesions that is most frequently required, and help is commonly
sought in the former history of the patient. The points likely to be remem-

bered are the occurrence of a definite sore other than mere gonorrhoea, the

rash, the sore throat and the falling of the hair. Whether the sore was of

the hard or soft variety may be unknown to the patient. But since, as we

have seen, the poison of syphilis may lie in a soft chancre, the admission

that a sore has been experienced, though not proving syphilis, still leaves it

possible. The patient may be able to give consistent accounts of the rash,

or of the ulcerated sore throat. In married women much reliance is often

placed upon the previous occurrence of miscarriages, but it must not be
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forgotten how frequent are miscarriages under quite different circumstances,

and how one miscarriage, from whatever cause, is liable to be followed by
others.

Search should be made for scars of the original sores on the penis in men,
for scars of tertiary lesions on the skin and in the throat, for nodes on the

tibise and skull, for hardness or atrophy of the testes, and for evidences of

lardaceous disease, in the size of the liver and spleen, and in the existence

of albuminuria.

Treatment.—Mercury is the drug which by universal consent is allowed

to have the most powerful influence in the treatment of syphilis. If given

with sufficient persistence from the first, it rapidly diminishes the induration

of the primary chancre, and it staves off, or considerably modifies, the

secondary lesions. Similarly, it lessens the severity and frequency of the

outbreaks of tertiary symptoms, if it is continued for some time after the

cessation of the secondary lesions. The most desirable method is to give

the drug in such doses that it may be continued day after day, and week after

week, without inconvenience to the patient. That is, in short, that it must

not be allowed to cause salivation. It may be given in many forms, but,

for the above reasons, the milder are preferable. The more usual are the

perchloride in doses of
y^g-

to -^ grain (60 to 80 minims of the liquor), three

or four times a day, and hydrarg. cum. cret. (gray powder) in doses of i

or 2 grains, with the same frequency.

Mr. Hutchinson prefers i grain of gray powder, with a grain of Dover's

powder, if necessary ;
to be given every six, four, three or two hours. The

drug may also be administered by the skin. A small quantity (half a drachm)
of unguentum hydrargyri is rubbed into the thin skin of the axillcC and

groins daily, each axilla and each groin being successively used for this pur-

pose. Or the calomel vapor bath ox calomel fumigation may be employed.

For this purpose the patient sits on a chair, wrapped round with blankets,

leaving the head exposed, and 15 grains of calomel are volatilized, by a

water bath and spirit lamp placed under the chair. The proceeding lasts

fifteen or twenty minutes. Recently, the intra-muscular injection of the

perchloride has been recommended by Mr. Astley Bloxam. He dissolves

Yi grain in 20 minims of water, and injects it into the gluteus maxiraus once

a week, which, he says, is sufficiently frequent.

During the use of mercury the patient should abstain from smoking and

from stimulants, and lead in every way as healthy a life as possible.

The mercurial treatment, whichever form be chosen, should be always, if

possible, continued in the primary or secondary stages, and it is frequently

of value in tertiary lesions; but here another drug takes the most important

position, namely, iodide of potassium. Under its use the most serious and

alarming nervous symptoms, due to syphilitic lesions, rapidly subside,

ulcerating skin lesions quickly heal, and syphilitic bone pains and nodes
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disappear. It may need to be given in very full doses—5 or 7 grains three

times a day are often sufficient, but in serious cases it may require to be

pushed to Yz drachm or drachm doses three times daily; or, in a still worse

case, it may be used as recommended by an American physician
—that is,

20 grains are given in a little milk every two hours through the whole day
and night. The advantage of this, no doubt, lies in the thorough saturation

of the system, as the salt passes away rapidly by the kidneys, and with a

long night interval, the amount in the body may fall very low. If iodide,

in any dose, causes coryza, it should be taken in a dilute form—half a

tumblerful of water
;

arsenic may be added if it causes eruptions (^see

Medicinal Eruptions). General tonics, good food and sea air are desirable

if it causes much depression, or the iodide of sodium may be given instead,

in corresponding doses. If these fail, recourse may be had to mercury,
either alone or with a tolerable dose of potassium iodide. The destruction

of the primary sore is probably useless to prevent infection. To spft sores

iodoform is a good application, or healthy action may be set up by the use

of the acid nitrate of mercury. Iodoform is also of value as ointment or

powder to ulcerating skin lesions, and by means of insufflation to ulcerating

tonsils.

Congenital Syphilis.

Children born of parents suffering from syphilis in the first or second stages

may themselves be infected with the disease. As a rule, this transmission

does not take place in the tertiary stage. The disease may be taken from

the father alone, the mother being healthy (sperm-inheritance, or paternal

conception inheritance) ;
or from the mother alone, the father being healthy

(germ-inheritance, or maternal conception inheritance) ;
or from both father

and mother; or, lastly, the mother may acquire syphilis after conception,
and convey it to the foetus /// utero through the placental blood (pregnancy

inheritance). According to Mr. Hutchinson, the symptoms of the child's

disease are the same, whether the disease has been acquired in one or other

of these ways ;
whether the disease of the parent was in the primary or

secondary stage ;
and the symptoms are not necessarily more severe when

they are derived from both parents than when they come from one alone.

Further, Mr. Hutchinson denies the universality of the law by which the

children born at the earliest period of the parent's disease are more severely

affected than those born afterward. As a fact, the transmission is irregular
—

one child may be badly affected, another not at all. Experience of congeni-
tal syphilis has, however, brought out a law to which there seems to be no

exception
—

namely, that if a child inherits syphilis from its father, the

mother being originally healthy, the syphilitic infant may infect a wet nurse

—e. g., causing a chancre on the nipple, but will not infect its own mother;

thereby showing that the mother is in some way protected against infection^
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though she may manifest no lesions whatever, of a primary or secondary

kind. This is called Cones' lata.

Death of the Foetus.—One effect of syphilis in the parent is the early

death of the fcetus, with resulting miscarriage or premature birth—so frequent

that the fact of miscarriages having occurred in the history of a married

woman may be important evidence as to syphilis in herself or her husband.

It is not so easy to say the exact cause of the fcetal death—whether from the

immediate effects of the syphilitic virus or from some disease of the placenta.

Hard yellow masses have been found in this structure, and some peculiar

changes in the villi; but their significance is as yet uncertain. On the other

hand, the fcetus not unfrequently presents lesions of the bones, viscera, and

skin, which show that it may be profoundly diseased. In the bones a change

takes place at the line of junction of the epiphyseal cartilages and the shaft,

allied to that of rickets, and described as osteo-chondritis. The cartilage

may be separated from the bone by soft granulation-tissue or pus.

Early Symptoms.—Such a change is sometimes present in children

born alive, the principal epiphyses being separated from their bones, and the

limbs consequently lying useless, so as to give the appearance of paralysis.

Occasionally, also, the child is born with a bullous eruption on the skin

{Pemphigus neonaforiini), or the rash comes out very soon after birth. But

in by far the majority of cases the child is born not only alive, but healthy,

fat and plump, and remains so for three or four weeks after birth. Then it

acquires a nasal catarrh, causing the symptoms commonly known as snuffles,

with a discharge—at first thin and serous, afterward thicker, purulent, and

drying up into crusts, which obstruct the nostrils, so that sucking is difficult.

At the same time a rash appears, most commonly on the buttocks and

adjacent parts of the thigh, back and abdomen. It consists most often of

circular patches, brownish-red, like the lean of ham, dry, shiny and inelastic;

the patches run together, and form larger areas of irregular shape, but mostly

w'ith a well-defined edge. It is not always easy to distinguish this from

eczema intertrigo in the situations liable to this last eruption ;
and the two

conditions probably co-exist sometimes. Less frequently the rash is papular,

pustular, or bullous. Other lesions occurring in early infancy are stomatitis,

ulcerations about the lips and angles of the mouth, and periostitis. With

all this the nutrition of the child may be little affected, but sometimes wasting

results, and the face acquires a withered, shrunken appearance, like that of

an old man. In this stage death may occur; but under treatment, or other-

wise, all the symptoms may subside, and the child may show no indications

of the taint for many years, when, often about the time of puberty, symptoms

appear which are more or less comparable with those of the third stage of the

acquired disease.

Later Symptoms.—These are—periostitis, with the formation of nodes ;

synovitis ; scaly or lupoid skin eruptions, which are not very common :
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bilateral deafness coming on with noises in the ears, but without pain or

discharge ;
and keratitis, or inflammation of the cornea. This is common

in inherited syphilis
—not so in the acquired disease ;

it causes opacity of the

cornea, which gradually increases till the cornea looks like ground glass. It

is associated with ciliary congestion, and in late stages vessels may encroach

upon the cornea, producing a " salmon patch." Its tendency is to recover.

But in addition to these fresh lesions, inherited syphilis may be recognized

by some permanent deformities, the result, mostly, of those changes which

took place in infancy. Such persons present a broad forehead, with unusual

prominence of the two halves of the frontal bone
;
the bridge of the nose is

broad and sunken ;
around the mouth are numerous linear cicatrices radiat-

ing from the orifice as a centre
;
and the permanent teeth, as was first pointed

out by Mr. Hutchinson, show features from which alone an absolute diagnosis

of the condition may be made. It is only the upper central incisors that can

be relied upon for this purpose, though other teeth may be similarlyaffected ;

they are short, narrower at the edge than near the gum, and the edge presents

a concave notch. This notch is at first, soon after the eruption of the tooth,

filled by a notched edge of exposed dentine, which soon breaks away. This

change in the teeth must be distinguished from the simple transverse marking,

which may result from the excessive use of mercury in infancy. They are

both ultimately due to stomatitis interfering with the proper development of

the tooth-sacs.

Treatment.—Mercury acts with remarkable rapidity in infantile syphilis.

A grain of gray powder three times a day, or liq. hyd. perchlbr. 20 or 30

minims, will quickly cure the rash, snuffles, or other symptoms, and improve

the nutrition of the child, if it is defective. If these cause purging, unguen-

tum hydrargyri (10 grains) may be rubbed into the palms and soles night and

morning. Iodide of potassium is of less value, but may be given in doses of

2 or 3 grains three times daily. To mucous patches, or ulcerated skin

diseases, calomel powder or mercurial ointments may be directly applied.

TUBERCULOSIS.

All recent work tends inevitably to the conclusion that tuberculosis must

be regarded as one of the specific infectious diseases. A tubercle in its most

typical form is a small firm nodule, which consists of one or more foa, having

the following structure : Externally lymphoid cells, within these epithelioid

cells, and in the centre 2, giant cell, with several nuclei. Sometimes there is

a delicate reticulum or stroma, and invariably the bacilli characteristic of

tubercle are present in one or other part, especially in the neighborhood of

the giant cell. Sometimes the giant cells are absent, sometimes also the

epithelioid cells, so that the tubercle may consist only of lymphoid cells.

This typical form is shown by the structure known as gray or miliary

9
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tubercles, which have a pearly gray or sometimes yellowish-gray color,

measure from one to two millimetres in diameter, and are well seen in the

lungs, liver, and kidneys.

No vessel penetrates within the tubercle, and this has an important influ-

ence on its future
;
for as the tubercle enlarges by aggregation of fresh foci,

it tends to break down in the centre from deficient nutritive supply. This

is one way in which tubercle terminates—namely, by caseation. It becomes

opaque yellow and cheesy in the centre, and the caseous matter, examined

under the microscope, shows shrunken leucocytes, fat granules, and debris.

The caseous centre enlarges, while at its periphery the tubercle may be invad-

ing more and more of the organ in which it is situated, the new tubercle

becoming cheesy in its turn. If this is a solid organ, large spherical caseous

masses (cheesy tubercles) form, as may be s^en in the brain, and to a less

extent in the spleen. If the tubercle formed originally on a surface communi-

cating with a duct, the centre of the cheesy tubercle may break down, and

be discharged, so as to leave a kind of ulcer, which enlarges by a continuance

of the same process; this maybe seen in the lung, the intestine, and the

pelvis of the kidney.

Another way in which tubercle terminates is by ^. fibroid change ; chronic

inflammation and induration of the surrounding tissue takes place, and

the tubercle itself shrinks into a fibrous nodule. This is more common
on the surface of the pleura and peritoneum, but also takes place in

the lungs.

Tubercle Bacilli.—These are minute rods, straight, or very slightly

curved, measuring .003 mm. in length
—that is, about half as much as the

diameter of a red blood-corpuscle
—and their breadth is about one-sixth of

their length. They have rounded extremities, and present two or more

bright spots, often one at each end, which have been regarded as spores ;

but this point has still to be investigated. Like other microorganisms they

can be stained by special reagents, and a method of detecting them by this

means in the sputa is described hereafter {^see Diagnosis of Phthisis).

Experiment has clearly shown that the introduction of tubercle-bacilli into

the tissues will produce tubercles : and this must be by some special irritant

properties of the bacillus. In relation to the occurrence of tuberculous

disease in man, we have before us the question, How is it usually introduced

into the system, so as to produce the numerous tubercular lesions of the

bones, joints, lungs, peritoneum, and other organs? If this cannot in every

case be answered, it is in many instances sufficiently obvious. The bacillus

may enter from without through the mucous passages, of which the respiratory

gives us the preponderating number of instances
; thus, tuberculosis of the

lungs follows the lodgment of the bacillus in the bronchioles or lung tissue.

With comparative rarity, the bacillus may enter through a wound. In all

cases we must suppose a special predisposition on the part of the individual
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{e.g., heredity), or of the tissue first affected {e.g., depressed vitality from

inflammation), which allows the tubercle to establish itself and thrive.

When it has once gained a hold on any one part, it may remain more

or less localized, or it may, after a long time, from causes which cannot

be recognized, spread throughout the whole of the body. This is no doubt

by means of the vascular or lymphatic circulations ; and the result is the

development of miliary tubercles in a number of organs at once—e. g., the

lungs, liver, spleen, kidneys, and cerebral meninges.

What here follows is an account of the symptoms which usually accom-

pany this generalization of tubercle. The symptoms of its local deposition

in the various organs are described in other chapters. {See Tubercular

Meningitis, Phthisis, Tubercular Peritonitis, Tubercle of the Kidney, etc.,

etc.)
General or Miliary Tuberculosis.

By general or miliary tuberculosis is meant the growth of tubercles simul-

taneously in several organs of the body : and those that are commonly so

affected are the lungs, pleurae, the liver, spleen, kidneys, and membranes of

the brain
;
while less often the choroid of the eye, the heart, thyroid body,

marrow of bones, and peritoneum are involved. But the organs in the first

group are not all diseased in every case ;
sometimes one, sometimes another

being spared ;
in any case, the only organs which give rise to definite local

symptoms are the lungs and the meninges of the brain
;
the other symptoms

are of a general kind, and such as are produced by other infectious processes.

When cerebral symptoms are present early in the case, they generally mask

almost entirely the pulmonary condition, and the case is regarded as one of

tubercular meningitis. This disease will be separately described, and it will

be noted that after death in such cases a tuberculosis of the lungs and other

organs may be found without any clinical warning that they are implicated.

If a case of tuberculosis is fatal without any cerebral symptoms and without

tubercle of the meninges, then the tubercles will certainly be found in the

lungs, and of these cases in some the symptoms are obviously pulmonary,

while in others they are more general. Thus cases of miliary tuberculosis

may be divided into three groups: (i) Those with predominant cerebral

symptoms (tubercular meningitis) ; (2) those with predominant pulmonary

symptoms (pulmonary tuberculosis) ; (3) those with general symptoms of

infectious disease, in which also the lungs are generally involved, and which

may also present even some cerebral symptoms. It is of the last two forms,

in which pulmonary tuberculosis is a part of general tuberculosis, that the

present section will treat.

iEtiology.
—A general infection with tubercle occurs as a complication

of local tubercular diseases in various parts of the body : for instance, phthisis,

tubercular disease of bones, of lymphatic glands, or of the genito-urinary

organs. Often there is no obvious preceding illness, and the patient may be
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in the enjoyment of good health when the symptoms first occur
;
but some-

times, in such cases, caseous bronchial glands or old suppurating foci are

found after death. It has still to be explained what determines the sudden

diffusion of the tubercle bacillus from the seat of the primary disease to every

part of the body. Tuberculosis of the thoracic duct has been recorded, and

the invasion of the pulmonary veins by caseous glands ;
but these occur-

rences do not seem to account for most cases. Occasionally the disease

occurs after measles, typhoid fever, or whooping-cough.

Anatomy.—It is in miliary tuberculosis that one finds the most typical

examples of tubercle. Through the lungs the tubercles are, as a rule, uni-

formly scattered more or less thickly ; occasionally only they may show a

greater preference for the apices. Every form of tubercle may be seen—the

gray, hard granulations, or the larger caseating tubercle, and sometimes these

may be breaking down in the centre, forming minute cavities. Definite

patches of pneumonic consolidation occur, but are not common. Some
inflammation of the bronchi, especially the smallest, is always present.

Tubercles are sometimes found on the pleura, and pleurisy is often the

result. In cases grafted on a former phthisis, consolidation and cavities will

also be present. In the other organs mentioned tubercles are also found, of

different ages in different cases. It will not be necessary to describe them here.

Symptoms.—These are at first, and often throughout, very obscure.

The patient complains of weakness, inability to do his work, loss of flesh,

anorexia, with nausea or sickness, and headache. The bowels may be con-

stipated or occasionally loose for a few days. Pyrexia is present, of a some-

what irregular type, generally high in the evening and much lower in the

morning; thus the evening temperature may range from 100° to 103°, the

morning temperature from 98° to 100°. Sometimes the urine contains a

trace of albumin. Physical examination in other parts may reveal nothing,

and such cases are often for a time thought to be enteric fever, though the

absence of spots, or distention of the abdomen, or characteristic diarrhoea,

makes such a diagnosis uncertain. If, after a time, some rhonchi or rales

should be heard in the chest, the resemblance to typhoid fever is none the

less, but there is often more pallor and lividity of the face, and more rapidity

of breathing in proportion to the pulse and the physical signs of the chest

than is common in enteric fever. The patient gets more emaciated, the

pulse is rapid and feeble, the tongue dry, food is taken badly, and prostra-

tion becomes marked. Pulmonary symptoms may then become more promi-

nent, such as cough, some scanty mucous expectoration, and on auscultation

more or less extensively diffused rales, or some cerebral symptoms may mani-

fest themselves, such as strabismus, unilateral ptosis, weakness of one leg,

twitching in one or other limb, or general convulsions. The prostration

increases, there may be coma, and death is the result. The duration is from

four to ten or twelve weeks.
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In other cases the pulmonary symptoms are, from the first, more marked.

Here also the loss of strength and emaciation are pronounced, but quite early

there occur cough, dyspnoea, scanty mucous expectoration, tinged, it may
be, with blood, and sometimes pain in the side. The physical signs are at

first suggestive of bronchitis. Resonance is but little affected, there may
be a slight impairment at one apex, or, on the other hand, some increase of

resonance over the whole chest. With the stethoscope one hears sibilant

and sonorous rhonchi, fine and small rales, of which many are consonating.

Only occasionally one gets scattered patches of high-pitched breathing, or

obscure dullness. If the condition is secondary to an old phthisis the signs

of this will of course be observed at the same time. When these conditions

are well-marked the patient presents a high degree of cyanosis
—the face,

lips, nose, ears, and cheeks being livid, and the fingers shrunken and blue.

The temperature has the characteristics already noted. Sometimes the tyj>us

inversus is present, the morning temperature being high and the evening low.

Fig. 9.

5^wee:k 6'-WEEK T'-WEEK 8'-^WEEK

Chart of a Case of General Tuberculosis, fatal at the beginning of the Tenth Week.

Death at length takes place, after from three to eight or ten weeks, with

increasing dyspnoea, lividity, prostration, or drowsiness. The ophthalmo-

scope should not be forgotten, as choroidal tubercles may be seen in some

cases, and optic neuritis where the meninges are sufficiently implicated.

Diagnosis.—The insidious beginning, and the comparatively rapid pros-

tration with a febrile illness, easily lead one to confound this disease with

enteric fever, and the symptoms of bronchitis, as long as they are moderate,

rather increase the difficulty. The points in favor of enteric fever would be

rose spots, typical diarrhoea, and distended abdomen
;
those in favor of

miliary tuberculosis are rapid emaciation from the first, the mixed pallor

and cyanosis of the face, as contrasted with the pink flush and white face of

enteric fever, and the rapidity of breathing out of proportion to the other

signs of illness. The occurrence of any cerebral symptom should at once

give the clue to the nature of the disease, and in any doubtful case the

fundus of the eye should be examined for tubercles. These, however, are
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present in only a minority of cases, and optic neuritis is less likely to give

assistance, since it is not generally seen before the onset of the cerebral

symptoms themselves, and, moreover, occasionally occurs in enteric fever.

The pronounced pulmonary cases are more likely to be confounded with

bronchitis or broncho-pneumonia. The high fever and the rapid emaciation,

combined with bronchitic signs and marked cyanosis, should help to distin-

guish acute tuberculosis. Cases of broncho-pneumonia present greater

difficulties ; the physical signs, the remittent pyrexia, and some cyanosis are

common to both. Generally, the shorter duration, or the presence of rather

decided areas of consolidation, will point to broncho-pneumonia. But a

broncho-pneumonia may last long enough to be mistaken for tuberculosis.

When a child has lung complications after whooping-cough it is often very

diffictflt to distinguish between broncho-pneumonia and tuberculosis
;
in this

case it is more common to diagnose the former disease, or to overlook the

fact that the latter may be there. It may be suspected if the symptoms are

prolonged for several weeks with increasing cyanosis and wasting.

It is stated that bacilli may be found in the blood (Weichselbaum).

Prognosis.—Though it is believed by some that miliary tuberculosis may
recover, the cases must be rare, and the tendency would be, in the absence

of unequivocal evidence of tubercle (bacilli in blood or sputum), to believe

that the case had been enteric fever or broncho-pneumonia.

Treatment.—This must be almost purely symptomatic and supporting.

Abundant fluid nourishment and small doses of stimulants should be given ;

opiates may be administered to relieve pain or distressing cough ;
and

ammonia as an expectorant.

PYEMIA.
This is a disease characterized by febrile reaction of an intermittent type,

with the formation of abscesses in various parts or organs, all of which are

secondary, in the great majority of cases, to the previous existence of an

open wound, accidental or operative, or .of a collection of pus in some one

part of the body. Hence it is usually considered a surgical disease, and was

in former times the scourge of the surgical wards of a hospital, until the

almost universal use of antiseptic methods in the treatment of wounds. But

it has a medical interest as well, since it is essentially a general disease ;
it

may arise from lesions which come frequently under the notice of the physi-

cian, such as ulcerations of the mucous surfaces; and it occurs exceptionally

without any preceding lesion, so far as can be ascertained by the most care-

ful examination, whether during life or after death. Such cases are called

idiopathic pycemia.

With this exception, the association of the disease with the primary lesion

is quite obvious in all cases
;
and the name pyaemia (pus in the blood) arose

from the idea that the pus was actually transferred from the original lesion
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to the seat of the secondary abscesses, along veins in which no protective

coagulum had been formed. Phlebitis, or inflammation of the wall of the

vein, was also supposed to be intimately connected with the process. But

neither of these views is actually correct. Modern researches favor the

opinion that the disease is due to a double process
—

(i) the absorption of a

poison, and (2) the impaction of numerous emboli in different parts of the

body. The poison may possibly be derived from microorganisms. The

emboli are fragments of thrombus, pus, or debris, which contain micro-

organisms, and which, being arrested in the minute vessels of a part, not

only cause infarctioti, in the same way as other non-septic emboli {^see

Embolism), but also set up inflammation and
suppuration.

This is com-

mon in the bases of the lungs, where the wedge-shaped or conical areas of

lobular pneumonia and suppuration are the most characteristic feature of

pyaemia. If the embolic particles pass through the capillaries of the lungs

they may become impacted and cause abscesses in other parts of the body,

such as the liver, spleen, kidneys, joints, or subcutaneous tissues. Micro-

organisms are found in the secondary lesions, both in the capillaries and in

the tissues; and they are seen, but not constantly, in the blood. The kind

that has been most often observed is known as streptococcus pyogenes. That

the exciting cause of pyaemia is derived from without, and is of the nature

of a micro5rganism, derives additional support from the fact that antiseptic

methods, during the last twenty years, have almost entirely driven pyaemia

from surgical wards
;
and that other cases, in which pyaemia occurs, are

chiefly those in which lesions are so situated as to be little amenable to anti-

septic treatment, or are of a kind which, as a matter of practice, have not

yet come fully within its scope
—for instance, ulcerations of the intestine,

otitis media, and puerperal conditions of the uterus.

The secondary abscesses may occur in nearly every part of the body, but

particular organs are associated together in ways that are partly but not

altogether explained by the course of the blood-stream, (i) In the more

common acute fatal pycemia, the abscesses are nearly always found in the

lung, and perhaps there alone. They are often associated with acute

pleurisy, which may be serous or purulent ;
this is mostly referable to the

proximity of the abscesses to the pleural membrane. Pericarditis and perito-

nitis also occur. (2) In chronic cases of pyaemia the viscera are mostly

spared, abscesses form in the subcutaneous tissues, and the joints inflame or

suppurate. This is not uncommon in puerperal cases. (3) Another kind of

case begins with acute necrosis of a bone
;
and the secondary abscesses form

especially in the heart-muscle and in the kidneys. (4) Portal pyaemia is

spoken of, the primary lesions being mostly ulceration of the intestine, and

the secondary abscesses forming in the liver, with or without a suppurative

pylephlebitis. (5) In suppurative kidneys secondary to stricture and cystitis,

the infection is conveyed by the ureter; and though it is a local infection it
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is scarcely a pycemia, in the same sense as the other forms. (6) Gonorrhoeal

synovitis and scarlatinal rheumatism are by many thought to be due to the

conveyance of organisms to the joints, but they present many differences

from the typical cases. (7) Lastly, may be mentioned malignant endo-

carditis, which was called by Dr. Wilks arterial pyczmia : and in which

microorganisms and debris of thrombus are conveyed in the blood-stream to

distant organs,' and may produce suppurating infarcts, especially in the brain,

kidneys, and spleen. This much more closely resembles ordinary pyaemia ;

indeed, it may have typical pyemic symptoms, and form part of pyaemia

itself.

.Etiology.
—

Apart from accidental and operative wounds, the lesions

which lay the body open to pysemic infection are typhoid or dysenteric

ulceration of the intestine, fistula, gonorrhoea, otitis media, and post-partum

exposure of the uterine surface. Intemperance, such general conditions as

Bright' s disease, and acute fevers are believed to predispose to the occurrence

of pysemia. The'exciting cause must be the entrance of the specific organism,

which was no doubt more likely in crowded and ill-ventilated wards, until

the adoption of the antiseptic system. The occurrence of idiopathic cases

still remains without satisfactory explanation, though it is paralleled by other

cases of infective disease, such as malignant endocarditis, and cerebro-spinal

fever, where the mode of entry of the organisms is not apparent.

Symptoms.—The disease often begins suddenly with a prolonged rigor,

followed by profuse sweating and collapse, the temperature rises, and fever

continues, to be interrupted by fresh rigors daily, or two or three in the day,

or without any regularity. There are anorexia, thirst, and dry tongue;

anxiety, prostration, rapid breathing, and loss of flesh. The face is usually

sallow, or even distinctly jaundiced ;
and the urine may contain some bile-

pigment. Sickness is not infrequent, and diarrhoea may be present. The

rigors may cease after five or six days ;
but fever of an intermittent or remit-

tent type continues
; occasionally there are transient erythematous patches

in various parts of the body. As already stated, the local lesions vary, and

the symptoms will differ accordingly. When the lungs
—as is common—

are the seat of secondary abscesses, the breathing is rapid, with supplemen-

tary breathing in front, deficient entry of air at the bases, with perhaps sharp

crackling rales
;
or there are dullness, tubular breathing, and other signs of

fluid or consolidation. Pericarditis or peritonitis will be shown by its char-

acteristic symptoms. The duration of these cases is often quite short—from

six to ten days ;
a typhoid condition ensues, with prostration, stupor, deli-

rium, dry brown tongue, quick feeble pulse, and death.

In the chronic cases, where the viscera are spared, and the abscesses form

in the joints, the latter become swollen, tender, and hot; tender points

appear on the surface of the limbs or body, and beneath them abscesses

rapidly form, with thin, unhealthy pus, and imperfectly developed limiting

LJ
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walls. Fresh abscesses occur from time to time for several weeks or months,

and the patient may ultimately recover, sometimes with ankylosis of joints ;

or death may take place from exhaustion. The symptoms in other cases may
be modified by the special localization of the secondary lesions. In pysemia,

secondary to otitis, the lungs are implicated, or there may be pleurisy or

empyema with the lung tissue nearly free. If meningitis occurs the cerebral

symptoms will largely mask the others.

Morbid Anatomy.—In acute cases of pyaemia, in addition to the pul-

monary abscesses, and the inflammations of the serous membranes, there are

found dark fluid blood, soft organs, and ecchymoses under the serous mem-

branes.

Diagnosis.—The occurrence of rigors and profuse sweatings in the

course of the treatment of a wound, followed by collapse, and a typhoid

condition, while the wound takes on an unhealthy appearance, is character-

istic of pyaemia. Where the same symptoms occur without any external

wound the same diagnosis may be obvious, and search will have to be made

after the primary lesion, such as otitis with discharge from the ear, disease

of the nose, intestinal ulceration, etc., or abdominal suppuration. Some-

times the rigors take place with such regularity as to resemble ague : the

resistance to the influence of quinine, and other points in the history, will

generally serve to distinguish the cases. Ulcerative endocarditis may be

generally distinguished by the presence of a murmur ;
but pulmonary endo-

carditis may be actually caused by pyaemia secondary to suppuration, as in

a case of gonorrhoea with prostatic phlebitis, that occurred at Guy's Hos-

pital some years ago.

In the late stages, pyjemia may closely resemble enteric fever, especially

if there is no discoverable lesion to suggest it: a history of rigors would,

however, be opposed to enteric. Lastly, joint pains within a few weeks of

confinement or miscarriage should always excite a suspicion of pysemia ;
in

this disease the inflammation persists in each joint as it is involved ; whereas,

in rheumatism, the pains fly from joint to joint, and return again in those

first affected.

Treatment.—This is almost hopeless in the visceral forms; but less un-

promising in those with synovitis and cutaneous abscesses. In all cases nour-

ishment and stimulants must be given freely, and quinine (5 grains), or

sodium sulpho-carbolate (10 grains), every four hours. If the primary lesion

can be reached, it should be dealt with surgically, so as to get free drainage

and antisepsis ;
and secondary abscesses should be opened where accessible.

Septicaemia.

This word has been very widely and variously employed of late years. It

is generally allowed to mean a condition of blood-poisoning arising by

absorption from decomposing wounds or other foci, without the formation
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of secondary abscesses. The blood-poisoning of pyaemia, apart from the

embolisms which cause abscesses, may be called septicaemia. Thus, it is

not so much a definite disease as a condition liable to arise under very

different circumstances. Its symptoms differ in intensity, presumably in

proportion to the amount of poison absorbed, and consist mainly of fever,

with high temperature, prostration, quick feeble pulse, dry tongue, delirium,

stupor, and all the usual accompaniments of the typhoid state. The treat-

ment is similar to that of pyaemia.

HYDROPHOBIA.
This is an infectious disease, which is invariably caught from animals

suffering from an allied disorder named rabies. This occurs in the wolf,

fox, cat, cow, and horse, but much more frequently in dogs ;
and it is the

bite of a dog, which, as a rule, by means of the saliva, introduces the poison

into the human blood. Rabies in animals has been described as occurring

in two forms, but they are not essentially different. In the first, or " furious

rabies," the dog is at first low-spirited, timorous, unwilling to move; he

then becomes suspicious, irritable, with a strong tendency to bite, and often

with a peculiar howl. He refuses his ordinary food, and will eat straw,

earth, hair, clothes, bits of wood, etc. Paralysis supervenes, the lower jaw

drooping, the limbs failing, so that the animal can no longer stand, and

finally death takes place. In the f'dumb rabies" there is no maniacal

stage ;
the paralytic symptoms appear early, and are soon fatal. In neither

case is there the fear of water which gives the name to the human complaint.

Symptoms of Hydrophobia.—It appears that in only about half the

cases of bite by mad dogs does hydrophobia afterwards develop. This is

more likely to be the case if the bite is on an exposed part, such as the. face

or hand. A portion of clothes driven in by the tooth may protect from

infection. If an abraded surface, or even perhaps a mucous membrane, is

licked by a mad dog, infection may occur. The disease is more frequent in

men than in women, from their more frequent association with dogs \
it may

occur at all ages. After the inoculation there is a period of incubation

which is of remarkable length : in the majority of cases it is from two to

nine weeks, and in some cases it is several months. During this time there

may be absolutely no symptom. The first definite sign is often an uneasy

sensation or pain in the scar of the wound. This pain may be very severe,

and the scar may be slightly reddened or tender. But these indications may
be entirely absent, and then the first sign is a feeling of malaise or depression,

restlessness, sleeplessness, irritability, failing appetite, with a sense of chok-

ing or uneasy feeling about the throat. Then appear the spasms, which are

so characteristic of the disease : they are excited by the attempt to drink, by

the sight of water or the vessel containing it, or by the suggestion of those
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around that some fluid should be taken. Later on they are induced by
almost any external impression

—a breath of air, a flash of light, or a loud

noise. The spasms involve the muscles of deglutition, but the most obvious

are those affecting the muscles of respiration
—a sudden deep inspiration,

like a sob or sigh, is made, the shoulders are raised, the chest expanded, the

sterno-mastoids or platysmas contracted. If water is forced upon the patient,

more voluntary eff'orts to reject it are made by the patient, and an aspect of

fright or terror is assumed. After a time the convulsions extend to other

muscles of the body, presenting a tetanoid character. The difficulty of

deglutition is shown in another way, for the saliva is not swallowed, but is

constantly being collected in white frothy pellets, and is expectorated in all

directions, or in the faces of those around. With the increasing severity of

these spasms, the patient becomes excitable, talkative, delirious, or wildly

maniacal, with delusions and hallucinations. The temperature is raised, the

face is flushed, all attempts to give food may be futile—at most, a small

quantity of milk or other nutriment may be gulped down in a moment of

greater control. Emaciation may be remarkably rapid in the small time the

disease lasts, and exhaustion necessarily follows. Not un frequently, toward

the end, the spasms cease entirely, and the patient may even take good

quantities of food
;
but even if this is so, it does not avail to prevent the fatal

end, which may be preceded by paralysis or coma.

The duration of the disease is from two to four days ; ten days seems to

be the longest period known. Death is almost invariable.

Anatomy.—Dr. Gowers has found microscopic changes in the nervous

system, especially in the cortex of the brain, in the spinal cord, and most

abundantly in the medulla oblongata. They consist of dilatation of vessels,

collections of small cells round the vessels and in the tissues, clots in the

vessels, and small hemorrhages. Such changes, however, are not constant.

Leucocytal infiltration has been also seen in the salivary glands and in the

kidneys.

Diagnosis.—This is not generally difficult, especially if the fact of

infection is well authenticated. There is but little real resemblance to

tetanus, in which the permanent rigidity of muscle and the absence of

mental disturbance are distinctive. Hysteroid conditions may simulate

hydrophobia, and may occur where the mind has been much directed to

the possibility of hydrophobia coming on. Globus hystericus may be

regarded by the patient as a "spasm of the throat."

Treatment.—When the disease is once developed little can be done.

No remedy is known with certainty to have any influence upon it. Cases

are reported to have been cured by curare
;

if it is used a quarter or

half a grain should be injected every quarter of an hour till paralysis occurs,

and repeated as the effect passes off. But, as already stated, the cessation

of spasm is not the cure of the disease. The prevention of the disease
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should be aimed at. A ligature should be at once placed above the bitten

part (if it is a limb) and the wound may be sucked, so long as the mucous

membrane is unbroken, and the mouth is frequently rinsed after ejecting the

blood. The wound should then, as soon as possible, be cauterized with

nitric acid, or nitrate of silver, or it should be excised.

In 1885 M. Pasteur first communicated to the Paris Academic des Sci-

ences a method for preventing hydrophobia by inoculation of the virus of

dog's rabies, modified by transmission through rabbits, and by subsequent

exposure to air. A rabbit is trephined, and inoculated under the dura

mater from the spinal cord of a rabid dog ;
the rabbit becomes rabid after

fifteen days' incubation. A second rabbit is inoculated from the first, a

third from the second, and so on until the period of incubation, which

grows shorter with successive inoculations, is reduced to the minimum of

seven days. The spinal cords of these rabbits contain the virus in every

part ;
but if a fragment be separated, and suspended in dry air, the viru-

lence gradually diminishes, and disappears in a period of time, which varies

with the size of the fragment and the temperature of the air. For the pur-

poses of preventive inoculation a number of fragments of the virulent spinal

cord of rabbits are kept in separate bottles of dry air, the date of their

introduction being noted. A healthy dog is then injected subcutaneously

with a certain quantity of one of these cords that has been dried sufficiently

long to destroy the virus—say fifteen days ;
on the next day spinal cord

that has been dried fourteen days is injected ;
on the next day spinal cord

of thirteen days' drying; and so on, on successive days, until spinal cord is

injected that has only been dried one day. The dog is then found to be

incapable of contracting rabies. Pasteur then tried the same method on

persons that had been bitten by rabid dogs and feared hydrophobia, and this

with such apparent success that hundreds from all countries have placed them-

selves under his hands for inoculation. Modifications have been since made ;

in the intensified method, the inoculations follow one upon another with much

greater rapidity. On the whole, there appears to be no doubt that hydro-

phobia has been prevented, in a considerable number of instances, by the

treatment, the percentage of cases in which disease has developed after the

inoculation being much less than what was regarded as the average. And

though it must be allowed that the intensified method is not absolutely free

from the danger of itself conveying the disease—and one such case has

happened
—the risk is, nevertheless, very small.

GLANDERS.

Glanders, or Equinia, is a disease which affects chiefly horses, mules and

asses, though sometimes other domestic animals, and is occasionally trans-

mitted accidentally to men. Grooms, stablemen, and others in charge of

I
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horses, are most liable to contract the disease, which, in its acute forms, is a

febrile disorder, characterized by special lesions of the nasal and respiratory-

mucous membranes, by the formation of subcutaneous nodes and the impli-

cation of the lymphatic vessels and glands, and by a cutaneous eruption. It

also occurs in a chronic form. The term Farcy was given to cases in which

the subcutaneous nodules (farcy buds) with the lymphatic lesion were the

prominent features; but it is not desirable to have two names for one disease,

and glanders is now the appellation generally adopted.

The disease is mostly transmitted to man by accidental inoculation of

wounds, cuts, or abrasions, either in grooming a glandered animal, or skin-

ning one dead of the disease
;
or a horse may bite its groom, and convey

the disease by means of its saliva, or may sneeze and discharge some nasal

mucus into the eye, nose, or mouth of any one standing near. It is also

stated that it may be conveyed by eating the raw flesh of a glandered animal,

and that it has been caught in this way in menageries. It may also* be com-

municated by man to man.
,

Acute Glanders.—The disease begins with malaise, headache, lassitude,

loss of appetite, and pains in the joints and limbs. For a time there is often

a resemblance to rheumatic fever or enteric fever, or there may be pain in

the side and dyspnoea. If a wound or scratch has been infected directly, it

becomes inflamed, tense, painful, and the skin around has the appearance of

erysipelas. The sore ulcerates, and discharges a sanious fluid, and the lym-

phatics in the neighborhood may become enlarged. The more characteristic

features of the disease may not appear for a week or more after its commence-

ment, though sometimes earlier. TWq eruption consists of small red papules,

upon which vesicles appear; these soon form bullae or pustules of different

sizes, up to a half or three-quarters of an inch in diameter, hemispherical,

flat, or depressed in the centre, with serous, purulent, or blood-stained con-

tents. The base of the pustule is inflamed, and infiltrated for some distance

round. After a time, the discharge escapes, and an ulcer covered with scab

or slough remains. The nodes which form under the skin are at first hard

and painful, and generally suppurate ; they also frequently occur in the mus-

cles. The lymphatic glands are not always inflamed. The implication of

the mucous membranes is shown by a discharge from the nose, which is at

first a thin mucus, but afterwards becomes thick, viscid, purulent, fetid, and

often blood-stained. It is connected with the formation of tubercle-like

nodules on the nasal mucous membrane, which caseate, ulcerate, and may
perforate the septum nasi, or destroy the turbinate bones. Other mucous

membranes may be affected, e. g., that of the frontal sinuses, the conjunc-

tiva, the pharynx, the larynx, and the bronchial mucous membrane. In the

lung are found deposits which caseate and suppurate, as well as patches of

lobular hepatization.

The progress of the case is generally downward, with symptoms of pyaemic
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or adynamic character. The temperature is high, but may oscillate, the pulse

is quick, the tongue dry and brown. Albumin appears in the urine, low

delirium with tremors is succeeded by coma, the breathing becomes more

rapid, and death finally ensues, generally in from two to three weeks from

the commencement.

Chronic Glanders.—Here the local lesions predominate. They consist

of ulcers with thick and hard edges, or abscesses about the joints, or inflam-

matory swellings beneath the skin, or in the muscles. Or a pustular erup-

tion may occur, but develops more slowly than in the acute form. The nasal

mucous membrane may also be involved, and in some cases emaciation occurs

with severe pulmonary symptoms, such as cough, hjemoptysis, and hoarseness.

The average duration of the chronic cases is stated to be four months.

Pathology.—On post-mortem examination of acute glanders, changes

characteristic of pyaemia are often found : fluidity of the blood, and ab-

scesses of the lungs, the pyaemia being secondary to the local lesions.

The characteristic lesions of glanders are found in the mucous membranes,

the skin, and the lungs. In the nasal mucous membrane, subepithelial nod-

ules occur, from the size of millet seeds up to that of a pea, consisting of

lymphoid corpuscles, or pus corpuscles. In a later stage these have suppu-

rated, and left ulcers with yellowish bases. Around these fresh nodules of

infiltration have formed, which go through the same process. If recovery

takes place, irregular puckered scars are left. In the lungs, similar nodes

form, the centres breaking down into a caseous detritus. These are accom-

panied with patches of broncho-pneumonia, which may form abscesses.

Similar nodes form in the intestinal mucous membrane, in the skin and sub-

cutaneous tissue, and in the muscles. Bacilli, about the size of tubercle

bacilli, have been found in the nodules of glanders ; they have been artifi-

cially cultivated, and inoculations have been made in horses, rabbits, guinea-

pigs, and mice, with the result of producing lymphatic inflammation and

general infection, with formation of nodules and ulcers on the nasal septum,

and nodules in the lungs, in which again the characteristic bacilli have been

found.

Diagnosis.—In early stages the disease may be mistaken for rheumatism

or typhoid fever, later for pyaemia. In chronic cases, syphilis, scrofula, and

phthisis may be simulated.

Prognosis is very unfavorable. Only a few recoveries from acute glan-

ders are recorded ;
and only about half of the chronic cases get well.

The Treatment must be supporting and stimulating. Quinine should

be given internally ;
the nasal lesion should be treated with antiseptic injec-

tions, such as creasote, carbolic acid, iodine, or potassium permanganate

lotions. Abscesses of the skin should be opened when ready. For chronic

cases, carbolic acid, potassium iodide, and arsenic with strychnia have been

recommended.
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ANTHRAX.
This term, formerly the Latin equivalent of carbuncle, is now generally

used to designate a disease which affects various animals, and is communi-

cated from them to man. In animals it is known as splenicfever ; in man it

includes charbon of the French, and ?nalignant pustule of English writers.

Its distinguishing feature is the presence of a bacillus, which can be found in

the local lesions, the blood, viscera, and secretions. It consists of a motion-

less, short, homogeneous rod, straight or slightly curved, varying from 2-5W

to yJg^ of an inch or more in length
—that is, considerably larger than the

diameter of a blood corpuscle. The rods multiply by elongating and divid-

ing, and also produce within themselves spores, which subsequently become

free and reproduce the rods. The spores have great vitality, resisting con-

siderable changes of temperature.

Among animals this disease can be conveyed by direct inoculatian, prob-

ably the bites or stings of insects, or the bites of dogs that have eaten the

flesh of animals dying of the disease. It is also transmitted indirectly by

animals feeding in damp meadows, or on moist soils, where the specific

microorganism contained in the dejecta of previously diseased animals may
have been preserved in an active condition ; and, according to Pasteur, the

bacillus multiplying around buried carcasses may be carried to the surface by

earth worms, and distributed on the vegetation. In the human subject it

appears only as a result of infection from animals, and then not from mere

contact during life, as in the contagious fevers, but mostly from the carcass.

Thus, slaughterers, butchers, and those who have to do with the hides, may
be infected through a scratch or wound, and, rarely, it may be contracted

by eating the flesh of diseased animals. Most frequently, however, m Eng-

land it occurs among tanners and those who have to handle the skins and

hides that come from abroad, and among those who deal with wool and hair

from the same animals. Thus, wool-sorters, furriers, tanners, and others in

like occupations may contract the disease either by direct inoculation through

the broken skin, or by inhalation of dust or wool particles proceeding from

the goods. In Bradford it has been known as wool-sorters' disease. Different

varieties of the disease are commonly described. These are local or external

anthrax; malignant pustule proper; and internal anthrax, which includes a

pulmonary and a gastro-intestinal form. Either of these two may be com-

bined with the local variety.

Malignant Pustule.—Infection generally occurs through a scratch or abra-

sion on the face, neck, hands, or arms. After an incubation of a few days,

or it may be only some hours, the spot itches or burns, and a small pimple

appears, which vesicates, and the vesicle bursts and discharges a thin fluid.

The base of the vesicle then forms a brownish or black eschar, and the skin

around becomes red, swollen, and indurated, forming a prominence from one
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and a half to two inches or more in diameter. Around the central eschar

there is often a ring of small vesicles containing serum, and the skin for some

distance may be oedematous, and the nearest lymphatic glands enlarged and

tender. For three, four, or five days the patient may feel in his usual health

and continue at work
;
he then becomes feverish, with prostration, delirium,

sweating, or diarrhcea, and finally, in many cases, death occurs, preceded by

collapse.

In malignant anthrax cedema no definite pustule forms, but an cedematous

swelling, usually affecting the eyelids. It is otherwise like malignant pustule,

and is mostly soon fatal.

Internal anthrax varies in different cases. The early symptoms are gen-

erally restlessness, a sense of depression and exhaustion, vague sensations in

the limbs, and then acute fever suddenly sets in, with the usual symptoms,

and, in addition, great prostration, embarrassed respiration, and rapid col-

lapse. To these may be added the special features of the pulmonary or

intestinal forms.

In the pulmonary form, difficult and labored breathing, with a sense of

constriction, cyanosis, and great prostration, seem to be the main features,

without much cough or physical signs, other than a few rhonchi and rales.

The expectoration, if there is any, may be bloody. Delirium and coma

may precede death, or the mind may be clear to the last.

In the gastro-intestmal form there are vomiting, abdominal pain, and

diarrhoea, and the fteces often contain blood
;

sometimes dysphagia, and

bleeding from the pharynx and mouth. Fever is slight, but dyspnoea and

lividity, restlessness, and convulsions of epileptic or tetanic character precede

the invariably fatal end.

Anatomical Changes.—In all fatal cases there may be found the

changes indicative of acute septic disease : 'ecchymoses in the submucous

and subserous tissues, in the substance of the heart, or in the muscles
;
hem-

orrhage or oedema of the lungs; congestion and softening of the liver and

kidneys. The spleen is not always enlarged. When the special pulmonary

symptoms have been present, there are congestion of the mucous membrane

of the trachea and bronchi, hemorrhages into the lungs or under the pleura,

swelling of the cervical and bronchial glands, with hemorrhage into or around

them, fluid in the pleural cavities, and ecchymosis and gelatinous exudation

in the neck and mediastinum, surrounding the trachea and mediastinal

glands.

In the intestinal form the peritoneum contains serum, which is often blood-

stained
;
there is semi-gelatinous infiltration of the mesentery and retroperi-

toneal connective-tissue; congestion, and swelling of the mucous membrane

and submucous tissues of the stomach and intestines, in patches of a quarter

of an inch to one or two inches in diameter, which are pink and fleshy on

section, but on the surface discolored, or excoriated, or covered with an
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adherent layer of blood. There are also submucous and subserous hemor-

rhages; the spleen and the mesenteric and lumbar glands are enlarged.

Diagnosis.—Much depends, at first, on the knowledge of the possibility

of infection, especially in the internal forms. With a well-developed malig-

nant pustule, the central eschar and the surrounding veins and vessels on a

red infiltrated base are characteristic. Bacilli may be detected in the fluid

from the pustule, or in the blood, expectoration, or urine. But it must be

remembered that they are not generally to be found in the blood for some

days, though exceedingly numerous in the local sore by the second or third

day. The diagnosis may be confirmed by inoculation of a rabbit, guinea-

pig, or mouse with the secretions or with blood. The animal dies within

two or three days with dyspnoea, dilated pupils, and, perhaps, convulsions;

and the blood contains characteristic bacilli.

Prognosis.—This is very unfavorable in cases left w'ithout treatment.

Treatment.—In malignant pustule the most certain cure is to excise the

infiltrated part completely, and apply caustic, such as zinc chloride, to the

exposed surface. The patient often improves at once, and is soon well. Mr.

Davies-Colley, who has treated several cases at Guy's Hospital, finding the

bacilli, in the earlier stages, more or less confined to the centre of the

pustule, thinks it may not be ahvays necessary to use the caustic after

excision. Another treatment, which has been successful in a great many
cases, has been the injection of carbolic acid into the tumor. A syringeful

(20 or 30 minims) of a 2 per cent, solution of carbolic acid in water is

injected into each of four points surrounding the central eschar
;
and the

injections are repeated two or three times a day. In this way sixty or seventy

injections have been given in five days, with a good result. Energetic local

treatment may still be successful even when there is evidence of general
infection having begun.' Internal anthrax should be treated with quinine
and carbolic acid, stimulants, and suitable nourishing food.

FOOT-AND-MOUTH DISEASE.

This disease, sometimes called aphtha epizootica, is common in cattle

and sheep, and is occasionally transmitted to man. The typical feature

of the disease in cattle is the formation of vesicles and bullce on the

mucous membrane of the mouth, lips and tongue. The affected parts
become swollen, and the saliva dribbles away. The vesicles break, leaving
a gray layer covering the base. Vesicles also appear on the feet, around the

border of the hoofs, and they become pustular and produce crusts. In cows,
vesicles form also on the udders and teats. There is a moderate degree of

pyrexia. The disease lasts about a fortnight, and generally ends in recovery;

except in calves, of which 50 to 75 per cent. die. It is thought that this is

10
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due to the milk drawn from the diseased cow irritating the bowel as well as

conveying the virus.

The disease appears to be conveyed to man by direct inoculation, and by

drinking milk from an infected cow.

The incubation is from three to five days. Slight pyrexia and loss of

appetite first occur, then vesicles are observed in the mouth, on the lips,

tongue, fauces and hard palate. They reach the size of peas, become

opaque, break, and form shallow ulcers, with a dark-red base. The lips

become swollen, and saliva and mucus are more abundant than normal.

Mastication, swallowing, and talking are somewhat painful. There may be

some diarrhoea and abdominal pain.

Sometimes vesicles form on the fingers, especially about the nails
; they

become pustular, and run together ;
and similar vesicles have been described

as occurring on the toes, and on the nipples of women. The duration is from

ten days to a fortnight, and the disease is rarely fatal.

Treatment.—Solutions of borax may be used to the mouth, and painful

ulcers should be touched with solid silver nitrate. Zinc or lead ointments

or lotions should be applied to the eruption on the fingers and toes.

ACTINOMYCOSIS.

Actinomycosis is due to the entrance into the body of a vegetable parasite,

the Actinomyces or Ray-fungus. The disease has only been recently recog-

nized, though no doubt cases have occurred frequently before, and have

been probably mistaken for scrofula or tubercle. In 1877, Israel, of Berlin,

described the first cases in man, and in 1878, Ponfick showed the identity

of the human cases with a similar affection occurring in cattle. In England,
cases have been submitted to the Pathological Society ("Transactions,"

1885), and to the Medical and Chirurgical Society ("Transactions," 1886

and 1889).

The actinomyces is a fungus that is visible to the naked eye as a yellow,

glistening, spherical, granular mass, mostly about one-fortieth of an inch in

diameter, but sometimes as much as one-tenth of an. inch; and consisting,

under the microscope, of a central mass of closely-woven mycelial threads,

from which proceed radially, in every direction, multitudes of threads, some

of which divide dichotomously, all finally terminating in club-shaped ex-

tremities. Nothing is known as to how the fungus gets into the body, for

although it occurs in domestic animals, none of the patients in hitherto

recorded cases have had to do with diseased animals, so that it is probable

that man and animals get it from some common source, such, for instance,

as their vegetable food. It finds an entrance either by the mouth, the respi-

ratory passages, or the intestine; and local lesions occur in difterent parts
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of the body, which consist mainly of inflammatory changes, of more or less

intensity, set up around the fungus-granules, so as to form slowly-growing

tumors, which ultimately suppurate, break down, and discharge. Section

in early stages shows : in the centre the radiating structure of the fungus ;

immediately around it a thick layer of leucocytes, among which some of

the club-shaped ends of the threads are embedded
;
and a layer of fibroid

connective tissue, forming the periphery of the tumor. From the continued

growth and multiplication of the fungus at one spot
—

as, for instance, in

the liver—large tumors may be formed, three or more inches in diameter,

consisting of a kind of cavernous tissue, the trabeculae of which are fibroid

tissue, while the spaces either correspond to the fungus and leucocytes, as

above described, or contain pus, in which the yellow granular masses of

fungus lie loose.

Symptoms and Course.—Clinically, in man, the disease Jias been

described as it invades (i) the mouth, (2) the respiratory organs, and (3)
the intestinal canal.

1. In the first case, a tumor is generally first noticed under the skin over

the lower jaw, or on the edge of the jaw. It is hard, does not affect the

skin, is chronic in its course, varies in size from time to time, and tends to

migrate gradually from the edge of the jaw down to the neck, leaving, for a

time, a narrow band of firm tissue in its track. The tumor may shrink up
in part, the inflammatory tissue cicatrizing, but newer portions continue to

form, and ultimately the skin becomes involved, obscure fluctuation is felt,

and it opens, discharging a thin, sero-purulent, odorless fluid containing the

characteristic granules. A sinus is formed which rarely closes, but continues

patent with slight discharge.

There is evidence to show that in these cases the fungus has entered by a

carious tooth, and this is held to explain the occurrence of the tumors in

connection more frequently with the lower than the upper jaw, and with the

back part rather than the front part of the lower jaw. In one case the tumor

formed in the substance of the lower jaw and expanded the bone.

Invasion by the upper jaw results in tumors of the cheek or temple ; and

an extension to the base of the skull or the mediastinum by means of the

pharynx, is a possibility which makes the implication of the upper jaw more
serious than that of the lower.

2. In actinomycosis affecting the lungs, the symptoms may be bronchitic

or pneumonic. In a case of the former kind there was a close resemblance

to putrid bronchitis, the sputum separating into two layers (not into three,

as in fcetid bronchitis), the upper clear, and the lower turbid
;
the latter

contained the ray-fungus. When the lung substance is aff"ected, pneumonia
occurs in patches, the patients cough and lose flesh, and the expectoration
is either thick, and muco-purulent, containing the typical granules, or it may
be viscid, translucent, and rusty, like pneumonic sputa. There is often a



1 48 SPECIFIC INFECTIOUS DISEASES.

certain resemblance to phthisis, but the posterior and lateral portions of the

lungs are involved, not the apices ;
and the sputum is, of course, free from

tubercle-bacilli. If the inflammatory lesions reach the surface they set up

pleurisy, or pericarditis. Effusion takes place, or the lung becomes adherent

to the chest wall, which then becomes involved, and ultimately soft, diffused,

inflammatory swellings appear on the chest, which may soften down, break,

and discharge purulent fluid containing the fungus. From the lung, also,

the inflammatory track of the fungus may stretch through the diaphragm
into the abdomen, or behind the diaphragm to the psoas and iliacus

muscles. These processes are commonly very slow, and are accompanied
with varying amounts of fever in different cases.

3. In a case of intestinal actinomycosis, the mucous membrane presented
on its surface patches of whitish material, covered with yellow and brown

granules. The patches were about two-fifths of an inch in diameter and one-

fifth of an inch thick, and adhered firmly to the membrane. The disease

may also cause swellings in the substance of the intestinal wall, from which

it may perforate into the peritoneal cavity, or, by means of adhesions, invade

the abdominal wall at almost any point. The liver is often secondarily
infected in intestinal cases, and then contains large masses or even prominent

tumors, having the structure above described.

Treatment.—A successful issue can only be looked for, at present, in

the first series of cases; complete extirpation of the growth, or scraping out

the resulting abscess or sinus, so as to completely remove all fungus-granules,

has cured some cases.
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Under this heading we have to deal with disorders of the brain, spinal

cord, and nerves—disorders which manifest themselves through the fmic-

tions of motion, sensation, the special senses, and the intellect and emotions.

In no other department of medicine is a knowledge of anatomy and physi-

ology more essential than in this. I must assume that the reader is familiar

with these subjects. The nervous system not only controls the 'motion of

the external muscles of the body, and becomes the recipient of all external

sensations, whether of touch, sight, hearing, taste, or smell, but it also

silently and unobtrusively ministers to the requirements of our internal

organs, controlling their blood supply, their secretions, the contraction and

dilatation of their ducts, and the size of the muscular sacs. The general

principle on which these functions are performed is that of the so-called

reflex action. By means of fibres contained in nerve-trunks (afferent nerves),

certain sensations of change are conveyed to gray matter containing gang-

lion cells, and from these orders to act are transmitted to the periphery.

The sensations of change are—phenomena of touch, sight, smell, hearing,

want of oxygen, etc., etc., according as the skin, eyes, nose, ears, or lungs

are affected. The orders to act consist of muscular movements, glandular

secretions, contraction of arteries, etc. The whole of the nervous system is

mapped out in the most complicated manner—a mapping out which we,

even yet, only imperfectly know—into areas, each of which has a special

connection with particular functions or particular parts of the body. Thus

the spinal cord is connected from above downward successively with the

muscles of the arms, trunk, and legs, as well as with the viscera contained in

the chest, abdomen, and pelvis. And the brain, in a much less simple

manner, has some areas, which are respectively connected with the move-

ments of the arm, leg, head, and face; some which are related to sight,

hearing, and the other senses; and some, much less definitely localized,

which are the seat of the regular operations of the intellect and less orderly

occurrences known as emotions.

Even these higher cerebral functions work in health more or less by

means of reflex action—that is to say, probably no change takes place in

any nerve cell spontaneously, but it must be started by an impression con-

veyed from elsewhere along one of its communicating fibres. Thought leads

149
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on to thought in more or less regular sequence, and fresh thoughts are started

in other directions by impressions conveyed by the senses of sight, sound, or

touch. The emotions, again, are initiated at one time by impressions on

the senses—for instance, pleasure by the sight of food, indignation or fear

by the sight of one's enemy, disgust by an offensive smell; at other times

they are caused solely by ideas or by a sequence of thought.

The nervous system is liable to similar lesions with the rest of the body.
Its different parts may be crushed or injured in various ways ; they may be

inflamed, degenerated, or have tumors grow in them
; and it is a conse-

quence of the special anatomy of the nervous system, and of the specializa-

tion of almost every nerve and nerve-centre for a particular function, that

when damage is done by injury, inflammation, or tumor, the symptoms it

produces depend very much, or entirel)', upon the precise locality in which

it occurs. The effect of a patch of pneumonia in the lung is very much the

same, whatever part it involves; but the effect of a limited lesion in the

nervous system may be for a long time harmless in one spot, and quite

rapidly fatal in another. The lung subserves mainly one function
;
the brain

and spinal cord a great number. It is this localization offunctions in different

parts of the nervous system that enables us to localize the disease when it

occurs ;
and as, for this purpose, in the case of the lungs we examine every

part of the surface of the chest by percussion and auscultation, so in the case

of the nervous system we investigate every function—the power of motion in

every part of the body, the accuracy of sensation, the perfection of the

special senses, and the integrity of the intellect and emotions. Having
ascertained the seat of the lesion, we may, from our knowledge of the dis-

eases that affect certain localities, make a complete diagnosis ;
on the other

hand, we may sometimes, from the nature of the attack, or from points in

the patient's history, be enabled to recognize the nature of the lesion, when

its exact localization is still uncertain.

Before proceeding to the systematic description of the diseases of the

nervous system, I must say something of the methods of investigating the

symptoms which they produce.

EXAMINATION OF THE NERVOUS SYSTEM.

Motor Symptoms.

These consist oiparalysis, spasm or convulsion, and incoordination.

Paralysis, or loss of power in the muscles, is mostly due to lesions of the

nervous system ;
but it occurs in some diseases of the muscular substance

itself, such as pseudo-hypertrophic paralysis, and it may arise from defective

nutrition, such as follows prolonged illness; but it is not then included

under the term paralysis. In all forms, the weakness may be of any degree

up to complete abolition of movement. The lesser degrees are sometimes
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called paresis, ox partialparalysis. Paralysis in the upper limb may be tested

by getting the patient to grasp one's hand with his, by forcibly extending

(or flexing) his arm, which he tries to keep flexed (or extended) ;
in the

lower limb by his power to stand upright, or to raise the heels from the

ground, or to carry a weight on the back, or, while sitting in a chair, to flex

or extend the leg against the observer's pressure ; or, if in bed, to raise the

foot and leg from the bed, or to draw the knee up to the abdomen, or to

raise the leg while the observer presses upon the knee. Comparison should

be made with the limb of the opposite side, or with those of a healthy indi-

vidual of the same sex, age, and muscular development. The grasp of the

hand can be usefully tested by the dynamometer, which, in its usual form,

consists of an oval steel ring 5 by 2^ inches, which, when compressed

laterally, registers the extent of movement on a dial, scaled to pounds. It

can also be used by pulling on the two ends.

Names have been given to special forms of paralysis, such as hemiplegia,

paralysis of one side of the body ; paraplegia, paralysis of the legs, or the

legs and trunk; monoplegia, paralysis-of one limb, etc.

Spasms, or Convulsions, are involuntary muscular contractions, which

may (i) be continuous, or tonic; (2) interrupted, or clonic. In this last

there are quickly alternating contraction and relaxation of the muscles, pro-

ducing jerking or tremor, or more violent to and fro movements of the limb,

or of whatever part is affected.

Permanent shortening takes place in muscles that are the subject of con-

tinued spasm, and long-continued paralysis may result in contraction or

shortening of the antagonistic muscles. In both these cases tissue-changes

ultimately occur which hinder recovery.

Incoordination.—Muscular movements, especially the more compli-

cated, require an exact adaptation in the contractions of the different

muscles concerned. These are not only the muscles primarily needed to effect

the movement, but also their antagonists ; and, if this adaptation is imper-

fect, the movement becomes irregular, or disorderly, and incoordinatioti, or

ataxy, results. It may be tested by the attempt to walk along a straight

line, when the gait is found to be staggering, or reeling, or waddling ; by

turning quickly when walking ; by lifting the heels from the ground when

standing ;
or by attempting to stand with the eyes shut. In the upper

extremities it may be obvious on the patient putting out his hand to seize

objects, or slighter degrees may be brought out by the patient shutting the

eyes, and then trying to touch his nose with the tip of his forefinger, or to

hit a spot on a sheet of paper with a pencil.
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Sensory Symptoms.

The sensations of touch, temperature, and pain are not always affected

together, and each should be separately tested.

Anaesthesia, or loss of tactile sensibility, can be tested by lightly touch-

ing the surface of the skin with a feather, or a strip of paper, while the

patient's eyes are closed. He should be able to say when and where he is

touched. Fallacies are common, and the result must be checked by frequent

trials. Some idea of the extent of anesthesia may be gathered by noting the

distance at which two points touching the skin can be recognized as two, or

are thought to be only one. In the most sensitive parts they are recognized
as two when less than 2 mm. apart ;

in the least sensitive, the distance must

be 2 or 3 inches. The cesthesiometer is an instrument devised for the accurate

measurement of these points ;
it consists of a graduated bar, on which two

points can slide easily, so as to be fixed at any required distance from each

other. The following are some of the measurements given by Weber,

representing the distances at which the points can be distinguished as two,

under normal conditions: Tip of the tongue, 1.5 mm.j finger-tips, 2 to 3

mm.; the lips, 4 to 5 mm.; the cheeks and back of the fingers, 12 mm.; the

forehead, 22 mm.; the neck, 34 mm.; the forearm, leg, and dorsum of foot,

40 mm.; the chest, 45 mm.; the back, 60 mm.; the upper arm and thigh,

75 mm. Leube has proposed to move a point along the skin, and observe

the least amount of movement that can be recognized as such.

Paraesthesia and dysaesthesia are terms used to designate those modi-

fications of tactile, as well as painful, impressions, which result in "
tingling,"

etc., and also various subjective sensations, as formication, and the numb

feeling.

Sometimes a touch is felt as if it were two, three, or more (^polycesthesid),

or it may be felt in another part of the body, or at the corresponding part

of the opposite side of the body (allochiria).

Analgesia means insensibility to pain. It may be tested by pinching,
or by pricking with a blunt point, such as the point of a quill pen ;

or by

applying the faradic current with wire brush terminals. Excessive sensibility

to painful impressions, or the production of pain from impressions commonly
painless is called hypercesthesia. For the former, the term hyperalgesia may
be also rightly used.

Sensibility to pressure on the skin can be tested by weights applied
to it, and the minimum variation of the weight that can be recognized must

be noted. In health it is about one-twentieth of the total pressure.

Sensibility to temperature may be tested by the application of hot

and cold spoons, a spoon being heated by immersion in hot water, or by the

application of test-tubes holding hot and cold water. Differences of tempera-
'

ture may be entirely unrecognized ; cold may be taken for heat, or the

I
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reverse. Probably sensations of heat and cold are conveyed by different

nerves.

Muscular sensibility is commonly tested by asking the patient to

distinguish between different weights placed in his hand. It is important

that no clue should be given to the sense of sight or the sense of touch ;

hence the weights should be of the same size and shape, or, better,, they

should be placed in a bag, suspended by a string. Other methods are the

power of recognizing the position into which the limb is put, the sensitive-

ness of the muscles to deep pressure, and to electrical stimulation. Cutaneous

sensation must be eliminated by firmly grasping the limb in the first of these

cases, and by the injection of cocaine in the last.

Reflexes.

Two groups of reflex actions, partially familiar to us for many years, have

been recently carefully investigated, and applied to the diagnosis of nervous

diseases. One group is that of superficial or cutaneous reflexes; the other,

that of deep or tendon-reflexes.

Cutaneous Reflexes.—When the skin of the inner side of the thigh is

lightly scratched or stimulated, the cremaster muscle of the same side con-

tracts and draws up the testicle. This is a purely reflex action, depending

upon the integrity of an afferent and a motor nerve, and of the nerve-centres

in the segment of the spinal cord with which they are connected : it is

called the crefnasteric reflex. There are other parts of the surface where

stimulation readily elicits muscular contraction ; thus, on stimulating the

sole of the foot, the foot and leg are drawn up—plantar reflex : a gluteal

reflex is obtained by stimulating the surface of the buttock
;
an abdominal,

by scratching the abdomen along the outer border of the rectus
;
an epigas-

tric, by irritation over the cartilages of the lower true ribs
\
a scapiilar, by

stroking the skin between the shoulder blades, when the attached muscles

contract. Since these movements require the integrity of the reflex arc,

they may be abolished by disease of the centre, of the afferent or of the

efferent nerve
; and it is important to know the segment or segments of the

spinal cord to which each reflex corresponds.
Dr. Gowers gives the following :

—
Reflex. Segment of cord corresponding to—

Plantar 1st to 3d sacral nerves.

Gluteal 4th and 5th lumbar and first sacral nerves.

Cremasteric 1st to 3d lumbar nerves.

Abdominal 8th dorsal to ist lumbar nerves.

Epigastric 4th to 7th dorsal nerves.

Scapular 5th cervical to 1st dorsal nerves.

Some facts in connection with these reflexes in diseases of the brain and

spinal cord seem to justify the hypothesis that the skin reflex centre in the
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spinal segment is controlled by a centre situated in the brain, and this again

by a third centre situated in the cortex. These facts are, first, that in spinal

lesions cutaneous reflex is exaggerated in the parts corresponding to the cord

below the lesion
;
and secondly, that in hemiplegia from cerebral disease,

the skin reflex is diminished on the side of the paralysis.

Deep Reflexes.—When the leg is hanging freely, with the knee bent at

a right angle, and the ligamentum patellae is sharply struck with the tips of

the fingers, the ulnar edge of the hand, the edge of a book, or other similar

object, the rectus femoris contracts, and the foot is jerked sharply forward.

This has been called the knee-phenomenon, patellar-tendon reflex, patellar

reflex, or knee-Jerk. It is generally well obtained, in the sitting position,

by crossing one leg over the other and striking the upper knee. When the

reaction is slight, the patient should sit on a table, with the legs hanging
over the edge, and the knees should be bare. Often it can be obtained by

striking above the patella. When the patient is in bed, the leg may be

raised by placing the hand under the knee
; or the patella being pushed

down by a finger placed across the top of it, this finger is struck with the

fingers of the other hand (depressed patellar reflex). When obtained in

this way, it is generally exaggerated. Ankle-clonus or foot-clonus is a similar

phenomenon, which occurs in certain spinal and other diseases, but is not,

like the knee-jerk, present in health, except in a modified form. To elicit

it, the patient should be in bed or in a chair
;
the leg is lifted with the left

hand, and the foot, held firmly by the toes in the right hand, is forcibly

bent toward the knee. Immediately the calf muscles contract, but as the

pressure on the foot is maintained, they relax, again contract, and so alter-

nately contract and relax for an almost indefinite period, constituting the

so-called clonus. When the flexion of the foot fails to start the contractions,

they may be brought out, while the foot is flexed, by a tap on the front of

the leg (front tap), or on the tendo-Achillis. The contractions occur at the

rate of about seven in a second. The modification of this phenomenon that

occurs in health is the series of rapid alternating movements which can be

kept up continuously and without effort when, in the sitting posture, the foot

rests on the ground by the tips of the toes only. Reflexes, similar to the

knee-jerk, can be sometimes obtained with the tendon of the triceps, the

tendons at the wrist, and others
;
and in some cases a clonus can be obtained

at the knee. The phenomenon of the knee-jerk was first spoken of as

tendon-reflex, under the idea that an impression on the tendon was trans-

mitted to the spinal cord, and reflex contraction of the rectus muscle fol-

lowed. It is, however, not so simple a process as this. It is in part reflex,

and the integrity of a reflex-arc, including a segment of the spinal cord, is

necessary; but, on the other hand, the knee-jerk takes place when the

patellar tendon nerves are divided, and it differs from ordinary reflex pro-

cesses in the rapidity of transmission, as shown by the interval of time
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between the stimulus and the reflex movement. In a reflex action from the

skin of the knee, the interval is one-fifteenth of a second
;
in the knee-jerk

it is only one-twenty-fifth to one-thirtieth of a second, and in the depressed-

patellar reflex, only one-fortieth of a second. Dr. Gowers' explanation is

that the tension of the muscle (by the weight of the swinging leg) excites by
reflex stimulation a state of extreme irritability to local stimulation ; and this

local stimulation (striking the tendon, or the front tap in foot-clonus) ex-

cites a visible contraction. In foot-clonus the forcible stretching of the calf

muscles not only gives the required tension, but also acts as a local stimulant

to set up contraction ;
and the tension continuing, each contraction is rap-

idly succeeded by another. According to this view, therefore, these re-

flexes are not tendon-reflex, but muscle-reflex. Dr. Gowers has suggested

the term "
myotatic irritability

"
(rarizw?, extended). The segments of the

cord concerned in these movements are those which correspond, for knee-

jerk, to the third and fourth lumbar nerves; for ankle-clonus, to the. fourth

lumbar and first sacral nerves.

Paradoxical contraction of Westphal is a slow contraction in a muscle

when it is suddenly and passively shortened. Thus, if the foot be bent up
toward the knee, the tibialis anticus will, after an interval, contract, and

maintain the foot bent for a time, and then slowly relax. Its significance

is not known.

Changes in Nutrition.

The nutrition of the tissues is profoundly affected in some diseases of the

nervous system. Special trophic nerves are spoken of, but their separate

existence is uncertain. The most marked eff"ects are seen in lesions of

nerve-trunks and their centres. Thus, lesions of the anterior cornua (infan-

tile paralysis) or of the nerves (traumatism, neuritis) are accompanied with

marked wasting of muscle, which is not present in lesions of the brain, or in

those of the cord, which do not implicate the gray cornua. Wasting of

muscle is first shown by flabbiness
; later, by actual diminution in size. Its

extent can be estimated by measurement, but it must be remembered that

subcutaneous fat may completely mask a good deal of wasting, so far as bulk

is concerned. But other parts besides the muscles are often involved. The

skin in some chronic cases becomes thin, red, and shiny
—the "

glossy skin
"

of Paget; the finger-ends are pinched, from wasting of the subcutaneous

tissue
;
the growth of hair and nails is retarded

;
and the nails are brittle.

The bones may also suffer in their nutrition, becoming brittle or breaking

easily ;
and if paralysis occurs in early life, growth of a whole limb may be

retarded, so that it is eventually one and a half to two inches shorter than

its fellow. In acute cases, the temperature of the skin is raised, the vessels

dilate, vesicles or bullae form, and bedsores occur on the slightest irritation

or pressure.
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Electrical Conditions.

Two forms of electricity are commonly used in medicine : the faradic,

induced, or interrupted current, derived from an induction coil
;
and the

galvanic, voltaic, or continuous current, derived from several cells, num-

bering from two to forty or fifty, joined in series—that is, with the positive

plate of each in connection with the negative plate of its neighbor.

The Faradic Current.—This is best applied by placing the two termi-

nals at no great distance from one another on the surface of the muscle to be

stimulated or on the nerve which supplies the muscle. It is indifferent

which pole is uppermost (nearer the nerve centres), as the current passes

alternately each way. The stronger the current, the greater is the con-

traction. The faradic current causes contraction by stimulating the nerve-

trunks and the nerve-endings in the muscles, but not the muscular substance

itself. Consequently, when the nerve is injured or degenerated, or cut off

from its nerve centre, the reaction to faradism is completely lost, both on

application to the nerve and to the muscle.

The Galvanic Current.—This is applied by placing one pole, or ter-

minal, on the spine, the other on the nerve or muscle to be tested. The

results are different, according to the position of the poles ;
that is, whether

the kathode, or negative pole, is on the muscle, and the anode, or positive

pole, nearer the centre, or vice versa. In the former the current is said to

be descending, direct, or kathodal; in the latter, ascending, inverse, or

anodal. A galvanic current of moderate strength causes no contraction

while the circuit is complete—that is, while the two terminals are con-

tinuously applied ;
but contraction takes place (i) when the circuit is broken,

for instance, by lifting the terminal from the muscle, and (2) when the

circuit is completed again. These contractions are partly due to stimulation

of the nerve-endings, but partly also to stimulation of the muscle substance

itself; and in certain stages of nerve injury and degeneration, when the

faradic current fails to elicit any reactions, and the galvanic current applied

to the nerve gives no result, the latter current applied to the muscle calls

forth contractions, the characteristic of which is that they are slower and

longer than under normal circumstances.

Polar Reactions.—An important feature in the galvanic current has

now to be pointed out. It has been already stated that the current may be

direct or inverse, and that contraction takes place when the current is either

closed or opened. This gives four different conditions of contraction : (a)

Closing the direct (kathodal) current, (Ji) opening the direct, (^/) closing the

inverse (anodal), and ('5) opening the inverse. These contractions are

generally indicated by symbols, as follows:—
(a) KCC, Kathodal Closure Contraction, meaning the contraction which takes place
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when the circuit is closed with the kathode or negative pole on the muscle (hence a

descending current).

(/3) KOC, Kathodal Opening Contraction—that is, contraction when the current is opeiied

with the kathode on the muscle.

(}) ACC, Anodal Closing Contraction, or contraction when the current is closed with the

anode or positive pole en the muscle (hence an ascending current).

((5) AOC, Anodal Opening Contraction, or contraction when the current is opened with the

anode on the muscle.

If, in health, the attempt be made to ascertain what is the smallest number

of galvanic cells—that is, the strength of battery
—which will cause the four

kinds of contractions, it will be found that KCC requires the smallest

number, often six or eight of an ordinary battery; ACC requires more;

AOC as many or sometimes more than ACC ;
and KOC is only brought out

by a very strong current, or by none at all that can be borne by the patient.

Moreover, currents that are required to bring out strong contractions with

AC (Anodal Closure) or AO (Anodal Opening), produce tetanic contrac-

tions with KC (Kathodal Closure).

The ascending order represented by the following formula should be

remembered—
KCC
ACC
AOC
KOC

Or in more detail as follows :
—

Strength of Current. Kind of Contraction.

Very weak, KCC only.

Weak, KCC stronger, ACC, and AOC.

Moderate, KC tetanic, AC and AO stronger contractions.

Sfrong, KC strong tetanus, AC and AO stronger contractions, KOC.

Very strong, KC very strong tetanus, AC tetanus, AO strongest contraction,

KOC stronger.

Thus, for the same amount of current strength
—

KCC > ACC, ACC = or > AOC, AOC > KOC.

In early stages of nerve and muscle degeneration, these relations are often

altered—KCC requires as many or more cells than ACC, and AOC as many
or more than KOC. Thus, ACC > KCC, and KOC > AOC. These altera-

tions are described as qualitative changes, to distinguish them from any

general alterations in susceptibility to the current, which also occur in

disease, and may be called quantitative. The former are also called polar

changes.
Special Senses.

The special senses may have to be investigated in any case of nervous

disease, as they may give important information as to the condition of the

centres.
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Hearing may be tested by the tuning-fork, or the watch; and the meatus

should be examined with the speculum.

Smell.—One nasal orifice may be closed, while with the other the patient

is directed to smell such substances as musk, valerian, essential oils, eau de

Cologne, or camphor. It must be remembered that ammonia and other

pungent substances irritate the nerves of touch rather than those of smell.

Taste may be examined by the application of salt, sugar, or quinine, to

each side of the tongue alternately.

Vision is affected in several ways in nervous diseases. The size of the

pupils should be noted, and the two pupils compared. It should be noted

whether they contract to light, or during accommodation. The patient's

power of vision for near objects and distance should be inquired into, and

the presence of myopia or hypermetropia determined. Inability to see

objects closer, \vhile they can be seen at a distance, is due, in old persons,

to slow changes in the lens (presbyopia), in young persons to paralysis of

accommodation, which may occur rapidly, as after diphtheria. Diplopia or

double vision is mostly the result of paralysis of the external ocular muscles.

'W^t field of vision may have to be tested, as some patients have good central

vision, and are quite unaware of important defects in the rest of the visual

field. This may be done roughly by asking the patient to look steadily at

an object about a foot in front of him, and then bringing objects gradually

within his field, from above, below, and either side, and noting when he can

first see them. Each eye should be tested separately with the other closed.

More accurate results can be got with an instrument called the perimeter.

Valuable information is gained in many nervous diseases by an examination

of the optic disk with the ophthalmoscope. The change of most importance

to the physician is inflammation of the optic disk, optic neuritis or papillitis.

In the early stages the disk is more vascular, red instead of pink in color,

the edge is blurred, indistinct, and changes its thin sharp outline for a broad

violet or purplish zone
;

the retinal veins become tortuous. In later stages,

the disk looks larger than normal, the surface is red or purplish red in color,

with an appearance of radial striation
;
the veins, as they lie on the retina,

are markedly tortuous, full, and dark, whereas on the disk itself they are

partly or entirely concealed by effusion : the arteries are thin. Subsequently,

the disk becomes more prominent : it may be mottled white and red by
effusion of lymph and blood respectively, which quite conceal the retinal

vessels, while the disk vessels are increased in number and size; or the

effusion may be so great as to form a prominent button of gray color, from

which proceed the very thin retinal arteries, and full tortuous veins. After

three or four months the lymph is gradually absorbed, and atrophy takes

place, producing a small disk of a bluish white color, with small retinal

vessels. It is important to notice that in early stages of optic neuritis,

ordinary vision is commonly retained, so that the patient may be quite
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unaware of anything wrong with his eyes, and the lesion is only detected on

examination with the ophthalmoscope; in such cases the visual field may be

found smaller than normal.

DISEASES OF THE NERVES.

NEURITIS.

Inflammation of the nerves, or neuritis, arises from direct injury, such as

blows, punctured or lacerated wounds, over-stretching, the pressure of bones

in fractures and dislocations, and compression by the action of muscles

through which they pass. Inflammation in the neighborhood of nerves may
extend so as to involve them

;
and this may happen in suppurating joints,

in osteo-arthritis, in pleurisy affecting the intercostal nerves, or in* cerebral

and spinal meningitis. Cold is a frequent cause of neuritis, which is then

often called rheumatic
;
and acute general diseases, like enteric fever, small-

pox, and diphtheria, are sometimes followed by it. Neuritis also arises in

some other conditions affecting the system generally, such as gout, syphilis,

leprosy, the kak-ke of the Japanese, chronic alcoholism, and lead-poisoning.

Neuritis may be interstitial, affecting mainly the connective tissue ; or

parefichymatous, affecting first the nerve-fibres themselves. In acute neuritis

the nerve is red and swollen, there may be small hemorrhages, and the

microscope shows leucocytes infiltrating the sheath and the septa between

the bundles of nerve-fibres. If these changes are limited to the sheath or

perineurium (^perineuritis) the nerve-fibres may escape any serious lesion ;

but if it is interstitial they are more likely to be affected, the myelin

becoming atrophied, and the axis-cylinders suffering less. Ultimately a new

fibrous tissue is developed in the interstitial tissue and sheath. In the paren-

chymatous form the disease appears to begin in the nerve-fibres. The myelin
of the white substance of Schwann is broken up into fragments and globules,

the nuclei of the internodal cells enlarge and divide, and the protoplasm
increases in quantity or becomes granular. The axis-cylinders, at first

breaking into segments with the myelin, disappear, while the myelin,

becoming less and less, may leave the nerve-tubes nearly empty, containing

only here and there nuclei, some finely granular matter, or brownish pigment

granules. The nerve-fibres are generally affected unequally.

Secondary Degeneration.—Injuries, which cut off nerves from their

centres, cause important alterations below the lesion. These have been

closely studied in animals, and similar changes follow neuritis, as well as

direct injury, in man. They consist of a degeneration of the nerve-fibres,

and atrophy or degeneration of the muscles supplied by them.
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The nerve degeneration known as "secondary degeneration," or '•' Wal-

lerian degeneration," from the physiologist who first described it, is very

similar in its nature to the parenchymatous inflammation just mentioned
;

and it may be accompanied by varying degrees of interstitial change. In

rabbits the first complete interruption of the myelin and axis-cylinder takes

place about the second day after the lesion, in man more slowly, probably

from the fourth to the eighth day. The change takes place simultaneously

along the whole length of nerve below the lesion.

^More or less perfect regeneration of the nerve-fibres may take place most

readily in slight lesions
;
and this begins at the central end by the growth

of new axis-cylinders, which afterward become covered with myelin.

The muscles in connection with such injured nerves become flabby, and

lose bulk. The muscular fibres diminish in size, the transverse striation

becomes less distinct, and the substance granular. Later, the transverse

striation is lost or replaced by longitudinal striation, and there is an increase

of the connective tissue between the fibres.

Electrical Reactions.—Some important results follow the degenerative

lesions above described. Faradic irritability in both nerve and muscle

diminishes rapidly, and may disappear by the end of the second week.

Galvanic irritability in the nerve disappears in about the same time. But

the irritability of the muscle to galvanic currents, though at first less than

normal, in a few days becomes excessive, and remains in an exalted condition

for some weeks, then gradually falls to the normal, or even, for a short

time, below it again.

In recovering cases, the faradic irritability of nerve and muscle, and th#

galvanic irritability again appear about the eighth or ninth week (Erb), and

gradually attain the normal. The return of power in the paralyzed part

generally precedes any decided improvement in the electrical reactions. In

severe lesions with extensive atrophy of muscle the electric irritability of all

kinds disappears rapidly in the case of the faradic current, and of the gal-

vanic current as applied to the nerve
;
but the irritability of the muscle to

galvanic currents here, also, is excessive for some weeks, before sinking

below the normal, and finally becoming extinct.

Generally, but not always, accompanying the above quantitative changes
are the qualitative ox polar changes above described (p. 157). Instead of

the order of excitability being
—

KCC

ACC-|^
AOCJ
KOC

ACC may equal KCC, thus KCC ">

ACCJ
AOC
KOC
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or ACC may exceed KCC, and KOC may exceed AOC—
ACC
KCC
KOC
AOC

The term "reaction of degeneration" or "degenerative reaction" is

used for the symptoms just described, namely, loss of excitability in the

nerve to both faradic and galvanic currents
;

loss of excitability in the

muscle to the faradic current
;
increased excitability of the muscle to the

galvanic current, with qualitative or polar changes. The symbol RD is

often used.

Some variations in the phenomena occur, especially in the slighter forms

of lesion. Thus the usually early fall of irritability may be delayed some

days ;
or the initial fall of the irritability of muscle to galvanic currents

may be absent, and the increase may be delayed some days ; or, jn very

slight cases, the irritability of the nerve to both faradic and galvanic currents

may be for a few days increased.

Other symptoms referable to the nerve-lesion and resulting degeneration

are : paralysis, followed by flabbiness and atrophy of the muscles, often with

tenderness to pressure, or on contraction. Diminution or loss of sensation

occurs where sensory fibres are involved, though this is often, in mixed

nerves, very small in proportion to the paralysis. Increased sensitiveness,

or pain, or hypersesthesia may be present in the distribution of the nerve,

and pain or tenderness of the nerve-trunks. The cutaneous and deep
reflexes cannot be elicited.

The trophic and vasomotor changes above mentioned (p. 155) mostly
result from nerve degeneration.

In acute forms of neuritis there is more or less pain in the nerve itself, and

in the part to which it is distributed. The pain is worse at night, and

increased by movements or positions that cause stretching or pressure on the

nerve. If the nerve-trunk can be felt, it may be found swollen and tender,

and the skin may be red over it, or even cederaatous
;

but this is rare.

Tingling and hyperesthesia may be also present. Later on, sensation may
be diminished, and the muscles may present twitchings or cramps, at the

same time losing power and becoming tender. Ultimately they atrophy and

give the reaction of degeneration. Slight constitutional disturbance may
accompany the onset, but soon passes off.

In chronic neuritis pain is an early symptom and constitutional disturb-

ance is absent. Changes in sensibility, atrophy of the muscles, degenerative

reaction, glossy skin, and other nutritional disturbances follow.

The duration of neuritis is very variable : slight cases may recover

quickly, others last weeks or months. Sometimes neuritis spreads upward,

and, reaching a plexus, invades the several nerves proceeding therefrom.

II
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This is called ''migrating neuritis." It may extend to the spinal cord,

setting up myelitis or meningitis, and to some such process Dr. Gowers is

inclined to refer the forms of paralysis which follow visceral disease (e. g.,

cystitis), and are known as " reflex paralyses."

Diagnosis.—Neuritis must be recognized by its symptoms—sensory,

motor, and trophic
—being limited to the distribution of a nerve, which is,

at the same time, painful and tender. In its early stage it may simulate

rheumatism or ostitis, and, from the pain alone, it may be mistaken for

neuralgia, in which, however, ansesthesia and motor paralysis do not occur.

Treatment.—The first indications are to remove the cause, if possible,

and keep the affected part at rest in such a way as to avoid all irritation of

the nerve. In acute cases, the diet should be light, the bowels kept open,

and salines may be given. General and local diaphoresis are often useful.

Hot fomentations or linseed-meal poultices should be applied to the affected

part, or leeches in very severe cases. On the other hand, cold is recom-

mended for traumatic cases. In later stages, counter-irritation by blisters,

mustard plasters, or liniments may be used, remembering the increased sen-

sitiveness of the skin to these agents (p. 156). Internally, mercury in small

doses is the best remedy. For chronic cases, counter-irritation should be

employed, and electricity in the form of galvanism. Dr. Gowers recom-

mends the anode on the inflamed nerve, or painful spot, and a just percep-

tible current flowing continuously for ten minutes. Stronger currents or

faradism are only desirable in very chronic cases. He advises the muscles

to be left alone, unless much degenerated, when they may be stimulated by

gentle friction or by a weak interrupted galvanic current.

MULTIPLE NEURITIS.

Multiple or peripheral neuritis (polyneuritis : disseminated neuritis) has

recently attracted much attention, as explaining the paralytic condition

which is frequently brought on by chronic alcoholism, and which was long

ago described by Dr. Wilks as "alcoholic paraplegia." This, indeed,

is its most common cause, but cases also arise from poisoning by lead,

arsenic, copper, bisulphide of carbon, carbonic oxide, and ergot; in con-

nection with certain diseases, especially diphtheria (j^<? p. loS), but also with

simple pharyngitis, scarlatina,' rotheln, measles, typhus, enteric fever, tuber-

culosis, epidemic cerebro-spinal meningitis, mumps, cholera, syphilis, puer-

peral conditions, rheumatism, gout, and diabetes; and from exposure to

cold, damp or fatigue. Multiple neuritis also forms a part of leprosy, and

of the endemic disease of Japan, kak-ke or beri-beri. Dr. Gowers also

alludes to cases probably caused by septicaemia. As a result of alcoholism,

it is much more frequent in women than in men, and occurs mostly in the

middle period of life.
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The changes in the nerves are similar to those already described—they

may be interstitial or parenchymatous. Interstitial changes are more marked

in the larger and medium-sized nerve trunks, and parenchymatous changes

in the peripheral parts. The changes of both kinds are slighter as one

approaches the spinal cord, and the anterior roots are usually normal. The

spinal cord has been generally found healthy. The muscles are degenerated

or atrophic.

Symptoms.—The account of these is drawn mainly from alcoholic cases.

They begin generally with tingling, or "
pins and needles," in the extremi-

ties, or a sensation of numbness ;
at first only in the hands and feet, later,

spreading up the limbs. After a shorter or longer time the limbs become

weak. Dr. Ross has observed that the earliest symptoms are (i) numbness

of the fingers and toes; (2) vasomotor spasm in the fingers and toes, pro-

ducing
" dead fingers"; and (3) muscular cramps, especially in the calves.

In acute cases there may be constitutional disturbance, with elevation of the

temperature to 103° or 104° ; but often the symptoms are not prominent

enough to lead to an examination. The patient may, for a time, get about

his ordinary occupations, but at last has to take to his bed. The paralysis

affects the extensors more than the flexors of the limbs, so that the patient is

unable to extend the hand, and the toes are pointed as he lies in bed (drop-

wrist and drop-foot). The interossei and other muscles are weakened
; and,

in marked cases, the diaphragm and the vocal cords are paralyzed, so that

breathing is difficult, and the voice is weakened or abolished. A quick

pulse may accompany the laryngeal paralysis, from neuritis of the vagus.

The facial muscles may also be affected.

The weakened muscles quickly atrophy ;
and the change is early noticed

in the anterior tibial muscles, in the extensor brevis digitorum, the calf

muscles, and the interossei of the hand.

The electrical' conditions of the muscles are also altered. The reaction to

faradism is diminished or lost, but the effect of the galvanic current varies.

Sometimes there are well-marked /<?/ar changes, so that complete reaction of

degeneration is present. Sometimes there is only a quantitative change {see

pp. 157, 160).

Sensory symptoms vary considerably—anaesthesia is generally limited to

the lower parts of the limbs, but there may be hyperaesthesia. Pins and

needles or severe gnawing or burning pains belong especially to the early

stages. The nerve-trunks are often tender, or their compression may cause
''
pins and needles

"
or " deadness "; but the most constant is extreme ten-

derness of the muscles to pressure, a condition which lasts for months, even

in advanced stages of atrophy : it is usually well marked in the muscles of

the calf. The reflexes are generally lost. The bladder and rectum are often

unaffected, but the excretions are sometimes passed in bed in alcoholic cases,

possibly from the accompanying mental state. As the case progresses, the
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skin undergoes trophic changes. Contraction of the limbs may arise, such

as flexion at the elbow, and pointing of the foot, and adhesions may form in

and about the joints. Bedsores are less common than in spinal cases.

With extreme muscular wasting of the body or limbs, it is often remarkable

how the form of the face is preserved. In alcoholic cases the paralysis is

generally accompanied, and sometimes partly masked, by a condition of

mind of which the essential features are loss of memory for recent events,

and delusions as to events that have never happened. Thus the patient will

be unable to tell her name, age, the day of the week, or where she comes

from ; but, on the other hand, may say that she has been for a walk, or ride,

or has seen certain friends, in obvious antagonism to facts. There may be

a stage of talkativeness, or even delirium ; but, for the most part, the

patients show extreme apathy, and complete indifference to surroundings.

Sometimes the symptoms are marked by incoorditiation (ataxia), instead

of simple paralysis. This may affect the arms or the legs, and may, in the

latter case, closely simulate locomotor ataxy of spinal origin.

Diagnosis,—The association of the mental condition with extensor

paralysis of the arms and legs, with wasting and tenderness of the muscles,

is characteristic of alcoholic cases. In all cases, the combination of sensory

symptoms with muscular atrophy and paralysis in all four limbs, especially

if the face be involved as well, helps the diagnosis from spinal paralysis due

to disease of the anterior cornua. The ataxic cases are to be distinguished

from locomotor ataxy by tenderness of the calf-muscles, by a gait in which

the dropping of the foot is noticeable, whereas the foot is often thrown up
in tabes, and by the absence of Argyll-Robertson pupil.

Prognosis.—Alcoholic cases may be fatal, either in an early stage, where

the cause is not promptly removed
;
or after months, from emaciation and

bedsores, or from phthisis, or cirrhosis of the liver. In many cases the

symptoms develop rapidly in the first six or eight weeks, and then the con-

dition of the patient may remain stationary for months, or very slowly im-

prove. Years after recovery may be only partial. But in alcoholic and in

other cases, where the disease is not too far advanced, and the cause can be

completely removed, the prognosis is fairly favorable, recovery taking place

slowly in the course of two to six months.

Treatment.—The patient should have complete rest on a water-bed, if

the disease is extensive, and nutritious diet, with complete abstinence from

alcohol, in cases due to drink. In those due to syphilis, sodium iodide and

mercury should be given, and sodium salicylate is recommended for cases

oil owing cold. Pains may be relieved by Indian hemp, belladonna, or

morphia ; by the application of chloroform locally, or by wrapping the limb

in cotton wool. Galvanism to the muscles by a continuous current, slowly

interrupted, may be used, and massage, if the patient can bear it. Care

must be taken to prevent contractions of the limbs.
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NEUROMA.

Growths in the nerves may consist of nerve tissue (true neuroma) or of the

same tissues that form tumors in other parts (false neuroma). The former

consist of medullated or non-medullated fibres, with varying amounts of

connective tissue between the fibres
; multiple neuromata commonly consist

of this variety. On the other hand, a false neuroma is mostly single, and

consists of sarcoma, myxoma, carcinoma, syphilitic gumma, especially in the

cranial nerves, glioma very rarely, and fibroma most commonly of all. The
subcutaneous ends of the sensory nerves are sometimes enlarged into minute

tumors, which are visible as small nodules, and may be very painful (cuta-

neous neuromata, tubercula dolorosa). Another form \% plexiform neuroma,
in which nodular, tortuous, interlacing cords are mixed up with much con-

nective tissue.

This form commonly begins in fcetal life, and multiple neuroq;iata are

sometimes hereditary, and said to be associated with a neurotic disposition.

Injury from wounds and punctures causes neuromata, as in the case of the

painful bulbous ends which form after amputation.
The Symptoms are pain, anaesthesia, with numbness and formication in

the distribution of the nerve, and paralysis of muscles supplied by it, or

more commonly reflex spasms in adjacent or even distant muscles. The
tumor may, of course, be sometimes felt.

Treatment by medicines is only likely to be successful in syphilitic

cases
; otherwise the tumors must be removed.

LESIONS OF SPECIAL NERVES.

OLFACTORY NERVE.

A diminution or loss of the sense of smell (^anosmia) arises from altered

conditions of the nasal mucous membrane, such as excessive dryness, or in

coryza ;
and in affections of the base of the skull, involving the olfactory

bulbs, such as injury, tumors, caries of the bone, and meningitis. It some-

times occurs in locomotor ataxia, and is not uncommon in hysteria, as a part

of hysterical hemianaesthesia. It has sometimes occurred after excessive

stimulation of the olfactory nerve by strong odors. It should be remembered

that loss of smell may affect the power of appreciating flavors, which really

requires the combined action of the senses of taste and smell through the

posterior nares.

Excessive sensibility to odors (Jiyperosmid) is noticed in hysteria and
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insanity; and morbid subjective sensations occur in the insane, and some-

times as an aura in epilepsy.

The primary cause of these defects must be treated if possible. In anosmia

galvanism may be tried, the positive pole to the mastoid, the negative to the

nasal bones. , Striimpell recommends painting with a one per cent, solution

of strychnine nitrate in olive oil.

OPTIC NERVE.
We must here remember that the fibres which subserve the functions of

vision, and run between the retina in the eye and the visual centres in the

brain, are divided into three sections : the optic nerve, the optic chiasma,

and the optic tract, the fibres of which last can be traced through the optic

thalamus to the occipital lobes.

Optic Nerve.—This is liable to inflammation (optic neuritis) from a

variety of causes, some arising in the orbit, others in the intra-cranial

cavity, while others are general conditions of disease mostly affecting the

blood. The causes are, (i) in the orbit—orbital tumors, aneurisms of the

ophthalmic artery, and rheumatic inflammation
; (2) in the cranial cavity

—
cerebral, cerebellar, and meningeal tumors of all sizes and in all situations,

acute and chronic meningitis, chronic hydrocephalus, and thrombosis of the

cerebral sinuses; (3) general causes—malignant endocarditis, Bright's disease,

leukaemia, sometimes chlorosis, lead poisoning, enteric fever, and some other

conditions. The appearances of optic neuritis have already been described

(p. 158) ;
when it is due to orbital disease, it occurs only on the side of the

orbit affected, and is double only when both orbits are diseased
;
but intra-

cranial lesions, whether unilateral, median, or multiple, as well as blood con-

ditions, cause, with very rare exceptions, a double optic neuritis, unless the

lesion—as, for instance, a carotid aneurism—is so far forward as to press on

the nerve in front of the chiasma. The effects of optic neuritis on vision

are variable
;

vision may be practically good, with a great deal of neuritis ;

but on examination with the perimeter, the field may be found contracted

at its periphery. With the highest degrees of neuritis, vision may be lost or

reduced to perception of light.

Axial neuritis, or neuritis of the central fibres of the nerve, occurs at the

back of the orbit, and leads to a loss of vision in the centre of the field.

Optic atrophy occurs as a late stage of optic neuritis (secondary atrophy),

and occasionally as a primary lesion, without any previous neuritis, as in

locomotor ataxy. Vision is very greatly reduced, or abolished entirely, by

optic atrophy.

Optic Chiasma.—This may be affected by tubercle or syphilitic gumma
or meningitis, by the pressure of internal hydrocephalus and by hemorrhage
into its substance. Since it contains the decussation of those fibres which
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pass from the left tract to the nasal half of the right retina, and those which

pass from the right tract to the nasal half of the left retina, it follows that

its lesions produce paralysis of the 7iasal half of each retina, and a corres-

ponding blindness in the ternporal half of each visual field. This is accord-

ingly called temporal hemianopia. If the lesion extends to one side, or

forward in the optic nerve or backward in the optic tract, the direct fibres

on that side are affected as well, and the vision of that eye is quite lost.

A nasal hemianopia, or blindness of the inner half of each field, would

result from a separate lesion on each side of the chiasma involving the direct

fibres to the outer half of the retina. It is necessarily very rare.

Optic Tract.—The optic tract contains fibres which pass from the visual

centres, partly direct to the outer half of the eye of the same side, partly

across the chiasma to the inner half of the retina of the opposite eye. A
lesion of the left optic tract paralyzes the left half of each retina, and gives

blindness in the right half of each field
; similarly, a lesion of the right

optic tract produces blindness of the left half of each visual field.
*

This is

called lateral or homonymous hemianopia. This may, however, be caused

not only by lesions of the tract itself, but by diseases of the brain implicating

the fibres which connect the tract with the occipital lobe and the visual

centres. The dark part of the field may be a complete half, or it may be

less
; and this partial hemianopia is more likely to arise from lesions in

those posterior situations where the conducting fibres are less closely united

together.

A tumor in the occipital lobe may thus cause lateral hemianopia ;
and if

each occipital lobe is successively or simultaneously affected by any lesion—
as in a case that came under my notice some years ago

—there will be com-

plete blindness, or double lateral hemianopia. Optic neuritis may in some

such cases be entirely absent, and is not a necessary part of lateral hemian-

opia. A transient hemianopia may occur in cerebral hemorrhage ;
and a

peculiar form of lateral hemianopia is a striking phenomenon in migraine.

In recovery from hemianopia, the field generally clears from centre to pe-

riphery, as is common in migraine, or from above or from below, but rarely

from periphery to centre.

A patient with lateral hemianopia is likely to keep his head turned toward

the blind side, in order to see distinctly things in front of him. If the left

is the blind side, the right half of each retina is paralyzed ;
if then the head

is turned to the left, objects in front of the patient fall upon the left, or

normal, half of each retina. In lateral hemianopia, color vision may also be

affected {Jiemiachromatopsia~) .

Another form of visual defect is that known as crossed amblyopia, or

blindness of one eye due to a lesion on the opposite side of the brain. The

lesion then must be behind the tract
;
and it appears probable that this may

be caused by some disease of the cortex of the lower and hinder part of the

parietal lobe, the supramarginal, and the angular convolutions. There is
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concentric reduction of the field of vision for white light ; and the color

field is also reduced, and may be lost entirely. If the apparently sound eye
is tested, a much less degree of reduction of the field, both for white light

and color, will also be found. Thus it would seem that the visual centre on

one side has connectioijs with the eyes of both sides. In some cases of lateral

hemianopia, there is concentric reduction of the half-field which is not

blind, and this reduction is greatest in the field of the eye opposite to the

lesion. It is suggested by Gowers that this is due to an extension of the

lesion from the centre corresponding to the lateral hemianopia, to that

higher centre whose destruction causes crossed amblyopia.

Crossed amblyopia is frequently seen in hysteria, associated with hemi-

anaesthesia.

THIRD, FOURTH, AND SIXTH NERVES.

These nerves supply the muscles which move the eyeball, and their

lesions are best considered together. The fourth supplies the superior

oblique muscle, the sixth the external rectus, and the third the superior

rectus, internal rectus, the inferior oblique as well as the ciliary muscle, the

sphincter of the iris and the levator palpebrse muscle. The constant asso-

ciation of the eyes together in all their movements leads, when any one

muscle is paralyzed, to some important motor and visual disorders, by which

the paralysis may be recognized. These are : limited movement, strabismus,

secondary deviation of the sound eye, erroneous projection and diplopia.

Limitation of Movement.—This is in proportion to the amount of

paralysis : in extreme cases—for instance, of paralysis of the external rectus

—the eye cannot be moved outward beyond the middle line. After a time

contracture of the internal rectus takes place, and the eyeball is turned into

the inner canthus.

Strabismus, or squinting, is a want of correspondence of the visual

axes. This occurs when the two eyes look at an object which is in the part

of the field corresponding to the action of the paralyzed muscle. Thus, if

the right external rectus is paralyzed, the right eyeball cannot move out-

ward
; and when an object in the right half of the field is looked at, the left

eyeball moves to the right, while the right eyeball remains stationary : the

visual axes converge, and so much the more strongly the further to the right

the object is situate. This is called cofivergenf strabismus. If the right

internal rectus is paralyzed, the left eye can follow an object to the left, but

the right remains stationary, looking forward. The visual axes diverge,

and so much the more strongly the further the object is to the left. This is

divergent strabismus. The divergence of the axis of the affected eye from

correspondence with that of the sound eye is called tht primary deviation.

Secondary Deviation.— If, under the above circumstances, while the

sound eye is looking straight at (or fixing) the object, it be covered, and the

affected eye be made to fix the object, the sound eye will be moved still
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further in the same direction—that is, inward with paralysis of the opposite

external rectus, outward with paralysis of the opposite internal rectus. This

is called secondary deviation. It may be further measured if, subsequently,

the affected eye be covered, and the sound eye, again fixing the object,

returns to the position it formerly occupied. Secondary deviation is the

result of the increased innervation thrown into the paralyzed muscle, and

acting with the greater effect upon the unparalyzed muscle opposite.

Erroneous Projection.
—We judge of the position of objects in relation

to our own bodies by the movement of the eyeball, or rather by the amount

of nerve force supplied to the muscles that move it. If the eyes are at rest

in the middle of the orbit, we know that an object in the middle of the field

is straight in front of the body; if it moves, and we follow it with the eyes,

we judge of its new positions by the movements of the eyeballs. If a muscle

is paralyzed the increased effort to move suggests a greater movement than

has really taken place, and so gives the idea that the object is further in the

direction of the movement attempted than it really is. If the patient tries

to touch it with his finger he may miss it entirely. The erroneous projection

is always in the direction of the action of the paralyzed muscle
; outward,

in paralysis of an external rectus; inward, in paralysis of an internal rectus;

upward, in paralysis of a superior rectus.

Diplopia or Double Vision.—In paralysis of an ocular muscle there is

separate vision with each eye, when the visual axes do not correspond. The
t7'ue image seen by the sound eye, which fixes, is clear and sharp ; the false

image, seen by the inactive eye, is less distinct. There are two forms of

diplopia : lateral or homonymous diplopia, in which the right-hand image

corresponds to the right eye, and the left-hand image to the left eye ;
and

crossed diplopia, in which the right-hand image belongs to the left eye, and

the left-hand image belongs to the right eye. Lateral diplopia occurs with

convergent strabismus, crossed diplopia with divergent strabismus. In

paralysis of the lateral muscles during horizontal movements the images are

parallel with one another on the same level
;
but in other movements and

with other paralyses they are on different levels, or inclined to one another.

Diplopia has been generally explained by the fact that the image of the

object forms on parts of the two retinae that do not correspond. Dr. Gowers

prefers to explain it by the erroneous projection of the image seen by the

affected eye in the direction of the action of the paralyzed muscle.

In examining cases of diplopia a piece of colored glass may be placed over

one eye to distinguish the image that corresponds to it.

Diplopia may be diminished or increased by the use of prisms ;
diminished

if the prism is placed with its base in the direction of action of the paralyzed

muscles; increased if it be placed in the other direction.

The results of paralysis of the individual muscles are given on p. 170 in a

tabular form, for easy comparison.
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FOURTH AND SIXTH NERVES ALONE.

Lesion of the fourth nerve causes paralysis of the superior obUque muscle,

with the results shown in the foregoing table. In the same way lesion of

the sixth nerve causes paralysis of the external rectus.

THIRD NERVE ALONE.

This nerve has much wider connections. Its lesions cause paralysis of the

superior rectus, internal rectus, inferior oblique, levator palpebrge, sphincter

of the iris, and ciliary muscle. In complete paralysis the eye can only be

moved outward by the external rectus, downward and inward by the

superior oblique, and at the same time there is ptosis or drooping of one

upper eyelid from paralysis of the levator palpebrje. There is diplopia in

the upper, inner and lower parts of the field, the false image higher than the

true, and the separation of the images increases with movement inward.

The strabismus is, of course, divergent. The eyeball is slightly prominent
from the weakness of the recti, and in late cases there is contracture of the

external rectus. Finally, there are paralysis of accommodation and dilata-

tion of the pupil.

Lesions of the third nerve are, however, often partial, and accordingly
one or more muscles may escape

—for instance, ptosis may be absent
;
or the

levator palpebr?e and superior rectus, supplied by the upper division of the

nerve, maybe affected alone or escape together ;
or the external muscles may

be alone affected, or the internal (ciliary muscle and pupil contractors) alone.

Internal Ocular Paralysis.
—

Cycloplegia is the loss of the power of

accommodation from paralysis of the ciliary muscle. Distant vision is clear,

but near vision is blurred and indistinct. It may occur alone, or there may
be at the same time an absence of contraction of the pupil, which takes

place normally with accommodation. The ciliary muscle is supplied by the

third nerve by means of fibres which arise in the anterior part of the third

nerve nucleus, and pass by the trunk of the nerve to the ciliary ganglion and

the ciliary nerves.

Iridoplegia.—Paralysis of the iris occurs in three forms.

Accommodative Iridoplegia.
—This is a want of contraction during accom-

modation for near vision.

Reflex Iridoplegia.
—Loss of pupil light-reflex, or absence of contraction

of the pupil to the stimulus of light. The reflex path is through the optic

nerve, both optic tracts, probably the corpora quadrigemina, the anterior

part of the nucleus of the third nerve behind the centre for accommodation,

probably the second fasciculus of the origin of the third nerve, its trunk, the

ciliary ganglion, and the ciliary nerves
;
and any sufficient lesion of this will

cause reflex iridoplegia.
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Loss of the Skin Reflex.
—On pinching the side of the neck, the pupil of

the sanae side will be noticed to dilate, and the same may happen when the

palm of the hand is tickled. The motor path of this reflex is in the cervical

sympathetic, and the fibres connecting this with the cord at the lowest part

of the cervical region. The centre is said to be beneath the corpora quadri-

gemina. In some diseases involving this path the reflex is absent.

Ophthalmoplegia.
—By this term is meant paralysis of the ocular muscles

in general. External ophthalmoplegia is paralysis of the muscles outside the

eyeball ;
internal ophthalmoplegia, paralysis of the pupil and ciliary muscle ;

total ophthalmoplegia is paralysis of both internal and external muscles. This

last is always due to disease of the nuclei of the ocular nerves.

The lesions causing ocular paralysis may affect (i) the trunks of the nerves :

these are syphilitic and so-called rheumatic inflammations, the pressure of

orbital or intracranial growths, or of aneurisms, and rarely tumors of the

nerves themselves; (2) the fibres in the brain connecting the nerves with

their nuclei : such as hemorrhage, softening, tumors, and disseminated

sclerosis; (3) the nerve-nuclei. Paralyses of ocular nerves occur in con-

nection with some diseases, vv^ithout our being able to say with certainty

what is the seat or the nature of the lesion. Diphtheritic paralysis often

begins with strabismus, and loss of accommodation. In locomotor ataxy

paralyses of the third, fourth, or sixth nerve occur, which may be permanent

or transient. A pupil contracting with accommodation but not to light

(Argyll-Robertson pupil) is very common, and one of the earliest symptoms;

sometimes it is closely contracted. Syphilis may act by causing meningitis,

or gummatous thickening, and may contribute to the formation of aneurisms.

Nuclear degenerations also occur with some frequency in syphilitic subjects.

Cases of relapsing or recurring paralysis have been described. They begin

with pain in the eye, often with headache and vomiting. These last two or

three days, and coincidently, or as they lessen, there is paralysis of several

ocular muscles, internal and external. Ptosis is generally present. The

paralysis lasts a few days or weeks, and recurs at intervals of months or a

year. The disease lasts from early life to middle age. The cause is obscure.

Ocular Paralysis from Disease of the Nuclei.—Ophthalmoplegia

is a common result of disease of the nuclei. Some cases with an acute

origin have been recorded, but chronic ophthalmoplegia is much more fre-

quent. It occurs in association with locomotor ataxy, and in syphilitic

subjects ;
and also with progressive muscular atrophy, bulbar paralysis, and

general paralysis of the insane
;

it is gradual in its course, first one or two

muscles, then others, and finally after some years, nearly all the muscles,

being affected. Ptosis, however, may be absent, and is rarely complete. If

present, it gives the patient a sleepy look ;
the eyeballs are fixed or staring,

and sometimes they are slightly prominent. Double vision may be present

in the early stages, but often disappears in the course of time. Degenerative

itei.
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changes were found in the ocular nerve-nuclei by Dr. Gowers in a case of

Mr. Hutchinson's. A nuclear lesion is certainly present if the internal

muscles are alone paralyzed in both eyes, or if the external muscles are

paralyzed in both eyes without the internal, or if associated muscles in the

two eyes are paralyzed at the same time. But if both external and internal

muscles are paralyzed in both eyes, disease of the base of the brain may be a

cause as well as nuclear lesions.

Conjugate deviation of the eyes to the opposite side is caused by a lesion

on one side of the pons affecting the nucleus of tlie sixth nerve. The ex-

ternal rectus is paralyzed directly, the opposite internal rectus is paralyzed

through commissural fibres between the sixth nerve nucleus and the opposite

third nerve nucleus, and through the fibres to the internal rectus arising

there. A lesion of the sixth nerve nucleus is often accompanied by some

facial paralysis from the close proximity of facial nerve-fibres winding round

it.
,

Ptosis.—Besides ptosis due to lesions of the fibres and nucleus of the

third nerve, there are other forms: reflex ptosis, from irritation of the third

nerve, especially by decayed teeth
; ptosis from paralysis of the fibres of

Miiller in the fascia of the orbit, which are supplied by the sympathetic ;

congenital ptosis, probably due to a central defect
; ptosis in weakly adults,

especially women, which is worse in the morning; and, fiuaWy, hysterical

ptosis. In this last the affection is double, the head is thrown back, and the

frontales may be strongly contracted when the patient is told to look up.

But the attempt to look up is accompanied by a spasmodic movement of the

orbicularis, which prevents the action of the levator.

Treatment of Ocular Paralyses.—This must depend upon the cause,

if it can be ascertained. Syphilitic cases should be treated by potassium
iodide and mercury, and the same drugs may be at least experimentally given
in many other cases of less certain origin. For cases of an inflammatory

nature, counter-irritation by a blister behind the ear or leeches to the temple
should be tried. If cold has appeared to be the cause, hot fomentations

should be applied, and salicylates might be given internally. Electricity is

difficult in application and uncertain in results. Diplopia may be relieved

by the use of a prism, which should not be strong enough to fuse the images,
but only to approximate them, so that muscular efforts may be encouraged.
For ptosis in weakly individuals, tonics, such as iron, quinine, and strychnia,
are required, as well as local stimulants. Similar remedies, and especially

stronger stimulants, such as blisters to the temples, and faradism, should be

used in the hysterical form. If one eye only is affected, the other eye should

be bound up.
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FIFTH CRANIAL NERVE.

The fifth, or trigeminal nerve, has both motor and sensory fiinctions. Its

roots have extensive connections both above and below its point of exit

from the brain.- In front of the Gasserian ganglion the nerve divides into

its first, second, and third divisions
;
the third division containing the motor

fibres. The first division receives a branch from the sympathetic, which goes
to the dilating fibres of the iris

;
the second division is connected with the

spheno-palatine ganglion ;
the third with the otic ganglion and the chorda

tympani nerve. The third division is called lingual gustatory, but it is

probable that all the taste-fibres pass into the chorda tympani, by which they
reach the facial nerve, pass along it to the genu, and, leaving it by the great

superficial petrosal and vidian, pass through the spheno-palatine ganglion to

the second division of the fifth.

The fibres of the fifth nerve may be injured in any part of its course, by
tumors, hemorrhage, etc., in the pons; its trunk may be affected by tumors

or meningitis at the base of the brain
;
in front of the Gasserian ganglion the

first division is liable to pressure from tumors about the cavernous sinus, or

aneurisms or cellulitis in the orbit
;

the second and third divisions may be

injured by growths in the spheno-palatine fissure. Injuries to the mouth or

nose may involve various branches of the second and third divisions, and

the same may be involved in inflammation of the neighboring parts, causing
neuritis.

Symptoms.—These must depend on the position of tlie lesion, and

whether it involves the fibres of sensation, taste, or motion. If the se/isory

fibres are involved, the result is anaesthesia of the face, corresponding to the

distribution of the nerve; for the first division, anaesthesia of the forehead

and anterior part of the scalp, the upper eyelid, and bridge and tip of the

nose
;

for the second division, the malar bone, the cheek, the lower eyelid,

the side of the nose, the upper lip, upper teeth, upper part of the pharynx,

tonsils, soft palate, uvula, and roof of mouth
;

for the third division, the

greater part of the temple, the upper and front part of the ear, the auditory

meatus, the lower part of the cheek near the mouth, the lower lip, the chin,

the lower teeth and gums, the tongue, part of the mucous membrane of the

mouth, and the salivary glands.

The loss of sensation is often preceded by tingling and numbness, or

neuralgic pains, and there may be tender points like those found in ordinary

neuralgia; it may be accompanied at first by sensitiveness to pain, but this

is finally lost also. The mucous membranes are, of course, involved as well

as the skin—namely, the conjunctiva, the nasal and buccal mucous mem-
branes. The nose is insensitive to the stimulus of pungent vapors like am-

monia, and though smells are at first perceived well, the sense becomes after-

ward blunted. In consequence of the mouth being insensitive on one side.
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food is not chewed on that side, and a thick fur collects on the tongue for

want of the cleaning operation of mastication.

Certain trophic changes also occur in lesions of the fifth nerve ; the secre-

tions of the mucous membranes are diminished, there may be swelling and

ulceration of the gums, the teeth become loose
;

if the cheek is bitten it heals

slowly. Often the eyeball inflames (neuro-paralytic ophthalmia) ;
keratitis

begins on the lower side, with cloudiness, opacity, and ulceration, by which

eventually the eye may become perforated and destroyed. It has been

attributed to irritation of the insensitive surface by foreign bodies. Gowers

suggests that there is a special irritating lesion of the nerve itself. Herpes
zoster occurs especially in connection with the first division, and appears to

arise from inflammation of the Gasserian ganglion.

Loss of taste occurs in disease of the root of the nerve, and may then be

complete. Loss of taste in the aaterior two-thirds of the tongue occurs

from lesions of the lingual gustatory below the junction of the chorda

tympani. To explain the complete loss in lesion of the root, Ve must

believe that the taste-fibres from the back of the tongue must reach the fifth

nerve by some circuitous course, like those of the anterior two-thirds. Such

a course may be through the glosso-pharyngeal nerve, by its tympanic
branch to the petrosal nerve and otic ganglion. Gowers notes the facts

that there is no case on record showing abolition of taste from disease of the

root of the glosso-pharyngeal nerve, and that taste is often lost in the back

as well as the front of the tongue from caries of the middle ear.

If the ?notor portion of the fifth nerve is involved, which is only likely to

happen in lesions near the origin of the nerve, the temporal, masseter, and

pterygoid muscles are paralyzed. In the first two, this can be detected by

placing the hand on the temple or the side of the jaw while the teeth are

firmly clenched, when a comparison with the other side will detect the want

of contraction. If one external pterygoid is paralyzed, the jaw cannot be

moved to the opposite side
;
and if the jaw is depressed it deviates to the

paralyzed side. Any impairment of the action of the mylohyoid and digas-

tric, and of the tensor tympani and tensor palati, cannot be detected. After

a time atrophy of
,

the temporal and masseter may be recognized.

Diagnosis.—The presence of severe pain may give for a time a resem-

blance to neuralgia; but anaesthesia and loss of taste prove an organic origin.

If one or other branch is alone affected, the lesion is in front of the Gas-

serian ganglion ;
if all the branches, it must be near the origin. The asso-

ciation of other nerve-paralyses, such as those of the ocular nerves, or of the

motor tract, may also help to localize. Loss of taste occurs as a part of

hemiangesthesia, and of hysteria.

Treatment.—Besides dealing with the cause, if possible, we may relieve

pain by morphia, cocaine, or gelsemium ;
and anaesthesia may be treated by

the application of the faradic wire-brush.
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FACIAL NERVE.

The tortuous course of the facial nerve from the pons to its distribution

on the face renders it especially liable to inflammation and compression.

Paralysis of the facial muscles, indeed, may be caused by lesions not only of

the facial nerve itself, and of the nerve-nucleus, but also of the facial portion

of the cortical centres, and the fibres which connect this with the nucleus.

These last, supra-nuclear, lesions cause a limited form of paralysis, which

will be described in hemiplegia. We have here to do with the more com-

plete nuclear and nerve-trunk paralysis which goes sometimes by the name
oi Bell' s palsy.

Causes.—The nucleus and the fibres in the pons may be involved in

tumors of that part of the brain, and occasionally the nucleus is degenerated
as a part of labio-glossal paralysis. Tumors of all kinds at the base of the

brain and meningitis may involve the nerve-trunk between the brain and

the internal auditory meatus. In the petrous bone the nerve is liable to

injury from otitis, and suppuration of the mastoid cells
; and rarely hemor-

rhage has compressed the nerve in the aqueduct of Fallopius. On the side

of the face the nerve may be injured by blows, or may be involved in cellu-

litis or parotid growths. The more common cases of facial paralysis often

come on after exposure of the face to a draught, as by sitting at a window
;

but sometimes apparently without any recognizable cause. Such cases are

attributed to neuritis, which probably affects the nerve in the lower part of

the aqueductus Fallopii. A it^^ cases of facial paralysis have been recorded

after zona of the face. Facial paralysis is nearly always unilateral. Double

facial paralysis {diplegia facialis) may occur from bilateral disease of the

pons, or from otitis or syphilitic disease successively affecting both nerves.

Diphtheria is mentioned as a rare cause, and I once saw a case which gave
no special indications, and was possibly of neuritic origin.

Symptoms.—All the muscles of the affected side of the face are more

or less paralyzed. The most noticeable features are the inability to close

the eye, and the distortion of the mouth on attempting to smile or show the

teeth, but other defects may be seen on examination. The forehead is not

wrinkled on trying to raise the eyelids or look up. The eyelids cannot be

brought together, but there is a permanent fissure of a quarter to a third of

an inch in width. When told to close the eye, the patient brings the lids

nearly together, and then rolls the eyeball under the upper lid, so that only

the sclerotic can be seen. On smiling or showing the teeth, the angle of the

mouth is drawn up on the healthy side
;
but the lips remain in contact on

the paralyzed side, and a characteristic elongated triangular opening is the

result. Moreover, the lips, and median fossa under the nose, are displaced

to the sound side, so that the tongue, if protruded, seems to lie nearer the

paralyzed side, though actually in the middle line. This can be proved by
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looking at the incisor teeth. The lips cannot be put together for whistling

or blowing, and air escapes irregularly on the paralyzed side
; and the

articulation of labial sounds is imperfect in bad cases. The buccinator is

paralyzed, and food collects between the cheek and the gums. The failure

of the nasal muscles may be seen in efforts to sniff, when the nostril on the

sound side dilates, while the opposite ala remains passive. The paralysis of

the depressors of the angle of the mouth and of the platysma can also be

shown. An important difference exists between the condition in youth and

advanced life. The elasticity of the tissues in youth will keep the different

parts of the paralyzed face in their normal position so perfectly, that during

rest there is no want of symmetry, and the paralysis may be quite overlooked

until the patient speaks or smiles
;
but in advancing age elasticity is lost,

wrinkles multiply, and the parts which are unsupported by muscular action

fall by the action of gravity, and cause a distortion which can be at once

recognized. The lower lid falls away from the eyeball, the lachrymal

secretion may thence overflow on to the cheek, and the lower angle of the

mouth is depressed. The levator palati is said to be innervated by the facial

nerve through the vidian, and the spheno-palatine ganglion; and to be para-

lyzed with the facial muscles in cases of a lesion above the genu. The arch

of the palate is said to be lower on the affected side, and the uvula to be

turned to the sound side. Much doubt exists as to these observations.

Taste may be lost on the affected side of the tongue, if the facial is diseased

in its bony canal between the genu and origin of the chorda tympani nerve.

There may be increased sensitiveness to musical notes of low pitch, from

paralysis of the stapedius and unopposed action of the tensor tympani.

Deafness may be present either from coexisting lesions of the auditory nerve

or from aural catarrh.

The electrical reactions undergo changes similar to those in other muscles

paralyzed by lesions of nerve and nucleus. Faradic reactions are diminished

or lost
;
and galvanic reactions, at first excessive, subsequently become dimin-

ished with the development of polar changes.

If wasting occurs in late stages it is not obvious, as the muscles are so thin

as to contribute very little to the natural fullness of the face.

Course.—Facial paralysis runs a variable course. The so-called rheumatic

form often develops quite suddenly, and is complete in a few hours. It

may gradually recover in a few weeks or months
;

it may recover only

partially ;
or the face may remain permanently and absolutely paralyzed.

A partial recovery is often followed by a peculiar condition of contracture of

the paralyzed muscles. These are somewhat shortened, the eye is a little

closed, and the angle of the mouth slightly drawn up by the zygomatic! ; and,

if the muscles of the sound side are at rest, the first impression that one gets

is that the paralyzed side is active, and that the sound side is paralyzed.

This idea is corrected at once when the patient speaks, or smiles, or tries to

12
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shut the eyes. The contracted side can contract very little more, while the

sound side has a wide range of movement. In this condition, also, the

affected muscles cannot be moved independently
—in closing the eye, the

angle of the mouth is raised
;

in smiling, the eye is partially closed. This

is called secondary over-action.

Diagnosis.
—The recognition of facial paralysis is not difficult. The

important point is generally to distinguish the seat of the lesion. In facial

paralysis of cerebral or supra-nuclear origin, the muscles of the lower part of

the face are mostly affected, those of the upper part very little
;

the eye can

always be closed, though not so tightly as on the opposite side
;
and the

wrinkling of the forehead is slight. A smile is less impaired when .produced

by emotion than when voluntarily attempted, and the electrical reactions of

the affected muscles are normal, or nearly so. In a lesion of the facial nerve

nucleus, the orbicularis oris escapes, as the nuclear origin of the nerve of this

muscle seems to be connected with that of the tongue. A tumor of the pons
not unfrequently involves the seventh and sixth nerves at the same time,

from their close proximity to one another. Lower down the loss of taste

may localize the lesion as indicated. Rheumatic neuritis may begin below

this section of the nerve, and involve it by extension.

Treatment.—Cases of tumor may not be amenable to treatment. Po-

tassium iodide should be given in cases possibly syphilitic. Irt ordinary

rheumatic paralysis, warmth locally applied, counter-irritation by a blister

over the mastoid process, and salines with* potassium iodide should be

employed. Later, the continuous galvanic current should be used.

AUDITORY NERVE.

Various cerebral lesions may involve the nuclei of the nerve in the pons,

or its higher connections in the brain
; the nerve itself may be injured

by meningitis, by thickening of the petrous bone, by aneurisms or tumors ;

lastly, the expansion of the nerve in the labyrinth may be damaged by acute

or chronic inflammation, by syphilitic disease, or degenerative changes.

The results of these lesions are : Deafness ; and various subjective sounds,

especially tinnitus. Excessive sensibility to sounds is more often a functional

disorder.

Deafness from the above cause is called nervous deafness, and has to be

distinguished from loss of hearing due to interference with the conduction of

sound through the tympanum and external meatus. The examination of

the ear for this purpose can be made with the tuning-fork, which should

be first held near the ear. and then placed with its foot against the temporal

bone. If the sound cannot be heard in the first position, but can in the

second, then the nerve apparatus is healthy, but conduction is bad. A
healthy nerve apparatus is also shown if with the tuning-fork on the bone
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the sound is intensified by closing the ear. If the sound cannot be heard

with the tuning-fork on the bone, the nerve apparatus is faulty.

Normally, if a vibrating tuning-fork be held to the head till it is no longer

heard, and then held opposite the ear, its vibrations are again heard for a

time. This fact may be utilized in slighter cases of deafness; if the tuning-

fork is not heard opposite the ear longer than it is on the bone, the conduc-

tion of the ear is impaired.

When the conduction is found to be normal, deafness must be due to a

lesion either of the nerve or of the labyrinth. Which of these is more likely

to be at fault must be determined by associated symptoms. These may
sometimes point to an intracranial lesion, but, as a fact, deafness is not a

very common symptom in cerebral cases, unless the trunk of the auditory

nerve is directly compressed by a tumor.

Tinnitus Aurium.—By this term is meant the various subjective sensa-

tions of sound, generally of ringing, rushing, or roaring kind, with which,

in its slighter degrees, nearly every one is familiar. It is clearl-y due to

irritation of the auditory nerve fibres, and may occur in almost any form of

ear disease, whether of the external meatus, of the middle ear, of the laby-

rinth, or of the nerve or nerve centres. An instance of lesion in the first

situation is the accumulation of cerumen ;
an instance of lesion in the last

situation is the occurrence of subjective sounds in migraine, in epilepsy,

and in conditions of impaired general health, such as gout, anaemia, alco-

holism, and chronic Bright's disease. Tinnitus is frequently associated with

deafness, the two symptoms being due to a common cause.

Treatment.—The cause of the tinnitus must be first considered. Dis-

ease of the external or middle ear may be directly treated, and any general

disorder, like anaemia or alcoholism, should be met by appropriate remedies.

In addition, when the tinnitus seems to be due to the nerve or labyrinth,

the following may be tried : Potassium bromide, hydrobromic acid, quinine,

sodium salicylate (Gowers) internally; counter-irritation by a blister behind

the ear, or the continuous current of electricity.

GLOSSO-PHARYNGEAL NERVE.
There appears to be considerable doubt as to the exact anatomy of this

nerve—that is, whether its motor fibres are derived from its own nucleus or

from the pneumogastric ;
and whether it contains taste-fibres for the back of

the tongue. It has been already stated that lesions of the fifth nerve cause

loss of taste at the back of the tongue, and that no lesion of the glosso-

pharyngeal root has been known to abolish taste in this situation. Taste-

fibres, if they exist in the nerve, may reach the fifth nerve through the

tympanic plexus and the otic ganglion. The nucleus of the nerve is in-

volved in cases of labio-glossal paralysis, and the trunk is likely to be
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affected by tumors or other lesions of the medulla, in association with the

root of the pneumogastric ; so that symptoms referable to disease of the

glosso-pharyngeal alone cannot generally be recognized.

PNEUMOGASTRIC NERVE.

This nerve has both motor and sensory fibres, and is extensively dis-

tributed to the pharynx, larynx, lungs, heart, stomach, intestines and spleen.

But many of its motor fibres are contributed by the accessory portion of the

spinal accessory nerve.

It is liable to still more lesions than the other cranial nerves, from its

great extent and varied course—e. g., lesions of its nuclei from degeneration,

softening or hemorrhage, generally in association with the adjacent nuclei
;

meningitis, syphilis, tumors, or aneurism affecting its roots
;

in the neck

wounds, surgical operations, aneurisms, new growths, or enlarged glands.

The last three are frequently causes of difficulty with the pneumogastric in

the thorax and the recurrent laryngeals in any part of their course. Diph-
theritic paralysis and alcoholic neuritis also affect the functions of the

pneumogastric nerve.

If the pharyngeal branches are affected, swallowing is difficult, the food

lodges in the pharynx, and small portions or liquids may pass into the

larynx and cause choking. If the laryngeal branches are diseased, either in

the trunk of the nerve itself, or in the recurrent laryngeal nerve, the various

forms of paralysis of fhe vocal cords, and other parts of the larynx, are pro-

duced, which are described in the section on Diseases of the Larynx. Pul-

monary branches are both afferent and efferent
;

of the afferent fibres, some

augment, others inhibit, the respiratory centre, and the efferent fibres are

said to supply the muscular fibres of the bronchi. But it is only in rare

instances that the results of lesions of these fibres are observed clinically.

Cheyne-Stokes respiration, and the spasms of hydrophobia, are probably

dependent on changes in the respiratory centres, with which the vagus
nucleus must be connected. The cardiac fibres have an inhibitory action,

and are believed to be inflamed in cases of alcoholic paralysis, when the

pulse may become excessively rapid ;
a similar acceleration has occurred

from local disease of the nerve trunk. Some curious cases are on record of

slowing of the heart from irritation of the vagus by pressure. Lesions of

the gastric branches seem to have caused in different cases pain, vomiting, or

excessive appetite ;
the vomiting frequently observed in cerebral disease

must be due to irritation of these nerves.

Treatment must be conducted on the lines indicated in the case of other

nerves. {See, also, Diseases of the Larynx.)
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SPINAL ACCESSORY.

The external portion of this nerve arises by a series of roots from the

cervical part of the spinal cord, and is really a motor spinal nerve directly

connected with the anterior cornua. It is distributed to the sterno-mastoid

and trapezius muscles ;
it is the chief supply of the former, but the latter is

largely innervated by cervical and dorsal nerves.

In addition to cervical and intracranial lesions, like those suffered by the

vagus, the spinal accessory may be injured by caries of the cervical spine,

enlarged glands, or abscesses in the neck, and by direct injury. If the lesion

is in the posterior triangle, the sterno-mastoid will, of course, be spared.

Paralysis of the sterno-mastoid is shown by the want of prominence due to

the contraction of the muscles, and by deficient power of rotation of the

head to the opposite side. In paralysis of the trapezius, the natural slope

between the neck and the shoulder is lost, and becomes a deep hollow,

which is exaggerated when the shoulder is raised, as it still can b*e by the

action of the levator anguli scapulae. The point of the shoulder lies lower

than normal, and the angle of the scapulae is rotated inward by the unop-

posed action of the rhomboids and levator. Elevation of the hand above

the head is, however, difficult or impossible, because the trapezius does not

fix the scapula for the use of the deltoid, nor does it assist in that rotation,

for which the serratus magnus is chiefly employed. If the whole muscle is

paralyzed, the approximation of the shoulder blade to the spine is incom-

plete ;
but in spinal accessory lesions it is chiefly the upper part between

the occiput or the acromion that is affected. With a persisting lesion

atrophy and electrical changes naturally follow.

Treatment.—Here we must deal, where possible, with the causative

lesion, and with the muscular failure by galvanic stimulation, and perhaps

massage.

HYPOGLOSSAL NERVE.
This nerve, like the last, has a purely motor function, supplying the

tongue and most of the muscles attached to the hyoid bone. Its lesions are

very similar to those of the two nerves last considered. As the two nuclei

are so close to the middle line, they are generally affected together, produc-

ing bilateral results. Unilateral paralysis may result from disease above the

nucleus, between it and the cortical centre in the ascending frontal convolu-

tion
; and below the nucleus, from meningitis, simple and syphilitic growths,

caries of the cervical vertebrae, and tumors, cellulitis, or injuries beneath the

jaw. If it is paralyzed on one side, the back of the tongue on that side is

slightly raised from loss of the tonic contraction of the hyoglossus muscle.

In the mouth it cannot be moved freely to the same side, but when pro-

truded is pushed to the affected side by the contraction of the posterior fibres
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of the genlo-hyoglossus, and by the elongating action of the transversus

muscle on the healthy side. In bilateral paralysis, the tongue lies motionless

in the mouth. Articulation is impaired in proportion to the loss of move-

ment, but very slightly in unilateral disease. Mastication also suffers at the

same time. If atrophy supervenes, the tongue shrinks in bulk, feels flabby,

and the mucous membrane is thrown into wrinkles. The position of the

lesion is suggested by the associated symptoms. If it is above the nucleus,

there may be hemiplegic weakness on the same side as the lingual paralysis,

but there will not be atrophy ;
if below the nucleus, atrophy may ensue, and

paralysis of the limbs, if any, will be on the opposite side. If bilateral, the

lesion is at or near the nuclei, and it is the same if the other lower cranial

nerves are involved.

Treatment.—This must follow the causal indications. To galvanize

the tongue a spatula may be used, with a. wooden handle, and insulated by

sealing-wax where it passes over the lips. (Gowers.)

LESIONS OF SPINAL NERVES.
The fibres of the spinal nerves are liable to lesions arising in the spinal

cord itself, in the neighborhood of the spinal column, and in the nerve

trunks and branches. But, as is well known, all the nerves except the

intercostal nerves proceed from plexuses just outside the spinal column, in

which the fibres are intermixed, so that isolated" nerve paralyses in the limbs

are more likely to be caused by lesions below the plexuses, while injuries of

the plexuses, or nerve- roots, or spinal cord, are more liable to be followed

by grouped paralyses. Disease of the spinal cord of limited extent may lead

to isolated paralysis, such as occurs sometimes in progressive muscular

atrophy and infantile paralysis.

The lesions of the spinal nerve trunks are mostly injuries from pressure,

wounds, fractures, and dislocation in the lower trunks
;

from new growths,

aneurisms, and abscesses in the proximal portions near the spinal column.

Exposure to cold, causing neuritis, is occasionally a cause
;
and the causes

of multiple and peripheral neuritis, already enumerated (p. 162), must not

be forgotten.

Seeing that most spinal nerves contain both motor and sensory fibres, the

symptoms of their disease are both loss of muscular power and anaesthesia,

determined by the distribution of the nerve-fibres to muscles and skin

respectively. If the lesion is persistent, atrophy and altered electrical

reactions of the muscle will ensue, and perhaps trophic changes in the skin.

A knowledge of anatomy will be a guide to the recognition of the lesions

of these nerves, but some of the more important and frequent may be here

shortly described.
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PHRENIC NERVE.

The fibres of the phrenic nerve are involved in disease of the cervical

portion of the spinal cord, such as acute myelitis; occasionally the nerve

is injured by wounds in the neck, and it may be pressed upon by tumors in

the neck and thorax. It is not unfrequently involved in diphtheritic and

alcoholic paralyses, and in other cases, presumably of multiple neuritis
;
and

it may be affected in lead-poisoning. The characteristic symptom of a

bilateral lesion is paralysis of the diaphragm. The breathing is effected

solely by the action of the intercostal muscles, and accessory muscles of

inspiration ;
the abdominal wall, instead of advancing during inspiration, is

retracted, and it is driven out during expiration. Dyspnoea may be slight

when the patient is tranquil, but movement increases the difficulty, and then

the over-action of the thoracic walls becomes especially striking. In a less

marked stage of paralysis the diaphragm seems to remain in a semi-inspira-

tory position, not contracting upon the contents of the abdomeq, but it

resists being drawn up into the chest, so that the abdominal wall is more

stationary during respiration. The chief danger of diaphragmatic paralysis

is the accumulation of mucus in the chest
;
a full inspiration is impossible,

and so coughing becomes difficult. Moreover, the circulation of the blood

must be impeded in the lower part of the lungs, from inaction of the dia-

phragm, and here the mucus accumulates most abundantly. Any bronchitis,

of course, adds to the dangers. Diaphragmatic paralysis, though it some-

times gives the cotip de grace to alcoholic and diphtheritic paralyses, is not

necessarily fatal—it may last some days or weeks, and then gradually recover.

POSTERIOR THORACIC NERVE.

This nerve is sometimes injured, as it lies in the posterior triangle of the

neck, by carrying loads on the shoulder. The lesion is thus common in

porters, etc., and is nine times more frequent in men than women; it also

arises from cold, and may be seen in acute spinal paralysis. The paralysis

of the serratus magnus which results is distinguished by the position of the

scapula. The inferior angle approaches the spine from the unopposed
action of the rhomboidei and the levator anguli scapulae. The arm is with

difficulty raised above the horizontal, since complete elevation is largely

effected in health by the serratus magnus rotating the lower angle of the

scapula forward. When the arm is moved forward in the horizontal posi-

tion, the angle of the scapula projects from the chest, so that the fingers can

be placed underneath it
;
and it approaches the spine at the same time.

Cutaneous anaesthesia is, as a rule, absent, but the onset may be accompa-

nied by neuralgic pains. The digitations of the muscle below the axilla

may be obviously wasted or inactive, as compared with the other side.
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CIRCUMFLEX NERVE.

Dislocations of the shoulder, falls or blows on the shoulder, and the pres-

sure of a crutch, are the special causes of paralysis of this nerve. In lesions

of the brachial plexus, in lead paralysis, and in spinal lesions it may also be

involved. It is rarely caused by cold. The chief symptom is paralysis of

the deltoid muscle, so that the arm cannot be raised to the horizontal posi-

tion
; any attempt results in elevation of the shoulder by the trapezius and

serratus, while the arm hangs vertically. In old cases, atrophy and reaction

of degeneration supervene. Cutaneous anaesthesia is often absent, and

paralysis of the teres minor, also supplied by the circumflex, cannot generally

be recognized. It must be remembered that ankylosis of the shoulder-joint

fixes the arm in the same position, and leads to atrophy of the muscle.

Passive motion will distinguish between them.

MUSCULO-SPIRAL NERVE.

This nerve, from its exposed position as it winds round the humerus, is

especially liable to injury from prolonged pressure, from the use of a crutch,

or from hanging the arm over the' back of a chair during sleep, or from

sleeping with the whole weight of the body upon one arm. It may be also

injured by fractures and dislocations, and rarely by violent action of the

triceps. Cold is not a common cause. A partial affection of the branches

of the musculo-spiral nerve is the characteristic feature of chronic lead-

poisoning. The muscles paralyzed by a lesion high up are the extensors of

the elbow and wrist, the long extensors of the finger and thumb, and the

supinators ;
but in the more common lesions a little above the elbow one or

more muscles escape, especially the triceps and the supinator longus. With

paralysis of the triceps there is inability to extend the forearm on the arm.

This must be tested with the arm raised, so as to avoid the action of gravity

in extending the forearm. The extensor paralysis of the wrist and fingers

is shown by the "dropped wrist" or "dropped hand." If the forearm is

extended in pronation, the hand hangs vertically, and cannot be raised, nor

can the fingers or thumbs be lifted from their pendant position. If the

hand be raised and the first phalanges be supported, the middle and terminal

phalanges can then be extended by the action of the interossei and lumbri-

cales. The supinator paralysis prevents any movement from the position of

complete pronation, but if the forearm be flexed, supination will be effected

by the biceps. Flexion in semi-pronation is weakened by the absence of

the supinator longus, and the characteristic prominence of this muscle in

movements of the flexion is absent. Flexion of the fingers is considerably

weakened by the passive approximation of the ends of the muscles, and a

curious prominence forms on the back of the wrist, which is possibly due,
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as suggested by Gowers, to the synovial sacs and bones of the carpus pro-

jecting in that direction when unsupported by the extensor tendons. If

there is cutaneous anaesthesia, it affects the outer side of the back of the

hand, the back of the thumb, and the back of the first phalanges of the

fore and middle fingers.

ULNAR NERVE.

This is exposed to wounds and injuries in the arm, and near the wrist, to

dislocations of the shoulder and elbow, and to fractures of the forearm. A
neuritis from cold is not common

;
but the stretching of the nerve at the

elbow by extreme flexion of that joint probably sets up neuritis sometimes,

especially in those already out of health. The movements affected are flexion

of the wrist toward the ulnar side, flexion of the fingers, especially of the first

phalanges, with extension of the second and third, adduction of the thumb,

and the lateral movements of the fingers by the interossei. In old cases, the

unopposed action of the extensor muscles leads to over-extension of ihe first

phalanges, and flexion of the second and third, producing the claw-like hand

{main en griffe). Ansesthesia is variable : its limits are the ulnar part of the

hand corresponding to one-and-a-half fingers in front and two-and-a-half on

the back.

MEDIAN NERVE.

This is mostly affected by injuries, occasionally by neuritis. When it is

paralyzed the forearm cannot be pronated more than half-way, flexion of the

wrist takes place toward the ulnar side, the thumb cannot be flexed or

adducted, the second phalanges of the fingers cannot be flexed on the first,

nor the third phalanx on the second, except in the case of the third and

fourth fingers, in which this is effected by the ulnar half of the flexor pro-

fundus. Anaesthesia, if it occurs, affects the radial half of the palm of the

hand, the anterior aspect of the thumb, forefinger, middle finger, and radial

side of ring finger, and the dorsal surfaces of the same three fingers (or fore

and middle only in some persons).

SCIATIC NERVE.

The most common paralysis in the lower extremity is that due to disease

of the sciatic nerve, wholly or in part. It may be from tumors or diseased

bone in the pelvis, from dislocations of the hip, from wounds, tumors, or

neuroma in the thigh. The external popliteal (peroneal) nerve, like the

ulnar, occupies an exposed position near the knee. Neuritis is relatively

common, and to this many, if not all cases, of sciatica are to be attributed.
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EXTERNAL POPLITEAL NERVE.

Lesions cause paralysis of the tibialis anticus, the peronei, the long exten-

sors of the toes, and the short extensor on the dorsum of the foot. The foot

hangs down when raised from the ground (foot-drop), and lies extended

when the patient is in bed
;
dorsal flexion of the foot, and of the toes, and

abduction of the foot, and elevation of its outer border are deficient or

impossible. Wasting of the anterior tibial muscles, and of the little extensor

brevis can be readily recognized by contrast with the other leg ;
in old cases

permanent extension of the foot (talipes) is produced mainly by the action

of gravity, especially when the patient lies in bed. Anaesthesia affects the

outer half of the front of the leg and the dorsum of the foot.

INTERNAL POPLITEAL NERVE.

Extension (plantar flexion) of the foot and flexion of the toes cannot be

effected. The patient cannot raise himself on his toes, nor can he adduct

the foot. In old cases talipes calcaneus may develop, and a kind of claw-

foot from over-extension of the proximal phalanges, and flexion of the second

and third. Anaesthesia corresponds to the outer half of the back of the leg,

and the sole of the foot.

In a lesion of the sciatic trunk above the upper third of the thigh, the

flexors of the leg upon the thigh are also involved.

SCIATICA.

This has long been regarded as a typical neuralgia involving the sciatic

nerve, but the fact, so commonly observed, that in old cases the muscles of

the lower extremity waste, shows that there is something more than a pure

functional neuralgia ;
and Dr. Gowers shows that it is, indeed, in the large

majority of cases, a genuine neuritis, as proved by the conditions under

which it arises; by the accompanying symptoms, anaesthesia, and muscular

atrophy ;
and by the fact that in a few cdtsts post-mortem neuritis has actually

been found.

.Etiology.
—The disease is much more common in men than women, and

occurs in the latter half of life, especially between the ages of forty and

fifty (Gowers). The gouty and rheumatic dispositions seem to render people

liable to it, and it is excited by cold in a large number of cases ; by various

mechanical causes, such as blows, long pressure on the nerve, as by the edge

of a chair
; by fatigue from excessive walking, or otherwise, and by some

diseases within and without the pelvis.

Symptoms.—The chief symptom is pain, which is felt in the nerve-

trunk or its branches ; it comes on either gradually or suddenly, and is
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aggravated by movement or the attempt to walk, or by anything which

causes the nerve to be stretched or pressed upon. To avoid this, the patient

holds the leg flexed at the knee when walking, and when lying down the

most comfortable position is one of flexion. The pain is most often in the

back of the thigh, but -may extend down the back of the calf, along the

outer side of the leg, and to the sole of the foot; and is often most intense

at certain spots, namely, near the posterior iliac spine, at the sciatic notch,

about the middle of the thigh, behind the knee, below the head of the

fibula, behind the external malleolus, and on the dorsum of the foot. The

nerve, too, is tender to pressure, especially at the sciatic notch, along the

back of the thigh, and in the external popliteal branch behind the head of

the fibula.

The pain is burning or gnawing, more or less continuous, but intensified

by movement or manipulation. In severe cases, other disturbances of nerve-

function occur. These are tingling, formication, and anaesthesia, in con-

nection with sensory fibres ;
and atrophy of muscles, muscular weakness, and

sometimes fibrillary tremors, from implication of motor fibres. The electri-

cal reactions are not markedly altered except in severe cases, when reaction

of degeneration may occur.

The duration is very variable. Slight cases may recover quickly ;
severer

cases last months or years ;
and after subsidence of the pain, muscular wast-

ing, fibrillary contractions, and a tendency to cramps may persist for some

time.

Diagnosis.—The diagnostic points in favor of sciatic neuritis are the

tenderness of the nerve and the presence of anaesthesia and muscular atrophy.

These distinguish it from a pure neuralgia of this region, which appears to be

rare. Further, it must be distinguished from the pains due to hip-joint dis-

ease and pelvic lesions, in which, also, tenderness should be absent, and the

pains more limited to the seat of the lesion. But even if neuritis is present,

it maybe secondary to such lesions, and the symptoms special to them should

be carefully looked for before concluding that the disease is a primary

sciatica.

Prognosis.—This is, on the whole, favorable.

Treatment.—Complete rest is essential, in the position that most eases

the pain. Any gouty predisposition may be met by suitable remedies, such

as saline diuretics and purges. In acute cases—especially those due to cold

—hot poultices or fomentations should be applied to the affected limb, and,

internally, perchloride of mercury or iodide of potassium. In later stages,

both counter-irritants and sedatives are of value. Mustard plasters, blisters

frequently repeated, acetic turpentine liniments, and the chloride of methyl

spray as recommended by Debove, may all give some relief. This last is

only a method of obtaining counter-irritation by temporary freezing of the

skin along the course of the nerve. Often the greatest benefit is obtained
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from morphia injections, but they must be given with proper fear that a mor-

phia habit may be subsequently induced. A cocaine injection of
3.-

or i

grain is said to be also efficacious. Belladonna, opium, and chloroform lini-

ments may be also used, and galvanism in the same way as is described under

neuralgia. Finally, in severe cases, nerve-stretching remains as a means of

getting relief, generally for some time, even if the pain subsequently recurs.

SPASM OF MUSCLES SUPPLIED BY CR.\XL\L NERVES.

Spasm of Ocular ^Iuscles.

This occurs in association with various diseases of the eye, in the conju-

gate deviation of cerebral disease, in hysteria, and other conditions. Clonic

spasm is termed nystagmus. The eyes are moved rapidly to and fro, gener-

ally in a lateral direction—sometimes vertically. It results from some ocular

defects, such as extreme choroidal atrophy, and albinism. It occurs in a

number of central nervous diseases, with greatest constancy in disseminated

sclerosis and Friedrich's ataxy, but also frequently in tumors of the cere-

bellum. It also appears in miners, especially when at work in the recumbent

position.

Spasm of the Jaw.

Trismus, or spasm of the muscles closing the jaw, is one of the first indi-

cations of the onset of tetanus. The jaw is fixed by tonic contraction of

the masseter or temporal muscles, so that the teeth cannot be separated more

than a few lines. A similar spasm may be due to irritation of the teeth, or

to stomatitis, or, on the other hand, to central disease, such as disease of the

pons in the neighborhood of the fifth nerve nucleus. It must be distinguished

from tumors or rheumatic arthritis fixing the jaw-joint. Clonic spasm of the

jaw occurs in rigor, in con\ailsions, and in hysteria
—

rarely as an isolated

phenomenon.
Facial Spasm.

Irregular contractions of the facial muscles take place in chorea, and a

tonic contraction is a late stage of facial paralysis. Boys and girls often

acquire a habit of twitching certain muscles of the face, neck, or other part of

the body, and this habit may last into adult life. More serious cases of facial

spasm (convulsive tic, histrionic spasm), occur in people over twenty years
of age, and mostly between thirty and sixty. In some of these there is

actual irritation of the facial nerve by tumors in the pons, or of the facial

cortical centre on the opposite side of the brain
;

in most cases the condition

seems to be idiopathic. It is much more frequent in women than in men,
and arises from emotion, mental anxiety, irritation of the peripheral branches

of the fifth nerve as in the eyelids, or the teeth, and from exposure to cold.

The spasm chiefly affects the orbicularis palpebrarum and the zygomatici,
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SO that the eye is half closed, and the angle of the mouth is drawn up.

Other facial muscles, including the platysma myoides, are also contracted,

but the orbicularis oris and frontalis muscle, as a rule, escape. The contrac-

tions are momentary, and frequently repeated; or the spasm is of longer

duration, and recurs at longer intervals ; but it causes no pain. The spasm
is at first entirely on one side, and only in severe or prolonged cases affects

the other side. The electrical reactions are usually normal.

The Prognosis in a well-established case is unsatisfactory ; the disease

will last months, or years, and even to the end of life.

The Treatment consists in the removal of causes of irritation, if they can

be recognized ;
the use of nervine tonics such as zinc, iron, and strychnine ;

and of sedatives, especially the hypodermic injection of morphia. A weak

galvanic current applied continuously, and counter-irritation by blisters

behind the ear, may be tried. Nerve-stretching has been performed in some

cases, but only exceptionally with any lasting benefit.

DISEASES OF THE SPINAL CORD.

PRELIMINARY CONSIDERATIONS.

General Effects of Lesions.

Anatomy of the Spinal Cord.—This is at first sight simple : we see

on a transverse section two crescents of gray matter, one on either side of

the middle line, united by a central gray commissure, and surrounded

entirely by white matter. Each gray crescent consists of an anterior,

generally larger portion, or cornii (horn) containing motor cells, connected

with the anterior roots of the spinal nerves, and a posterior cornii, receiving
the posterior roots of the same nerves. The white matter is divisible on

each side into an antero-lateral portion, extending from the anterior fissure,

round the anterior cornu, to the posterior cornu, and a posterior portion
internal to the posterior cornu. This arrangement of white and gray matter

is continuous throughout the length of the spinal cord, so that the two sub-

stances form a group of columns, of which the white antero-lateral and

posterior columns embed, so to say, the gray anterior and posterior columns,

always known, however, from their appearance on transverse section, as the

gray cornua. Recent researches have shown that the white columns are by
no means uniform in structure and function, but must be split up into other

smaller columns or tracts.

The posterior column is divisible into an inner portion, the posterior

mediati column, or column of Goll
;

and an outer portion, the postero-

external column, or column of Burdach. The antero-lateral column contains
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\.\i^ pyramidal tract, which, descending through the brain from the cortex,

enters the spinal cord, partly decussating in the medulla oblongata, partly

continuing on the same side of the middle line. This undecussated portion

occupies a narrow tract along the inner margin of the antero-lateral column,

bordering the anterior fissure, and is named the direct pyramidal tract, or

column of Tiirck. It gradually diminishes in size in the lower part of the

cord. The other portion, the <r/-(?j-j-^^ pyramidal tract, occupies the posterior

half of the lateral column, outside and in front of the posterior cornu. It

reaches the surface of the cord in the lumbar region, but higher up there lies

outside it a curved area, the cerebellar tract, which ascends to the cerebellum,

and in the cord is in connection with " Clarke's columns." In front of the

crossed pyramidal tract is a band of fibres, the section of which shows as a

curved line, running forward, near the surface of the cord, toward its front

part ;
it is named the antero-lateral ascending tract (Gowers). The re-

maining portion of the antero-lateral column has received no special name.

In relation to disease, it must be remembered that the cord is, firstly, a

means of transmitting impulses from the brain to the limbs and other parts

of the body, and that this is effected chiefly through the white columns, the

pyramidal tracts, direct and crossed, conveying impulses downward, while

those which convey impressions to the sensorium are the posterior median

column (probably sensation of touch), the antero-lateral ascending tract

Tprobably pain and temperature), and the cerebellar tracts. Secondly, the

cord is a centre for reflex action, and the origination of muscular movements,

the anterior gray coriiua constituting the motor and trophic centres for the

parts with which they are connected by the spinal nerves. Voluntary impulses

are conveyed by the pyramidal tract to the gray cornua, and by the stimula-

tion of the motor cells, the impulses are continued into the spinal nerves and

muscles.

Effects of Lesions.—If the gray cornu, at any level, be alone affected

by any lesion, the immediate result is paralysis of the muscles in connection

with it, and loss of reflexes in the corresponding area. If the lesion is severe

or protracted degenerative effects take place in the nerve, of the same kind

as those which follow neuritis and lesions of the nerves, and as a consequence

atrophy of nerves, atrophy of muscles, and altered electrical reactions and

nutritive changes are observed.

If a lesion is confined to the white column, there will be loss of conduction

of motor or sensory impulses according to the situation of the lesion—that is

to say, there will be paralysis or anaesthesia, or other form of sensory disturb-

ance, or incoordination of movement, or some combination of these. But

so long as the gray centres are untouched there will be no pronounced

atrophy, no degenerative reactions, and no loss of spinal reflexes.

Secondary Degeneration,—But the white columns of the cord consist

of nerve-fibres, and just as the nerve-trunks themselves degenerate when their
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fibres are cut off from their centres, so in the cord a secondary degeneration

takes place when certain tracts are affected, so as to interrupt their connec-

tion with their functional centres. This degeneration takes place in the

direction of conduction of impulses
—that is, downward in the case of motor

fibres (descending degeneration), and upward in the case of sensory fibres

(ascending degeneration). Thus, a lesion in the centre of the cord destroy-

ing or severely compressing the white columns, causes degeneration of the

pyramidal tract, direct and crossed in the part of the cord below the lesion
;

and of the posterior median column, cerebellar tract, and antero-lateral

ascending tract in the part of the cord above. The postero-external column

also degenerates for a short distance above the lesion
;
but the cerebellar

tract is unaff"ected by lesions below the junction of the lumbar and dorsal

portions. As will be shown later, unilateral cerebral lesions involving the

pyramidal tracts also cause a descending degeneration of the pyramidal tract,

which affects the direct tract on the same side, and the crossed tract on the

opposite side of the cord ; obviously in such a case the sensory columns are

not aff'ected. To the naked eye the areas of secondary degeneration are of a

reddish or yellowish-gray color, but in quite early stages they maybe scarcely

distinguishable. They may then be demonstrated by the actioh of chromic

acid solutions, which stain the normal white matter yellow, but leave the

degenerated tracts of a white color. Carmine, on the other hand, stains the

aff'ected area more deeply.

The process of degeneration is similar to what takes place in the nerves
;

destruction of myelin, disappearance of axis-cylinders, increase of connective

tissue (or neuroglia), and in the end formation of granule-corpuscles
—

large

cells filled entirely with small granules of fat, as a result of which they have a

dark color in ordinary examination, but disappear in the usual processes for

clearing sections. In long-standing cases, the connective-tissue develops,

the aff'ected parts become hard and dense, and deserve the name sclerosis,

which is scarcely suitable in earlier stages.

Certain functional changes result from lesions of the pyramidal tract.

These are : (i) rigidity of the muscles corresponding to the part of the spinal

cord below the lesion
; (2) increased reflex irritability. They are commonly

attributed to the secondary degeneration, and do, indeed, show themselves,

not immediately, but after an interval, which corresponds closely with the

time required for the occurrence of the nerve change. But the sclerosis acts

probably, not by irritating the anterior cornua, as Charcot suggested, but by
the removal of the inhibitory control of the higher centres, so that the lower

centres are unduly excitable.

The increased reflexes take place in the part of the spinal cord which is

itself healthy. The knee-jerk is excessive
;
foot-clonus is easily produced ;

and sometimes the knee-jerk is followed by a temporary clonus. Pinching
the skin causes retraction of the limb after a definite interval.
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No symptoms have hitherto been referred to the ascending degeneration

which follows a lesion affecting the sensory tracts.

Transverse Lesions.

The spinal cord, having an elongated form, is naturally liable to lesions

affecting its whole thickness, such as may occur from external pressure, the

indiscriminate growth of tumor, or the indiscriminate spread of inflammation.

In such cases, gray and white matter are equally affected. The results of

such a transverse lesion show themselves mainly as an interruption of the

conducting power of the cord
;
but if the lesion is at all extensive vertically,

its effects upon the nerve-centres must also be considered. The results also

vary, according as the lesion is bilateral or unilateral, in consequence of the

fact that the motor tract decussates in the medulla oblongata, while the

sensory fibres decussate immediately on entering the spinal cord.

Results of Bilateral or Total Transverse Lesion as Affecting

Conduction.

Paralysis of all muscles below the lesion.

Anaesthesia of parts below.

Functions of bladder and rectum impaired.

Subsequently, muscular rigidity and increased reflexes.

Trophic relations and electrical reactions continue normal.

Results of Unilateral Transverse Lesion as Affecting Conduction.

On the same side as the lesion. On the opposite side.

Paralysis of muscles below. Anaesthesia.

Hyperesthesia of skin. Normal muscular power,
Diminished muscular sense and sensibility. muscular sense, reflex

Reflexes at first lessened, then increased. action, and temperature.

Vasomotor paralysis and elevation of tempera-

ture.

Nutrition and electrical reactions retained.

To these symptoms in each case may be added those which are due to the

changes at the level of the disease.

In a total transverse lesion, these are—paralysis, atrophy, reaction of

degeneration, and loss of reflexes in the muscles supplied by nerves directly

connected with the injured segment ; anaesthesia, with a band of hyperaes-

thesia at the same level.

In a one-sided lesion, the symptoms just enumerated are limited to the side

of lesion j on the opposite, anaesthesia alone is found at the same level.
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MYELITIS.

Inflammation of the spinal cord, or myelitis, occurs in several forms. As

an acute disease, it may be a general or diffuse myelitis, affecting white and

gray matter indiscriminately throughout the cord
;

it is much more often a

localized or focal myelitis, confined to a portion of limited extent, half to

one inch or more vertically. It is, in a certain class of cases, confined to

the anterior cornua of gray matter, and is then known as polio-myelitis, the

pathological cause of acute spinal paralysis (infantile and adult), under which

head it will be described. Myelitis also occurs in a chronic form, often fol-

lowing upon acute myelitis, and not differing materially from it
; but the

term must be allowed to include, pathologically at least, the several forms of

sclerosis, which are dealt with clinically under different heads.

Acute Myelitis.

Causes.—Myelitis often arises from exposure to cold and wet, and from

injuries and strains of the back, such as those due to lifting great weights.

It is set up by adjacent inflammations, such as meningitis, and is sometimes

caused, with meningitis, by bedsores ulcerating into the spinal canal. A
very frequent cause is compression of the spinal cord by tumors, caries, and

inflammatory growths in the membranes
; and lastly, it occurs after certain

febrile processes, especially enteric fever, smallpox, diphtheria, and perhaps

syphilis.

Anatomical Changes.—The cord is softened, and bulges on transverse

section, or may be quite diffluent ; but previous to section it may seem hard,

from mere tenseness of the membrane containing the swollen cord. It

must not be forgotten that the cord becomes soft from decomposition, and

that it may be reduced to a pulp by clumsiness in extracting it from the

spinal column. To the naked eye the section is congested, minute vessels

are visible, especially in the gray matter, and the gray matter itself is darker

than usual, and its outline is indistinct. Patches of grayish tint may be

present in the white column, or the whole surface is confused. Under the

microscope, in early stages, are found perhaps capillary hemorrhages ;
and

leucocytes in the lymphatic sheaths and around the vessels. The nerve- fibres

suffer by breaking up of their myelin, and here and there occurs a peculiar

change—hypertrophy of the axis-cylinders. This consists in a fusiform

enlargement, which in its thickest part is five or six times the diameter of the

normal axis-cylinder. The nerve-cells are swollen, granular, with perhaps

fatty globules, and some of them undergo vacuolation. Subsequently both

nerve-cells and fibres degenerate, the connective tissue increases in quantity,

the cells, known as Deiter's cells, are larger and more numerous, and granule-

cells are formed in abundance. Finally, in cases of long standing, or going
on into a chronic condition, the granule-cells disappear also, and the new

13
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connective tissue becomes firm, dense, even finely fibrous, so that a definite

sclerosis is the result.

If the myelitis is localized, and persists for a certain time, it is accom-

panied by the secondary degenerations, ascending and descending, which

have been already described.

Symptoms.—Myelitis mostly begins with numbness or tingling in the

extremities, and in acute cases there may be malaise or slight febrile reaction ;

or there are painful sensations in the extremities, or hyperaesthesia, or pains

in the back or muscles. Twitchings and tremors of the muscles, or cramps
and spasms, may also occur as early symptoms, indicating a stage of irri-

tation. Within a day or two, or even in a few hours, in the most acute cases,

paralysis and anaesthesia become well marked. The symptoms vary some-

what according as the myelitis is diffuse, affecting the cord in its whole length,

or is localized oxfocal
—

/. e., limited to a few segments.

Acute diffuse fnyelitis is comparatively rare. Numbness and tingling, weak-

ness, and then paralysis rapidly develop. The patient is more or less com-

pletely paralyzed in all four limbs, and in the abdominal and intercostal

muscles
;
there are general anaesthesia, loss of reflexes, retention of urine, and

involuntary passage of faeces. The temperature rises to 102° or 103° ;
the

breathing becomes seriously involved, and death takes place in from three

days to three or four weeks.

In localized myelitis the symptoms will depend somewhat on the part of

the cord affected. Most commonly it is in the mid-dorsal or lower dorsal

region. The characteristic symptoms then are paralysis and anaesthesia of

the lower extremities, constituting the ordinary form oiparaplegia. In severe

cases, the patient lies in bed, unable to raise the leg from the bed, or even

move a toe. There is more or less complete numbness and loss of sensation

in the legs, thighs, and lower part of the abdomen, up to a transverse line

about the level of the umbilicus, higher or lower according to the exact

position of the lesion. This upper limit of anaesthesia is generally sharply

defined, and at the same level there is often a narrow band oi hypenesthesia,

and a painful sensation extends from the seat of the lesion round each side

of the body to the front. This is known as girdle-pain. The reflexes are

commonly increased. Constipation is usually present; the bladder may be

at first paralyzed, and retention occurs. Subsequently, if the lesion is above

the spinal centres for the bladder, the power of expulsion is restored, but

from interruption of the communication between the bladder and the brain

the sensation of distention is not experienced, and micturition is performed

unconsciously and uncontrolled. Bedsores readily form on the sacrum, on

the trochanters, and on the heels, partly as a result of trophic disturbance,

partly as a result of the continuous local pressure, which follows when the

patient can neither feel the pain of pressure nor shift the limb to escape it.

In cases that do not quickly recover, the secondary degenerations above
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described take place. The deep reflexes are increased ; knee-jerk is exag-

gerated, and ankle-clonus develops ; pinching the skin of the dorsum of the

foot causes drawing up of the leg, which the patient himself can by no effort

move. Later on, the muscles begin to get rigid, either as a permanent

condition, or they are simply involuntarily contracted whenever the limb is

moved or touched. Thus, by placing the hand under the knee to lift it, the

limb may at first be felt to be flaccid, but quickly stiffens, and remains rigid

for some time. The excitability of the lower part of the cord may be

so great that the slightest touch, or shock to the bed, or the passage of a

catheter, or the discharge of urine, causes the paraly2ed leg to be flexed

forcibly upon the abdomen. The electrical condition of the muscles differs

but little from the normal
; they respond to both galvanic and faradic cur-

rents—perhaps somewhat less than in health.

When the lumbar portion of the cord is attacked by myelitis, it is again the

legs that are affected with anaesthesia and paralysis; but now it is not that

their communications are cut, but that their motor centres are destroyed.

The muscles undergo atrophy, and give the reaction of degeneration when

tested electrically. The reflexes, which require the integrity of the lumbar

portion of the cord as part of the reflex arc (see p. 153), are lost. The
lumbar portion also contains the centres for the rectum and the bladder

;

accordingly, the sphincters are paralyzed, and there is incontinence of urine

and faeces.

When the lesion occurs in the cervical region of the cord, the condition

of the lower part of the body is practically the same as that which results

from a dorsal lesion. But other parts are involved, which make this a much
more serious form of disease. The paralysis extends to the arms, and from

implication of the corresponding gray matter there may be loss of reflexes in

the arms, while those of the lower extremities are increased. The intercostal

muscles are paralyzed, and if the lesion is sufficiently high, the diaphragm
is also involved. This readily leads to pulmonary complications, the lungs
become congested and oedematous, the bronchial tubes are filled with mucus,
and the patient may die asphyxiated. The heart may beat rapidly or irregu-

larly. Sometimes, as in some other affections involving the cervical cord

(tetanus, meningitis, fractured spine), hyperpyrexia occurs, the temperature

rising to 107°, 108°, or 110° F.
;

ax\6. priapis?ti is occasionally observed.

Other variations of the symptoms may occur as a result of the myelitis

being limited to one side, or to one small portion of the transverse section ;

or two or more patches of myelitis may occur in different parts of the cord.

Death takes place (i) from pulmonary complications following upon

paralysis of the respiratory muscles
; (2) from bedsores intensifying exhaus-

tion, or leading to pytemia; (3) from vesical complications; (4) from

exhaustion ; (5) from intercurrent affections, such as pneumonia or bron-

chitis. The bladder is extremely liable to cystitis, partly as the result of
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trophic disturbance, partly as the result of retention of urine. Sometimes,

possibly, the use of a catheter is responsible for the introduction of organisms
which may set up septic inflammation. When cystitis occurs the urine rapidly

decomposes and becomes ammoniacal, unless it is repeatedly removed by the

catheter
; it contains pus, or muco-pus, and readily deposits crystals of triple

phosphate on standing. Almost at any time the septic condition of the

bladder may extend up the ureters to the kidneys, and suppurative pyelitis

and nephritis will then occur, and the patient may die with ursemic symp-
toms. Sometimes death is brought about by the condition which has been

described as "catheter fever" and "urethral fever."

Cases which escape these dangers generally lapse into a chronic condition,

which may be of indefinite duration, but sometimes recovery slowly takes

place after many months. And a small number of cases get well compara-

tively quickly. Myelitis from compression in caries of the spine often gets

better ;
acute general myelitis is mostly fatal.

Diagnosis.—Myelitis may be confounded with spinal meningitis, hemor-

rhage into the spinal cord or membranes, multiple neuritis, and hysterical

conditions.

In spinal meningitis there is usually more evidence of irritation of the

nerve-roots, shown by radiating and local pains, hyperaesthesia, and muscular

spasm ;
and febrile reaction is more constant and persistent. Hemorrhage

into the spinal cord is generally quite sudden, severe local pain being quickly

followed by paralysis below the lesion, whereas in myelitis, as a rule, the

paralysis develops more gradually, with some preceding symptoms of sensory

or motor irritation : febrile reaction may be also present for a few days in

myelitis. In meningeal hemorrhage the onset is again sudden, and the signs

of irritation of the nerve-roots are more pronounced than in myelitis. Cases

of multiple neuritis have no doubt been frequently regarded as instances of

myelitis. The points in favor of neuritis are the affection of all four limbs

simultaneously, the early predominance of extensor paralysis of the hands

and feet, and the implication of the face and larynx in some cases
; the

coexistence, in the parts affected, of anaesthesia with muscular atrophy,

altered electrical reactions, and diminished reflexes, showing a universal

interference with sensory and motor paths at or below the trophic centres,

such as can only occur from lesions of many nerve-trunks, or a diffuse lesion

of the cord throughout its whole length. In neuritis there are also tender-

ness of nerve-trunks in exposed situations, and tenderness of the muscles,

especially those of the calf. A history of alcoholism, and mental symptoms

suggesting such an association, are in favor of neuritis, and a gradual onset

is perhaps more frequent in neuritis than in myelitis.

From hystericalparalysis the diagnosis is often most difficult
;

the history

of the patient, previous hysterical attacks, the first appearance of the symp-
toms after some emotional disturbance may justify a suspicion of hysteria.



ACUTE MYELITIS. . I97

but the case must be carefully examined from the point of view of structural

lesions, since even hysterical people are not excluded from the possibility of

organic disease. Patients with hysterical paraplegia do not develop the rigid-

ity and increased reflexes of transverse myelitis, nor do they get atrophy of

the muscles, bedsores, incontinence of urine and faeces, or cystitis; nor do

they have girdle-pain. It is especially slight cases that are apt to be set

down as hysteria; where the patient can perhaps stand, but her inability to

put one leg before the other is attributed to unwillingness. A careful exami-

nation of the muscular power while sitting or in bed, frequently repeated to

test its constancy, and the use of electrical tests, will probably guard against

this. It must be allowed that a good deal of weakness of the lower extremi-

ties may arise in persons who are not hysterical, from "^wxtS-y functional causes,

such as exhaustion from long illness, or prolonged over-exertion, when it may
be supposed that the functions of the cord itself are at fault rather than those

of the brain, as in pure hysteria.

When other diseases have been excluded, it yet remains to form an opinion

as to the position and origin of the myelitis. Its localization is to be deter-

mined by the grouping of the symptoms. Syphilis is the most frequent

cause of a disseminated myelitis. But the most important thing is to examine

for caries of the spine, by asking for a history of blow or strain, and looking

for any undue prominence of a vertebral spine. And this should be done

frequently in a case, as paraplegic symptoms may precede, by several months,

the first appearance of angular curvature.

Treatment.—Rest is, of course, essential, and in severe cases, or cases

likely to be of long duration, a water-bed should be provided to avoid the

risk of bedsores. Different kinds of local treatment have been recom-

mended : the application of hot fomentations, hot-water bags, mustard plas-

ters, or stimulating liniments
;

the abstraction of blood by leeches, or the use

of dry-cupping. On the other hand, ice-bags are sometimes applied to the

spine. They are only likely to do good in the early stages. In cases due to

exposure to cold, Dr. Gowers recommends a hot bath, followed by free

diaphoresis ;
and suggests the prone position, where practicable, in order to

avoid as much as possible the congestion which is due to gravitation.

Internally, potassium iodide and mercuric chloride are frequently given,

but without much evidence that they have any effect in lessening the inflam-

mation. Ergot, or ergotin, injected subcutaneously, is supposed to diminish

vascular engorgement, and may perhaps be most useful if hemorrhage has

any share in the lesion. Even in cases due to syphilis, the influence of

mercury and iodides does not seem to be so marked as in ordinary tertiary

lesions. The greatest care must be taken to prevent bedsores by relieving

the pressure on prominent parts, by keeping the skin perfectly clean, washing
it daily with spirit lotion, dusting the sheet beneath it with oxide of zinc or

starch powder, and changing this whenever it becomes moist from any cause.
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The bladder, also, must be constantly attended to. If the urine is retained,

it must be drawn off with the catheter two or three times daily, the instru-

ment being carefully cleaned on each occasion. If cystitis occurs, and the

urine becomes alkaline and offensive, antiseptic injections may be used, and

salicylic acid has been given internally with the same object.

The diet should be light and nutritious, and the bowels should be l^ept

active. If, from advancing disease, mucus accumulates in the bronchial

tubes, carbonate of ammonium will sometimes clear the chest in a remarkable

manner
;
but may, of course, have only a temporary effect.

In the later stages, tonics—such as quinine, iron, strychnine—should be

given. If the limbs are flaccid, galvanism or faradism may be of service ; but

it is of less value, or not advisable, in cases with rigidity, well-nourished

muscles, and increased reflexes, when its use may unduly excite the reflex

action of the muscles.

Chronic Myelitis.

This term should include cases of myelitis that arise slowly and gradually,

though it is also commonly applied to unrecovered cases that have begun as

acute myelitis. The different varieties of sclei-osis will be described later.

Chronic myelitis, like the acute form, may be transverse or focal, dissemi-

nated or diffuse. Syphilis is a not uncommon antecedent
;

it arises also

from similar conditions to those causing acute myelitis, such as cold, acting

repeatedly; and alcohol and chronic lead-poisoning are also responsible for

it sometimes. It may follow upon spinal meningitis, and then affects the

surface of the cord adjacent to the membranes, forming d. peripheral myelitis.

Anatomically, it presents itself in the form of reddish or gray patches, of

varying consistence, but often hard, and sometimes slightly shrunken. Micro-

scopically, it consists mostly of an interstitial inflammation, fibrillated or

amorphous, with numerous nucleated cells, oval, fusiform, or stellate. The
nerve-fibres are generally destroyed, and in the gray matter the nerve-cells

may also disappear, or be reduced to small angular bodies. The arteries are

thickened, and the interstitial tissue is often especially abundant around them.

In recent stages, granule corpuscles may be found.

AVhen the lesion is situate in a conducting path, secondary degenerations
take place upward or downward, according as motor or sensory path is

involved.

Symptoms.—These vary in different cases, according to the localization

of the lesions. The most common form is a transverse myelitis, and then

paralysis, with some anaesthesia, often very little, develops in the course of

months or years ; ultimately excessive reflexes and spastic rigidity supervene.

The bladder, also, is generally affected. If the two sides of the cord are

affected unequally, one leg is more paralyzed than the other, or even a uni-

lateral lesion may exist with paralysis in one leg, and anesthesia in the other.

If the cervical or lumbar region is affected, paralysis and anaesthesia may be
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accompanied with muscular atrophy, from implication of the nerve-centres

of the brachial and lumbar plexuses respectively ;
and with this there will

be some loss of electrical irritability, or even the degenerative reaction may
occur.

Diagnosis.—Many cases are distinguished by the irregular way in which

the symptoms are grouped. Mere localized transverse myelitis may be con-

founded with compression by tumor or canes, or with primary spastic para-

plegia. In compression there is generally more evidence of irritation, and

other symptoms due to tumor or spinal disease may be detected. Primary

spastic paraplegia is distinguished by the absence of sensory symptoms,

though the motor conditions may be closely similar in the two diseases.

Mere diffused forms may resemble pachymeningitis or progressive muscular

atrophy ;
in the former there is more anaesthesia, and often more pain in the

back ;
in the latter, sensory symptoms are absent.

Treatment.—The disease is little amenable to treatment, but is some-

times arrested. The most efficient means are rest, change of air, tonics,

and the use of counter-irritation by mustard plasters, blisters, or even the

actual cautery.

Brown-Sequard recommended a hot douche to the bath at a temperature

of 100° to 104° F. Dr. Gowers recommends as drugs arsenic, small doses

of the red iodide of mercury (J^ grain), and iodide of iron
;
and is of

opinion that neither mercury in large doses nor potassium iodide does any

good. The same complications will have to be treated as in acute myelitis

(p. 197)-

LANDRY'S PARALYSIS.

Landry's Paralysis, or Paralysis ascendens acuta, may be here described,

although its pathological position is not as yet ascertained. It was described

by Landry in 1S59, and is characterized by a paralysis commencing in the

lower extremities and rapidly ascending, by a short course, and by a fatal

termination, without, as a rule, any morbid condition being discoverable

after death.

.Etiology.—It affects males more than females, and is most frequent

between the ages of twenty and forty. It has occurred after exposure to

cold, and in convalescence from acute diseases
;

it has also been attributed

to syphilis.

Symptoms.—In some cases there are premonitory symptoms, such as

malaise, pain in the head and back, numbness and tingling, but usually the

disease begins with weakness in the legs, often one before the other. This

soon increases to marked paralysis, and invades successively, and within a

few days, the thighs, trunk, abdomen, and arms; and these, like the legs,

are not always affected simultaneously. The diaphragm, and the muscles of

the neck, of the palate, and those subserving articulation are subsequently
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paralyzed. Very rarely other cranial nerves are affected
; thus, diplopia,

paralysis of accommodation, dilatation of one pupil, and facial paralysis have

been noticed. With all this sensation is retained, though there may be very

slight anaesthesia, or hyperjesthesia, or tenderness of the muscles. The

muscles do not waste, electrical reactions remain normal, the sphincters are

generally active, there is no tendency to bedsores, the cerebral functions are

perfect, and there is no fever, except in a few cases, at the very onset. The

reflexes, cutaneous or deep, are lost, and never reappear in rapidly fatal cases
;

in recovering cases they have returned, and have sometimes become excessive.

The disease commonly lasts about a week, but it has killed in forty-eight

hours; and may, on the other hand, require two, three, or more weeks for

full development.

Pathology.—The spinal cord, nerves, and muscles have been found

completely free from disease. In a few cases minute hemorrhages, in others

indications of inflammation of the gray matter, have been observed. En-

largement of the spleen has been noticed during life in several cases, and the

abdominal glands are swollen. Beyond this pathological research has, as

yet, yielded no results
;
and Dr. Gowers suggests the possibility of a toxic

influence affecting perhaps the terminations of the pyramidal fibres in the

gray matter of the spinal cord.

Treatment.—This should be similar to that of acute myelitis. Ergotin

seems to have been successful in one case, being given every hour to the

extent of 20 grains in one night.

ACUTE SPINAL PARALYSIS.

This disease has received several names. It was formerly called infantile

paralysis, from its very great frequency in young children ;
and essential

paralysis, from ignorance of its origin in disease of the spinal cord. Within

the last twenty-five years, however, it has been clearly shown that the lesion

is an acute inflammation of the anterior cornua, and it has been accordingly

called anterior cornual myelitis, or poliomyelitis anterior acuta (from -ok\ii<;,

gray). The term atrophic spinal paralysis refers to its effects upon the

muscles. It is only comparatively recently that the occurrence in adults of

a disorder precisely similar to that of children has been recognized, and it is

clearly not desirable that the terms infantile paralysis and adult spinal

paralysis should be used side by side without their identity being indicated.

Probably anterior cornual myelitis will prove more distinctive than any of

the clinical names.

.Etiology.—The most striking feature is the frequency with which it

affects young children
;

it occurs six times more often in the first ten years

than in the remainder of life. Among adults it is more frequent in males

than females, but in children the sexes are affected more equally. It has
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occasionally been attributed to chills ;
to catching cold from sitting on wet

grass ;
sometimes to falls

;
and it has been observed during convalescence

from acute diseases, and in women during the puerperal state. In a case

under my care it began actually during confinement. But in many cases it

cannot be referred to any definite cause.

Symptoms.—The onset of the illness is generally sudden, but the

paralysis is not generally noticed for one, two, or three days. The early

symptoms may consist of feverishness, or there may be convulsions, or severe

pains, either general, or localized to the limb or limbs that are afterward

paralyzed.

Both pains and feverishness are often present together, and the pain may

persist some days. The way in which the paralysis itself begins is also very

variable : it may show itself in one limb, and within two or three days affect

others
;
on the other hand, sometimes three or four limbs are paralyzed at

first, and recovery rapidly takes place in one or two, leaving the others

permanently affected
; finally, in other cases, certain limbs are affected from

the first, and remain so. A child, aged four and a half, was sick one day,

feverish with headache the next two days, and became paralyzed in all four

limbs on the fourth. Three months later paralysis of both arms and slightly

of the right leg remained. An adult had acute pains all over him, with

general and severe prostration : after thirty-six hours he was paralyzed in

the lower extremities, the right being less affected than the left. A child,

aged fifteen months, was taken rather suddenly ill one day, and appeared to

have something wrong with the hip. She was feverish for three days, then

the left leg was found to be painful and paralyzed. The pain subsided in

ten days, but the paralysis persisted.

I have hitherto spoken of limbs being affected, but it is characteristic of

the disease that it does not necessarily affect the whole of a limb, but often

only a part, or even one muscle : thus the upper arm, or the forearm, the

anterior tibial muscles, the muscles of the thigh, the deltoid, some muscles

of one limb with some of another, or the whole of one limb with part of

another may be paralyzed ; and even if paralysis affects the two legs together,

or the arm and leg on one side, it generally wants the uniform distribution

of ordinary paraplegia or hemiplegia. The affected muscles rapidly undergo

atrophy, lose bulk, and become flaccid ;
and the electrical conditions are

changed. The faradic current, whether applied to nerve or muscle, excites

no contraction, the galvanic irritability may be at first increased, and polar

changes are observed, thus constituting the complete reaction of degenera-

tion. In severe cases galvanic reactions ultimately disappear. The reflexes

are quite lost, knee-jerk disappearing when the lower extremities are involved.

Sensation is never seriously affected
; though there may be some tingling or

formication in the early stages. The bladder and rectum are always un-

affected. After the first few days there is no further change for the worse in
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the extent or distribution of the paralysis. No fresh paralysis takes place,

and any improvement of the affected muscles takes place with extreme slow-

ness. According to the number of muscles atrophied will the use of the limbs

be impaired ;
but after a time, in many cases, lost movements are restored

by fresh combinations among the muscles that have been spared. Atrophy

is, in almost all cases, a prominent feature, hollowing out the rounded part

of the forearm, or reducing the upper arm or the leg to a mere stick. Some-

times, however, the loss of muscle may be entirely concealed by the presence

of fat
;

the flabby condition of the muscle even then can be generally recog-

nized. Associated with the atrophic condition of the muscles is generally a

change in the vascularity of the limb : it is cold, shrunken, and bluish or

livid from retarded circulation. The nutrition of the bones and other parts

is also involved, so that a limb paralyzed in infancy or early childhood does

not grow with the same rapidity as its fellow, and may be shorter by half an

inch, an inch, or more. Lastly, deformities occur besides those directly due

to loss of muscular substance. Some are the simple result of failing muscular

support; thus, from atrophy of the deltoid, the humerus falls from the

glenoid cavity. Others consist of permanent changes in the position of the

limbs, such as talipes varus, which so often results from paralysis of the

anterior tibial muscles. This was long attributed to the unresisted contrac-

tion of the calf muscles, but it has been shown by Volckmann that the chief

element in its causation is the weight of the foot, which, whether the patient

is upright or recumbent, falls into a position of extension unless supported by

the anterior tibial muscles. The position thus constantly assumed becomes

fixed by connective-tissue changes, both in the shortened calf muscles and

about the ankle-joint.

The disease itself is rarely, if ever, fatal; though it is conceivable that

such a result should be brought about if the lesion extended to the centres

of the medulla oblongata.

Cases that have been investigated pathologically within a few months or

years of the beginning, have mostly died from other diseases, such as pneu-

monia, or the exanthems. On the other hand, complete recovery is rare.

Nearly always one or more of the affected muscles remain atrophied. Im-

provement in locomotion, or the use of the arms, may go on for several

months, but even then it is obvious, from the outline of the limb, a limping

gait, much pelvic movement, or a swinging foot, that a great deal remains

uncured.

Morbid Anatomy.—Several cases have been examined after one or two

years' duration ; but quite early cases are less numerous. Dr. Drummond

found in a case, presumably of this nature, which was fatal in a few hours,

redness of the anterior gray cornua, arterioles and capillaries distended with

blood, minute blood extravasations, and swelling of the neuroglial elements

and of the ganglion-cells. In Dr. F. C. Turner's case, dying after six



ACUTE SPINAL PARALYSIS. 203

weeks, there was evidence of acute inflammation, extravasated blood-gran-

ules and corpuscles, while the motor nerve-cells had almost disappeared.

In later stages, the cord presents changes obvious to the naked eye : the

motor nerve-roots, coming from the part presumably affected, are dimin-

ished in size and number. On a transverse section, the cord is smaller on

the affected side, and the anterior cornu is shrunken. Under the microscope,

there is an almost entire absence of motor nerve-cells and axis-cylinders ;
the

few nerve-cells that remain are smaller than normal, shrunken, fusiform, and

wanting in processes. They lie in a dense connective tissue, which may be

almost felt-like in structure. The motor nerve-roots, both in and beyond
the cord, show the destruction of axis-cylinders, and are obviously degener-

ated. Thus the lesion is seen to be mainly an acute inflammation of the

anterior cornu, followed by sclerotic changes, with destruction of the

ganglion-cells and degeneration of the motor nerve-fibres. Dr. Gowers

suggests that in some cases a hemorrhage may be the primary lesion. The

degeneration extends to the muscles, which are pale pink, watery in appear-

ance, and present under the microscope the changes described as the* result

of lesions of motor nerves (p. 160).

Diagnosis.—In the early stages it is possible to mistake it for other

febrile affections. The pain that is sometimes present may suggest rheuma-

tism, but it is situate rather in bone and muscle than in the joints. When

the paralysis develops, within two or three days the diagnosis is generally

clear, and it is confirmed by the rapid atrophy, the loss of reaction to the

faradic current, and the changed reaction to galvanism. In cases of old

standing, while the muscular atrophy, with retained sensation, indicates a

lesion of the anterior cornua, the history of acute onset distinguishes the

lesion from others less acute, such as progressive muscular atrophy. It is

important not to be induced, by the term "infantile paralysis," to think

that other forms of paralysis never occur at an early age. Paraplegia may
result from spinal disease, or a tumor of the cord, and hemiplegia occurs

from embolism, or congenital lesions of the brain. In these cases there is

not the same rapid atrophy of muscles, and the electrical reactions are

normal.

Treatment.—In the earliest stage, before the paralysis has developed,

attempts may be made to reduce the fever, but the treatment must be mainly

expectant. When the paralysis has declared itself, the patient, already in

bed, may be placed in a prone or lateral position, and ice-bags may be

applied to the spine. Ergotine, in doses of i to
-|- grain for children, and

I or 2 grains for adults, twice daily, and belladonna, in doses of oV to ^

grain of the extract, according to the age of the child, have been recom-

mended. After a month or so, the local treatment of the atrophied muscles

becomes the most important. Electricity, in the form of faradism, to those

muscles which are still susceptible to it, and galvanism to others, should be
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employed. Massage is also of value in promoting the circulation of the

limb.

Every effort, also, must be made, by position and passive movement, to

prevent deformities in the affected limbs. Mechanical supports, and in some

cases the division of tendons, may be necessary. The patient will be

generally benefited, after the first few weeks, by the use of tonics, such as

iron iodide and phosphate, small doses of arsenic or strychnia, and cod-

liver oil.

Subacute and chronic forms of atrophic spinal paralysis have been de-

scribed
;

but it seems that some of these must have been instances of

peripheral neuritis. True subacute cornual myelitis occurs in adults more

often than in children. The legs are first affected with paralysis, and after-

ward atrophy ;
but instead of the symptoms reaching their maximum in a

short time, the atrophy progressively increases for months or a year or two.

It may then become stationary, and ultimately much improvement or re-

covery may follow
;

but in some cases death results from exhaustion or

respiratory paralysis. In the altered electrical reactions, on the other hand,

and in the normal condition of the sensory functions, and of the bladder

and of the rectum, on the other, it resembles the acute form of the disease.

It commonly affects the lower extremities first, and only after a considerable

period attacks the arms.

LOCOMOTOR ATAXY.

This forms one of a group of diseases of the spinal cord, which may be

called tract-diseases {^Germ. System-Krankheiten), from the lesion being

confined to one or other of the systems or tracts of nerve-tissue. Thus

sclerosis of the posterior columns and sclerosis of the pyramidal tracts are

included in this group.

Locomotor ataxy, or tabes dorsalis, is a very chronic disease characterized,

in its developed form, by incoordination of movements in walking, although

the muscles retain the power of contraction ;
and dependent upon a chronic

sclerosis of the posterior columns of the spinal cord (posterior sclerosis).

.Etiology.—It is much more frequent in males than females, in the pro-

portion of ten to one. It affects mainly the middle period of life, between

twenty and fifty. Dr. Gowers gives for the three decades the following

figures : from twenty to thirty years of age, somewhat less than 25 per cent.;

thirty to forty, 50, per cent.; forty to fifty, 25 per cent. Eulenburg gives

31 to 32 per cent, for each of the three decades, and only 5 per cent, for all

ages under twenty or above fifty.

The disease is attributed to cold and wet, to concussions of the spine and

blows upon it, and to sexual excesses
;
and a very large proportion of the

cases (from 70 to 75 per cent.) have a history of syphilis, so that this disease

seems to have an important share in the production of the disease, although
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the lesion is not itself of a syphilitic nature, nor do the symptoms yield to

antisyphilitic treatment.

Symptoms.—Although the name commonly employed refers to the

failure of only one function, there is scarcely a disease in which the func-

tional nervous disorders are so numerous and widespread ;
with the result

that in different cases different symptoms may be more prominent, and lead

to errors in diagnosis unless their connection with the spinal lesion is famil-

iarly known.

In the early stage, the characteristic symptoms are—Firstly, severe shoot-

ing, stabbing, or darting pains in the lower extremities, sometimes resem-

bling electric shocks, and known as lightning pains. They are often looked

upon as rheumatic, but they are seated in the muscles and bones, and not in

the joints. They come on suddenly, and it may be with such severity as to

make the patient start up in bed, or cry out. They may subside in a few

minutes, but generally recur quickly and continue thus, coming and going

for several hours, when they may disappear, again coming on after an interval

of days or weeks. Indeed, in their recurrence and duration they are charac-

terized by considerable irregularity.

Secondly, the knee-jerk is abolished quite early in the disease.

Thirdly, the pupil fails to contract to the stimulus of light, though it

continues to contract during accommodation for near vision. This, the

so-called "Argyll-Robertson pupil," occurs in four-fifths of the cases. In

addition to this, there is often, quite early, slight ancesthesia of the feet and

lower part of the legs, and occasionally temporary paralysis of one or more

of the ocular muscles, leading to diplopia, or squinting, or ptosis, according

to the muscle involved. This stage may last for years.

In the second stage, or the stage of the developed disease, the prominent

feature is the muscular incoordination of the lower extremities, and this is

associated with—
Increased anaesthesia and other sensory disorders.

Impairment of the functions of the bladder.

The so-called gastric and other crises.

Certain trophic disturbances.

Optic nerve-atrophy, myosis, and other ocular conditions.

The muscular incoordination, or ataxy, as indicated by the epithet loco-

motor, is chiefly and first noticed in the lower extremities, and is confined

to them in a great number of cases. At first the patient is only slightly

unsteady in his gait, finds a difficulty in walking quite straight, separates the

legs a little to meet this difficulty, keeps his eyes carefully fixed on the path

he is walking, and readily loses his balance when trying to turn. In the

dark, when the guiding sensations of sight are removed, he is still more

unsteady, and if told to stand with his feet close together and his eyes shut,

he sways to and fro, or from side to side, and soon loses his balance alto-
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gether. In a later stage, walking can be still accomplished, but the legs are

drawn up or jerked out in a disorderly way ; they are often thrown violently

forward, and the heels are brought down with force upon the ground.

Turning is still more difficult than before, and has to be effected with great

care and the assistance of a stick, or wall, or a friend. Nevertheless, the

muscular power remains good. The patient can bear another man upon his

back, and if he sits in a chair he can keep his leg extended in front of him

against any ordinary attempts of the medical man to flex it. Moreover, the

muscles are of normal bulk, and give the normal electrical reactions. The

distance which the patient can walk is lessened to a mile or two, on account

of the great waste of strength involved in these disorderly and, therefore,

ineffective movements. In later stages, the ataxy may be such that the

patient cannot get about without assistance from sticks, a chair, or a friend

on either side; and, finally, he may have to take to' his bed.

The upper extremities are sometimes affected late in the disease, but the

ataxy is generally less extensive than that observed in the legs.

Ancesthesia is variable. It affects the feet and legs, spreading to the knees,

or even to the thighs and buttocks, and sometimes to the trunk. If the upper
extremities are affected, it begins in the fingers and hands, creeping gradually

up the forearms. The loss of sensation gives rise, when the patient is stand-

ing or sitting, to a peculiar feeling of being on some soft substance, which

patients describe as being like wool, sponge, or india-rubber. Numerous

other modifications of sensation are observed in different cases—burning or

gnawing pains in the extremities, more continuous than the lightning pains ;

a sense of constriction in the legs, groins, genitals, or trunk, the latter often

described as "girdle-pain
"

; tingling, pins and needles, sensations of cold

or heat, and increased sensitiveness to alterations of temperature also

occur.

The anaesthesia may take the form of diminished sensibility to pain alone,

or to touch alone, or differences of temperature may be less readily per-

ceived. In some cases the perception of pain or of heat and cold is delayed,

or the pain recurs after the source of it has been removed, or the allochiria

or polyaesthesia above described (p. 152) is present. The deeper tissues are

also anaesthetic, certainly the muscles, and probably the joints, fibrous tis-

sues, and tendons. The sense of position of the limbs may be lost.

The bladder is often affected as follows : In early stages there is irritation,

with frequent micturition, and the necessity of passing urine directly the

desire is perceived. Later on the detrusor is weakened, and the urine comes

in a sluggish stream, or merely dribbles away. Sometimes there is retention

with incontinence from overflow. The sphincter ani is generally weakened,

or faeces are passed unconsciously from insensibility of the anus. Sexual

power is commonly lost.

Certain curious functional disturbances of the viscera have been called
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crises. The best known are the gastric crises {crises gastriques). They con-

sist of attacks of severe pain in the epigastrium, passing through to the back,

or extending from the groins up to the shoulders, accompanied by vomiting,

at first of clear liquid, later of bile, and even of blood. Pain may occur

without vomiting, or vomiting without pain. Often, also, there is palpitation

or irregularity of the heart. These symptoms last for two or three days, and

then subside, leaving the functions of the stomach quite normal. The other

crises that have been described are rjctal crises, consisting of paroxysmal

pain in the rectum, with severe tenesmus; paroxysms of renal pain, or re7ial

crises ; pain in the bladder or urethra—vesical or urethral crises ; laryngeal

crises, consisting of laryngeal spasm, with inspiratory and expiratory stridor,

cough, and dyspnoea; and bronchial crises, when there are paroxysms of

coughing. Paroxysmal diarrhoea has been thought to represent an intestinal

crisis.

The trophic disturbances which occasionally occur in locomotor ataxy are

cedema of the feet, local sweating, ecchymoses under the skin, brittleness of

the hair, and herpes, the last three in connection with severe pains.
* The

skin of the sole of the foot becomes thickened, or blisters, or may present

the "
perforating ulcer." The nails become thickened and furrowed, or fall

off, and are slowly renewed. Teeth decay, or may all fall out within a

short time.

In occasional cases, important changes take place in the bones d.nd Joints.

The bones become brittle ;
the compact tissue has been found thinner and

more porous ;
fractures occur spontaneously, or with the slightest amount of

force
;
and a great deal of callus forms in the process of union. The joint-

changes in locomotor ataxy have formed an interesting subject of discussion

the last few years, under the name of " Charcot's joint." There appears to

be no doubt that the changes which take place are almost identical with

those which characterize osteo-arthritis, or rheumatoid arthritis, namely,

erosion of cartilage, wasting of the head of the bones, ossification of the

ligaments, and new bony outgrowths. Clinically, they are characterized by

rapid painless swelling from effusion into the joint, and subsequently extreme

mobility and grating. While some hold that these changes are the direct

result of the withdrawal of trophic influence from the part, others consider

them due to the external injuries, strains, etc.
,
which ataxic limbs are so

much more likely to suffer than healthy ones, and others again regard them

as nothing more than ordinary rheumatoid changes.

In addition to the loss of light reflex, known as Argyll-Robertson pupil,

the pupils may show other disturbances, such as inequality, extreme con-

traction, failure to dilate on pinching of the skin, or failure to contract on

accommodation. Primary atrophy of the optic nerve occurs in about one-

tenth of the cases, and leads to loss of vision, commonly beginning with

contraction of the visual field from the periphery inward, and loss of color
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vision. Deafness, paralysis of the vocal cords, severe headache and apo-

plectiform or epileptiform attacks occasionally occur.

Course of the Disease.—Though spoken of as progressive (Trousseau),

the symptoms are often stationary for very long periods, and the disease may
last twenty years or more. Especially the early symptoms, before ataxy is

marked, may persist for several years ;
but even sufferers who are unable to

leave their beds may live to old age. Thus the majority of patients die, not

from the disease itself, but from intercurrent affections, such as pneumonia,

phthisis, bronchitis, or other independent ailment. Cystitis and renal com-

plications, bedsores and pyaemia, and rarely laryngeal spasm, are the more

direct consequences of the disease, which may be fatal. Some cases termi-

minate in general paralysis of the insane.

Morbid Anatomy.—The change constantly found in the spinal cord is

a sclerosis of the posterior columns. It is seen as a gray discoloration of the

white matter, and is brought out more readily after staining with chromic

acid, which fails to color the degenerated nerve-tubes
;

or with carmine,

which stains more deeply the new connective tissue. In ordinary cases it

occupies in the lumbar region the whole of the posterior columns, but above

the lumbar region the sclerosis of the postero-external columns ceases, whereas

the sclerosis of the posterior median columns continues up into the cervical

region. The lesion of the postero-external column is most intense in its

posterior portion, the anterior portion near the commissure being sometimes

free. The essential part of the disease appears to be the sclerosis of the

postero-external columns, while that of the posterior median columns is a

consecutive or secondary degeneration. In very severe cases the whole of

the posterior columns may be sclerosed in the higher parts of the spinal cord

as well as in the lumbar region. The antero-lateral ascending tract and the

cerebellar tract are occasionally degenerated. In some cases changes may
also be detected in the gray matter

; they consist of atrophy and degenera-

tion of nerve-cells or fibres in the posterior horns, in Clarke's columns, in

the tractus intermedio-lateralis, and even in the anterior cornua. Under

the microscope, degeneration and disappearance of the nerve-fibres, increase

of the connective tissue, which is fibrillated, and thickening of the walls of

the arteries are observed. The pia mater is often thickened over the poste-

rior columns, or even over the lateral columns as well, or completely round

the cord.

The posterior nerve-roots are generally atrophied down to the spinal

ganglia, which are healthy, as well as the mixed nerves beyond them
;
but

atrophy of the peripheral nerves has been also found, mostly of those sup-

plying the skin and the joints, and in the legs more commonly than in the

arms. In the optic nerves, in cases alluded to, are found atrophied nerve-

fibres, and increased connective tissue. The changes in the bones and joints

have been described.
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Pathology.—The main features of locomotor ataxy are to be explained

by the lesions of sensory fibres, which are shown to exist in this disease.

Hence there are pains, anaesthesia, and lost reflexes. Incoordination of

muscular movement, though at first sight a motor derangement, may clearly

be brought about by interference with the paths by which sensory impres-
sions are conveyed to the centre. But it has long been shown that ataxy
does not depend necessarily on cutaneous anaesthesia, since either may exist

without the other
;
and Dr. Gowers gives good reasons for regarding this

symptom as depending on a lesion of the muscle-sense—that is, of the sensory
nerves proceeding from the muscles, and passing by the nerve-trunks and

posterior roots, probably then by the posterior median column and cerebellar

tract, to the cerebellum. Since the muscle-sensory nerves, equally with the

cutaneous nerves, are contained in peripheral nerve-trunks and the posterior

roots, it might be expected that ataxy would sometimes result from lesions

of these parts ; and, as a fact, peripheral neuritis from alcoholism may cause

ataxy, and all the symptoms of tabes dorsalis have been seen in a case of

multiple tumors of the posterior roots recorded by Dr. Hughes-Bennett. In

ordinary locomotor ataxy some part of the incoordination may be due to the

peripheral lesions, to which also the trophic changes must be referred.

Diagnosis.—Locomotor ataxy has to be recognized in its early stages

before incoordination is pronounced, and it has to be distinguished in its

second stage from other disorders affecting the power of the lower extremi-

ties. The lightning pains are generally very characteristic, but the absence

of knee-jerk and the loss of light-reflex of the pupil (Argyll-Robertson phe-

nomenon) are the distinctive features. In a more advanced case the same "

two signs are of service, and, in addition, the inability to stand with the eyes

shut, or to turn with steadiness. Where locomotion is much interfered with,

the case contrasts with paraplegia from myelitis, by the retention of absolute

muscular power, by the retained bulk of the muscles, with absence of rigidity.

Where muscular wasting and weakness supervene there may be more diffi-

culty in diagnosis, but the long history and the course of the symptoms will

assist. Cerebellar disease also causes ataxia, but it is generally of a reeling,

staggering kind, the patient swaying from side to side, falling over, crossing
the legs to recover balance, and presenting a close resemblance to a drunken
man

; whereas, in locomotor ataxy, for a time, the gait may be fairly steady
in direction, but the feet are jerked forward, and the heel or flat of the foot

is brought down sharply on the ground. The two diseases have also their

special accompanying symptoms.
It is important to remember that a patient with gastric crises, a perforating

ulcer, or "Charcot's joint" may be entirely unaware of any locomotor

symptoms, and in such cases the knee-jerk and the pupils should be at

once tested.

Peripheral neuritis in its ataxic form may be generally recognized by the
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atrophy and tenderness of the muscles, the "dropped foot," the altered

electrical relations, the normal pupils, and possibly by an alcoholic history.

There are two forms of ataxy, to be described shortly, that differ in certain

points from the usual posterior sclerosis, namely, ataxic paraplegia, and

hereditary ataxy, or Friedreich's disease. It will be shown later (p. 287)
that general paralysis of the insane occasionally commences with symptoms
like those of locomotor ataxy.

Treatment.—This is by no means satisfactory; yet it is not uncommon
for patients to be relieved of certain symptoms after a few months. Thus,

pains disappear, anjesthesia diminishes, and incontinence of urine becomes less

under treatment, although other features of the illness remain in full force.

A number of drugs have been given in locomotor ataxy: nitrate and

phosphate of silver, arsenic, strychnia, iron, quinine, belladonna, ergot,

phosphorus, Calabar bean, iodide of potassium, and mercurials. In spite of

its frequent occurrence in syphilitic subjects, the last two drugs are rarely of

any value. The silver salts must be given with caution, in ^- or ^ -grain

doses, for not more than two months at a time, for fear of producing a deposit

of metal in the skin (argyria). Dr. Gowers speaks highly of arsenic.

Counter-irritation to the spine may be used in recent or rapidly-developed

cases. Galvanism, in the form of the continuous current to the spine and

legs, has often seemed to me to do good to the extent above indicated.

Morphia may require to be given for the pains, but should be avoided as

long as possible. Cannabis indica is sometimes effectual, in doses of j^ or

y^ grain every three or four hours during an attack of the pains. Bromide

of potassium may be given, and recently, antipyrin has been tried with suc-

cess, in doses of 15 grains every two or four hours. Attention to the bladder

is very necessary, and the catheter should be used if any urine is retained.

The expulsive power may be strengthened by strychnia, or incontinence may
be lessened by belladonna. Gastric attacks may require morphia, or may
be checked by blisters to the epigastrium. For the laryngeal spasm, Dr.

Gowers recommends amyl nitrite and the local application of cocaine.

Stretching the sciatic and other nerves has been tried rather freely in loco-

motor ataxy. It has given only temporary relief in some cases to the pain,

and in a very few it has diminished the incoordination ;
but in many instances

there has been no relief to the symptoms, and, as the operation is not free

from danger, it seems undesirable to employ it except in cases of intense

suffering.

The Method of Suspension.
—Within the last few months a new method of

treating locomotor ataxy has been introduced by Professor Charcot, and is

being extensively tried in England. The patient is simply suspended by
the head and shoulders by means of a Sayre's apparatus; and the extension

of the spinal column and cord by the patient's weight, which is thus allowed,

seems to have, in course of time, a decidedly beneficial effect upon the
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disease, especially in respect to the walking power, the balance, the lightning

pains, and the bladder troubles
; though it cannot be said that any complete

cures have yet been recorded. The apparatus consists of a short bar, con-

nected with a ring in the ceiling by a compound pulley, by which the bar

can be raised or lowered. From a hook at each end of the bar drops a loop
which passes round one shoulder of the patient, and a broad strap passes

round the chin and occiput, and is connected by narrower straps, one on

each side, with the bar near either end. Thus, when the length of the straps

has been adjusted, and the bar is drawn up by traction on the pulley-cord,

the patient may be lifted by his head and by his shoulders. This must be

done steadily and gently until the heels are three oi four inches from the

floor, and the time of suspension must be carefully marked. Every ten or

fifteen seconds the patient may raise his arms from his sides, so as to throw

more of the weight of the body upon the head, and lower them again. The
duration of the first suspensions should be short—thirty to sixty seconds ;

later ones may be two, three, or four minutes. The patient should be care-

fully lowered to the ground, the apparatus detached, and he should remain

sitting in a chair for a short time. Suspensions should not be repeated more
than every other day, and should be, as far as possible, at the same hour on

each occasion.

PRIMARY SPASTIC PARAPLEGIA.

{Primary Lateral Sclerosis. )

The term spastic paraplegia is applied to cases in which weakness of the

limbs is associated with chronic spasm of the muscles, so that the limbs are

constantly rigid. The muscles are usually at the same time well nourished,

and the reflexes increased. This condition generally occurs as a sequel of

cases of paraplegia, due to a transverse lesion of the spinal cord, which leaves

the lower part of the cord intact, and is associated with, and possibly due to,

the descending degeneration or sclerosis which affects the posterior part of

the lateral columns, and to a slight extent the inner margin of the anterior

columns—that is, the crossed and direct pyramidal tracts (see pp. 191,

194). The spastic condition is in those cases ascribed to a lateral sclerosis,

which, coming as a result of a local disease of the cord (myelitis or compres-

sion), must be called secondary. On the other hand, cases come under

observation, from time to time, in which a spastic paraplegia has developed
without anything to indicate that it has been preceded by a localized lesion

of the spinal cord. These cases have been ascribed to a sclerosis aff'ecting

the pyramidal tracts, which, since it is assumed to be independent of any
local lesion, is called a prima7y lateral sclerosis ; but it is important to note

that the pathological proof has, as yet, been unsatisfactory, no single case ^

* Dr. Gowers points out that in Dr. Dreschfeld's case {Brit. Med. Journal, January, i88l)
there was a shght affection of the anterior cornua.
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of uncomplicated sclerosis of the lateral columns having been observed post-

viortem, although the combination of lateral sclerosis with disease of the

anterior cornua, in cases of muscular atrophy with rigidity, strongly supports

the connection in question.

.Etiology.—This disease is more common in males than in females, and

occurs mostly between the ages of twenty and forty. It has occasionally

seemed to be due to cold or wet, or a fall
; often no cause is apparent.

Syphilis has no special connection with it, as it has with locomotor ataxy.

A form of spastic paraplegia is rather frequent in children, and is either due

to arrested development of the pyramidal tracts in connection with lesions

of the motor areas in the cortex of the brain, or it is caused by injuries to

the head of the child during birth. It may be questioned whether these

cases should be called primary lateral sclerosis. This condition is described

under Diseases of the Brain.

Symptoms.—The disease develops very slowly and insidiously. It

begins with weakness and stiffness of the lower extremities
;

the legs feel

heavy, the patient soon gets tired in walking, and, as time goes on, the

distance he can walk without fatigue gets less and less. The knee-jerk is

excessive ;
ankle-clonus is present, and the cutaneous reflexes are usually

increased. After a time he has to help himself with sticks; the legs are

rigidly extended and firmly adducted, and it is almost impossible to get one

in front of the other. The rigidity is nearly constant, or, if the muscles

relax slightly, they at once contract on a touch, or the stimulus of attempted
movement. The arms are generally unaffected, but if they are involved

they take up a position of rigid flexion. In some cases the muscles of the

trunk are involved. The muscles mostly remain in good condition, and the

electrical reactions are normal. Sometimes, however, the excitability of the

muscles to electricity is slightly increased, at others diminished, to both

currents. Sensation is unaff"ected beyond the occurrence of rheumatoid pains

and some tingling or numbness ; and the bladder and rectum are in most

cases free from the functional disturbances common in paraplegia and loco-

motor ataxy. The course of the disease is very chronic, and it is less

threatening to life than are other forms of chronic spinal disease. It may be

complicated in its late stages by extension to the anterior cornua, causing

wasting of the muscles with loss of reflexes, or to the postero-external column,

producing lightning pains and ataxy.

Pathology.—This has been already discussed, so far as the part of the

cord affected is concerned. The change is similar to that in posterior

sclerosis, and consists of increase of connective tissue, with degeneration

and disappearance of nerve-fibres, and the presence of granule-corpuscles in

more recent cases. It probably commences in the nerve-fibres.

Diagnosis.—The recognition of spastic paraplegia is not difficult
;
the

important point to be decided is whether the condition is primary or
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secondary, and very careful inquiries and examination should be made

before concluding that a case of rigidity is not secondary to local disease of

the spinal cord. In the primary disease, weakness and stiffness gradually

come on simultaneously ;
whereas in secondary cases there is at first decided

paralysis, and rigidity only supervenes later, and sensory symptoms and

girdle pain are absent. The same care will enable one to recognize the

cases in which lateral sclerosis is combined with disease of other parts of the

cord : for instance, with disease of the anterior cornua (amyotrophic lateral

sclerosis) : of the posterior columns (ataxic paraplegia) ;
or with dissemi-

nated sclerosis, in which case the lateral sclerosis may be partly secondary
to patches of disease seated in the pyramidal tracts.

Finally, lateral sclerosis may form a part of general paralysis of the insane.

Treatment by drugs is unsatisfactory. Arsenic, strychnia, nitrate of

silver, ergot, and iodide of potassium have been given. The late Dr. Fagge
saw some improvement from Calabar bean in two or three cases. Rest is

very desirable. Friction of the muscles, combined with the hot bach or

Turkish bath, sometimes relieves the spasm. Electricity is of donbtful

value
; and, in general, it is desirable to avoid undue stimulation of the

muscles in any way.

ATAXIC PARAPLEGIA.

Under this name Dr. Gowers describes a group of cases in which there is

a combination of posterior and lateral sclerosis. Spastic ataxia is the name

preferred by Dana, who has collected a number of cases.

Etiology.—The disease occurs in males more often than in females, and

between the ages of thirty and forty, as a rule
]
but little is known as to its

causation.

Symptoms.—It is slow in its onset, beginning in the lower extremities,

which become weak, and show defective coordination at the same time.

Thus, the patient readily tires, the muscles, especially the flexors of the hip
and knee, yield when tested, and the gait is unsteady, with reeling when the

patient turns or walks in the dark, and loss of balance when he tries to stand

with the eyes shut. It differs from ordinary cases of locomotor ataxy in the

absence of lightning pains, whereas the knee-jerk is increased and ankle-

clonus can be obtained
;
the plantar reflex is more often either normal or

increased. Sensation is mostly unimpaired ;
the pupil and optic disk remain

normal
;

sexual power is often lost, and the sphincters may be slightly

affected
;
the arms are more often free, but are sometimes involved in the

same way as the legs. The disease is chronic in its course, with no very
fatal tendency. As it progresses, the incoordination does not increase, but

the weakness and rigidity become more marked, and the resemblance to

spastic paraplegia becomes closer. Death results from intercurrent diseases,

or occasionally from bladder complication or bedsores.
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The Anatomical Change in this disorder is simultaneous sclerosis of

the lateral columns and of the posterior columns, but the extent and distri-

bution of the sclerosis vary considerably in different cases, and also differ

slightly from what is common in locomotor ataxy and spastic paraplegia

respectively. Thus, the posterior sclerosis affects the dorsal more than the

lumbar region, and frequently leaves the root-zones intact, or does not reach

to the surface of the cord. In the lateral columns the sclerosis tends to

advance to the anterior half, instead of remaining limited strictly to the area

of the pyramidal tract {see p. 211). Dana says the direct cerebellar tract is

also involved, and occasionally Burdach's or Turck's column, or the antero-

lateral ascending tract.

Diagnosis.—This has to be made in the early stages from locomotor ataxy,

especially by the excessive knee-jerk and absence of pupillary phenomena ;

and in the later stages from spastic paraplegia, by the presence or history of

incoordination. It may also be confounded with hereditary ataxy, to which

it is closely allied; and with disease {e.g., tumor) of the cerebellian. In

this last the muscular weakness is seldom so marked, and the local symptoms—headache and optic neuritis—should be sufficiently obvious.

Prognosis as to recovery is unfavorable.

Treatment must be similar to that of the two diseases separately con-

sidered.

HEREDITARY ATAXY.

{FriedreicJi s Disease.)

This disease is also due to a combined posterior and lateral sclerosis, pre-

senting some differences from that above described ;
but its characteristic

feature is its congenital tendency and its appearance in several members of

the same family. Thus, a man may transmit it to his children, or it may
appear in two or more brothers and sisters without the parents being affected.

It affects males only a little more than females, though males may be espe-

cially affected in one family, females in another; and it is generally first

noticed at an early age, either about the seventh or eighth year, or at puberty.

Symptoms.—The disease begins with incoordination in the lower

extremities, and the incoordination is generally more jerky than in other

forms, and presents a closer resemblance to the ataxy of cerebellar disease.

The arms are affected later with a similar jerky irregularity, and the same

extends to the muscles of the head and neck. Muscular power is at first

unaffected, but the knee-jerk is usually lost quite early, and the plantar reflex

is also diminished. Sensation is often unaffected ; sometimes there is slight

anaesthesia. As a rule, lightning pains are not present. Speech is frequently

impaired, producing hesitation ; and syllables are dropped, and the move-

ments of the tongue may be jerky. Nystagmus, or oscillation of the eye-

balls, is often present ;
it is rather slow, lateral in direction, brought on by
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lateral movements, and checked when the eyes are fixed. In contrast with

locomotor ataxy., this disease presents, as a rule, no ocular paralysis, no optic-

nerve atrophy, no trophic changes, no visceral crises, and no affection of

the sphincters. There is no mental change. As the disease progresses, the

muscles become weaker, especially those of the legs, and the flexors are more

impaired than the extensors.

The disease may last several years ;
death takes place generally from

intercurrent affections, and not as a direct consequence of the spinal lesion.

Pathological Anatomy.—The essential lesion is a sclerosis of the

posterior and lateral columns, but it differs somewhat from that found in

ataxic paraplegia. The change is generally most intense in the lumbar

region, and invades the whole of the posterior column. In the lateral

column, the parts diseased are the pyramidal tract, the cerebellar tract, and

the periphery of the cord in front of this. The pyramidal fibres in the

anterior column are sometimes affected, and Clarke's posterior vesicular

column has been found degenerated in association with the cerebellar tract.

The posterior nerve-roots are unaffected, and the peripheral nerves, as well

as the anterior cornua of the cord, have hitherto been found free.

Dr. Govvers refers the disease to a congenital tendency of development,

by which the affected elements have a briefer period of vital endurance than

the other tissues of the organism.

The Diagnosis must depend upon the history of its association with other

cases in the same family and its early appearance, the jerky unsteadiness of

the head, the ataxy of the arms, the affection of articulation, and the nystag-

mus. By nearly all of these it is distinguished from ordinary locomotor ataxy.

It may resemble, more or less, ataxic paraplegia, dissemi?iated sclei-osis, and

cerebellar disease. In the first there is increased knee-jerk and no nystag-

mus
;

in the second the movements are more oscillating, less jerky, and the

speech of a peculiar "staccato
"

character not present in Friedreich's dis-

ease
;

in the last there are accompanying head symptoms.

Prognosis.—This is unfavorable, the cases tending to become worse,

though they may be stationary for some time.

Treatment is of little avail, but the methods suitable to locomotor ataxy

may be tried.

PROGRESSIVE MUSCULAR ATROPHY.
This is a chronic disease characterized by wasting of muscles, with weak-

ness consequent thereon, resulting from degeneration of the anterior cornua

of the spinal cord. It has been called wastingpalsy, and recently, on the

view that the change in the cornua is inflammatory, it has been called chronic

anterior poliotnyelitis.

Before describing this disease in detail, it is desirable to make a few

remarks on muscular atrophy in general. It has already been shown that the
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nutrition of the muscle depends on the integrity of its nerve-centre, the

anterior cornu, and of the nerve-trunk proceeding thence to the muscle.

In infantile paralysis there is a lesion of the anterior cornua, in neuritis a

lesion of the nerves, and both are accompanied by muscular wasting.

Further, there are cases of muscular wasting in which no lesion can be found

in either cord or nerves, and which probably result from an idiopathic con-

dition of the muscles themselves. We have here to deal with lesions of the

anterior cornua of the spinal cord
;
and Charcot has distinguished between

cases in which the disease actually begins in the anterior cornua, and others

in which the cornual disease is, as he believes, brought about by extension

from previous changes in other parts, such as the lateral columns, the pos-

terior columns, or the meninges. The former group he calls protopathic

amyotrophy {/jlu?, muscle), and it includes ordinary progressive muscular

atrophy ;
the latter he calls deuteropathic amyotrophy ,

and refers to it atrophy

following lateral sclerosis (amyotrophic lateral sclerosis), or chronic menin-

gitis (hypertrophic cervical meningitis), or locomotor ataxy, or disseminated

sclerosis. The following table may help to make these distinctions clear:—

Muscular Atrophy.

Disease of anterior cornua.

Acute. Acute spinal paralysis, or acute poliomyelitis.

^, . f Protopathic. Progressive muscular atrophy. )

Chronic, i ^ ,
. , , . , , ,

• r

(. Deuteropathic. Amyotrophic lateral sclerosis. J

Hypertrophic cervical meningitis.

Atrophy following locomotor ataxy.

Atrophy following disseminated sclerosis.

Disease ofneT^es.

(Acute. Injury.)

Subacute and chronic. Neuritis.

Compression.

Hypertrophic cervical meningitis.

Disease of muscles. Pseudo-hypertrophic paralysis.

Idiopathic muscular atrophy.

Leyden and Gowers, however, regard the cases of amyotrophic lateral

sclerosis as being essentially cases of progressive muscular atrophy, in which

the anterior cornua and the lateral columns are simultaneously, yet indepen-

dently, affected. Gowers says that in most cases of progressive muscular

atrophy the lateral columns are affected; but that there is no connection of

causation between the lesions is shown by the facts that acute anterior polio-

myelitis does not cause an ascending lateral sclerosis, that the symptoms of

cornual disease precede for a long time the symptoms of lateral sclerosis, and

that when a secondary lateral sclerosis is followed by cornual changes, the

atrophy is never so severe and complete as in cases of progressive muscular

atrophy. Striimpell's view is similar, in so far as he regards the lesions of
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the lateral columns and of the anterior cornua as independent of one another,

even when occurring together, but he considers the clinical features of pro-

gressive muscular atrophy and Charcot's amyotrophic sclerosis as sufficiently

distinct to justify separate descriptions.

Our knowledge of the Etiology of progressive muscular atrophy is very

incomplete. It begins mostly in early adult life, between the ages of twenty-

five and forty-five, and it is more common in males than in females. There

appears to be a connection between muscular over-exertion and its com-

mencement in some cases; and it is also attributed to mental distress and

to exposure.

Symptoms.—In the large majority of cases the disease begins in the

upper extremities, and is seen first as a gradual atrophy of the short muscles

of the thumb and little finger, so that the thenar and hypothenar eminences

are flattened and disappear. The interossei muscles are also wasted, leading

to depressions between the metacarpal bones; and when the atrophy is

advanced, the shortening of the extensors, unresisted by the interossei, leads

to the peculiar claw-like deformity {inain en griffe), in which the first .pha-

langes are over-extended on the metacarpals, and the middle and terminal

phalanges are flexed on the first. Motor weakness accompanies, paripassu,

the atrophy. These changes may occur in both hands, but often begin in

one before the other, so that the hands are affected unequally. Other

muscles are then involved : the deltoid is often the next to atrophy, but it

may be the muscles of the upper arm, generally the biceps first, or the fore-

arm, when the extensors are affected before the flexors. The trapezius in its

lower two-thirds, and the other scapular muscles, may be affected. The dis-

ease subsequently spreads to the trunk and neck, and the diaphragm and

intercostals are sometimes involved, so as to cause serious difficulties in

respiration. In the ordinary form of progressive muscular atrophy, the legs

are spared until very late. The course of the disease is often exceedingly

slow ; it may be years before it spreads from the hands to the other muscles

of the arms, and again a period of rest may follow before other muscles

are involved.

The electrical excitability of the muscles fails in proportion to the wasting.

Usually faradic and galvanic excitability diminish together, but contractions

can still be obtained, except when the wasting of any muscle is extreme.

Then a partial form of reaction of degeneration may be found, /. e., in the

nerves, slightly diminished excitability to both currents ;
in the muscles,

slightly diminished faradic excitability, and increased galvanic excitability,

with slow contractions, and increase of ACC : or the reactions may fail

altogether, the galvanic current lasting the longest.

The reflexes are commonly lost
;
the knee-jerk remains as long as the legs

are unaffected. A characteristic feature of this disease is the occurrence of

fibrillary co7ttractions, which were at one time thought to be pathognomonic ;
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it is now known that they occur under many conditions, but they are

certainly very frequent in progressive muscular atrophy. They consist of

slight momentary twitchings of a few fibres of the muscle, visible on the

surface, painless, though perceptible to the patient, and recurring every two

or three minutes. They occur spontaneously, but may be brought out by a

tap on the skin over the muscle.

Sensation remains intact, and the bladder and rectum are normal.

As already stated, the course is extremely slow, and death may take place

from intercurrent diseases, such as phthisis, pneumonia, or bronchitis. But

some cases are fatal through failure of the respiratory muscles, and in others

the disease spreads upward to the medulla oblongata, so that paralysis of

the tongue, larynx, and pharynx result, constituting the progressive bidbar

paralysis, which will be described shortly.

Anatomical Changes.—Changes are found in the anterior cornua of

the spinal cord, in the anterior nerve-roots and nerve-trunks, and in the

muscles themselves. The anterior corniia are scarcely, if at all, altered in

size or shape, thus contrasting with the condition found in acute poliomye-

litis
;

but they are pale, translucent, and almost entirely wanting in the

proper nerve-elements, the large motor cells. Such of these as remain are

smaller than normal, globular in shape, and without processes. At the same

time the connective-tissue elements are increased. The posterior cornua are

always normal. Dr. Gowers says he has not yet met with a case in which

the lateral tracts were not also affected with sclerosis. The anterior nerve-

roots are visibly atrophied, being small and gray ;
but changes in the nerve-

trunks are not so obvious in consequence of the admixture of healthy fibres

from the sensory roots. The muscles are pale and small. Under the micro-

scope, the fibrill?e are found in different degrees degenerated. Some are

simply diminished in size
;

in others the striation is indistinct, or replaced

by fatty granules ;
in others there is marked longitudinal striation ;

and

others again have undergone a vitreous or waxy change. The intervening

connective tissue is increased in quantity.

Diagnosis.—Progressive muscular atrophy has to be distinguished from

all other diseases accompanied by atrophy of muscles. The important

feature is the slow commencement by atrophy and weakness together, with-

out pain, spasm, or sensory troubles. This distinguishes it from tumor, and

meningitis, which may cause muscular atrophy. In acute spinal paralysis of

children and adults the history is completely different. In the typical cases

of amyotrophic lateral sclerosis the course is more rapid, and the reflexes are

early increased. When the atrophy affects the hand alone, the deformity

resembles somewhat the results of lesion of the ulnar nerve ; but in this last

the ulnar half of the hand is more decidedly affected (the radial lumbricales

being supplied by the median nerve), and anaesthesia and trophic changes

occur; in traumatic cases the history of injury will, of course, help. Lead
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paralysis is recognized by the extensors being first, and generally alone,

affected ; by the blue line on the gum, the detection of lead in the urine,

and perhaps by the occupation, and preceding atMcks of colic.

Two idiopathic forms of muscular atrophy presently to be described are

to be recognized—the ox\&, pseudo-hypertrophic paralysis, hy the enlargement

of some muscles, and its development in childhood
;

the other, idiopathic

muscular atrophy, by the atrophy beginning differently, e.g. in the face or

legs. Both of them occur in several members of the same family.

Prognosis.—This is unfavorable
;

but the progress of the atrophy is

sometimes completely arrested.

Treatment.—Drugs have but little value
;
arsenic and strychnia have

seemed to do good sometimes, according to Dr. Gowers, who gives the

latter hypodermically in doses of -^ to ^ grain. General hygienic treat-

ment should be pursued ; good air, nutritious food, exercise without strain,

and freedom from mental worry. In addition to this, the muscles may be

locally treated with electricity, massage, and passive movements ;
but the

improvement to be obtained by these means is at best but very slight.

AMYOTROPHIC LATERAL SCLEROSIS.

The lesion in this disease consists of degeneration of the motor cells of

the anterior cornua, and sclerosis of the pyramidal tracts in the lateral

columns—the combined lesions of progressive muscular atrophy and spastic

paraplegia. The sclerosis of the pyramidal tracts extends through the

medulla oblongata even to the crura cerebri, and the motor centres of

the bulb (especially the hypoglossus and vago-accessory nuclei) are also

affected toward the end of the disease in the majority of cases.

.Etiology.—It occurs between the ages of twenty-five and fifty, more fre-

quently in females than in males (Charcot), but it cannot generally be referred

to any particular cause.

Symptoms.—The disease begins with weakness in the upper extremities,

which are soon (or even at the same time) seen to be affected with wasting.

This is not limited to the interossei, or other muscles of the hand, though it

may begin in them, but.affects the whole upper extremity much more equally

(according to Charcot) than in progressive muscular atrophy. Fibrillary

contractions often occur, and the electrical reactions, as in progressive mus-

cular atrophy, show only a simple diminution ;
unless the wasting is extreme,

when reaction of degeneration may be present. Quite early in the history

the tendon-jerks are increased, and can be elicited on striking the tendons

of the biceps and triceps, or the lower ends of the radius and ulna. After a

time rigidity takes place in the atrophied muscles, and considerable con-

tractures *
may result. Charcot especially noted a deformity which he regards

*A name given to the permanent shortening of muscles mentioned, p. 151-



2 20 DISEASES OF THE SPINAL CORD.

as characteristic of amyotrophic lateral sclerosis : the arm is extended close

along the body, the forearm is semiflexed and pronated, while the wrist is

strongly flexed, and the fingers are bent into the palm. Generally, after

eight to twelve months, the lower extremities become involved, presenting

at first the characteristics of spastic paraplegia. Weakness and rigidity

appear together, the former being masked by the latter. The knee-jerk is

increased, and ankle-clonus can be obtained
;

the electrical excitability

remains
;
and walking can be accomplished, though with difficulty. After

some time, wasting also occurs in the lower extremities, but it is never so

complete as in the upper. Sensation and the sphincters are unaff'ected.

Finally, the disease spreads to the bulb, and atrophy of muscles in connection

with nerve-centres quickly brings the patient into danger. The tongue, lips,

and palate are atrophied and paralyzed, deglutition and speech being rendered

difficult
;
and implication of the vagus nucleus may affect the functions of

respiration and circulation, so that an intercurrent bronchitis or pneumonia

may carry off the patient. The duration is commonly from one to three

years, and the prognosis is very unfavorable.

Diagnosis.—Progressive muscular atrophy has a slower course, with no

excess of tendon -reflexes or muscular rigidity. Primary spastic paraplegia

begins generally in the lower extremities, and is unaccompanied by atrophy.

Treatment may be tried on the same lines as in these two diseases.

PSEUDO-HYPERTROPHIC MUSCULAR PARALYSIS.*

The striking feature of this disease is enlargement of the muscles with loss

of power ;
but the same muscles subsequently become atrophied, and atrophy

also occurs in some muscles that have never been enlarged.

Etiology.—It is much more common in boys than in girls, tends to

occur in different members of the same family, and is handed down to suc-

ceeding generations, as a rule, through the mother, and not through the

father. But, curiously, since a girl who develops the disease is little likely

to become a mother, it is mainly through healthy mothers, the sisters of those

affected with the disease, that it is transmitted. Thus, to quote Dr. Gowers,
" a boy suffered, and his sister, unaffected, had two sons diseased, and a

daughter free, of whose children two sons were the subjects of the malady."
It commonly first shows itself in early childhood, either when the child first

begins to walk, or when it has attained the age of five or six. In only a few

cases is it delayed to the age of twelve or thirteen, and very rarely to eighteen

or twenty.

*
Though not at present shown to be due to any lesion of the spinal cord, it is convenient

to consider in this place both pseudo- hypertrophic muscular paralysis and idiopathic muscular

atrophy.
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Symptoms.—It may be first noticeable as a delay in acquiring the art

of walking, although the muscles of the limbs are sufificiently large, and

apparently well developed ;
or the child gets easily tired in walking, or

walks unsteadily, and fiends a difficulty in getting up stairs. As the child gets

older, the condition of the muscles attracts attention. At first one calf, and

then the other, is noticed to be large, and subsequently the enlargement may
affect the glutei, the lumbar muscles, and those of the trunk, shoulder, and

upper arm. The enlarged muscles are unusually hard, firm, resisting, and

suggestive of great strength, to which the actual capabilities of the patient

by no means correspond. But this condition of apparent hypertrophy is not

universal : generally, some muscles are found to be atrophied, and these are

mostly muscles in the upper part of the body, or some of those of the arm,

especially the latissimus dorsi, the lower part of the pectoralis major, and the

teres major ;
but the crural muscles are also often wasted. On the other

hand, the deltoid and the infra-spinatus may be enlarged, but the muscles of

the face, tongue, neck, forearm, and hands are either not affected at all, or

affected very late. The weakness of the muscles produces some defects of

motion, which are very characteristic. The patient walks with a waddling

gait, the feet widely separated, and the body thrown from side to side with

each step ;
the gait is further modified by the tendency to walk on the toes,

which results from the diseased calf-muscles shortening and producing a

modified talipes. In standing, the legs are also widely separated for the

sake of equilibrium, and the back assumes the position of lordosis, or curva-

ture with the concavity backward. This is because the weakened glutei

and extensors of the hip allow the pelvis to drop forward, and the balance

of the body is then only preserved by the shoulders being thrown back so

that a line dropped from them falls even behind the sacrum. Another char-

acteristic peculiarity is the way in which the patient rises from the sitting

position on the ground. He rolls over on to his hands and knees, and, if

a chair or bed be near, pulls himself up by its means
;
but if alone, he

lifts the knees from the ground so as to be on his hands and toes
; then,

swinging himself over toward one side, he places the opposite hand on its

corresponding knee, and by its means straightens the leg. The same

manoeuvre is repeated with the other hand and knee, so that he now stands

with legs wide apart and a hand on each knee. With a great effort, then, the

back is gradually straightened as the hands are brought higher and higher up
the thighs.

The weakness of the spinal muscles is also shown by the inability to pick

up objects from the floor, and by the falling forward of the body if the patient

is sitting and leans forward too much; further, there is great difficulty in

ascending stairs, so that the help of the banisters is sought.

The electrical condition of the affected muscles is not at first much altered.

When they have become very weak there is diminution to both faradic and
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galvanic electricity. There is no degenerative reaction. The knee-jerk is,

after a time, diminished, and in advanced cases lost.

Beyond this, the nervous system is normal : sensation is unaffected
;
the

bladder is only affected occasionally toward the end ; and the mental func-

tions are mostly unimpaired, though, according to Ross, some degree of

mental incapacity and even idiocy may coexist.

After the first development of the symptoms the disease may remain

stationary for two or three years, but the patient gradually gets weaker in

the legs, the power of standing is lost, wasting takes place, especially in the

muscles of the upper extremities, and the patient is confined to bed. Finally,

death from intercurrent illness, such as inflammation of the lungs or an

acute infectious disease, takes place about puberty in the majority of cases ;

but in those that have developed slowly the fatal termination may be corres-

pondingly delayed.

Anatomical Appearances.—These affect the muscles only. The

spinal cord and nerves have hitherto been found practically normal. The

muscles affected with pseudo-hypertrophy look to the naked eye like masses

of fat, and under the microscope are seen to consist largely of adipose and

fibrous tissue, with muscular fibres thinly scattered throughout. The change

begins by an increase of the connective tissue between the muscular bundles.

Fat then develops in this connective tissue, and the muscular fibres are

pressed upon and atrophy. In the process of atrophy the tranverse striae may
become fainter, or be replaced by fatty granules, or by longitudinal striation.

But some fibres remain normal in size and striation, though separated from

one another by broad tracts of fat and connective tissue. Other fibres are

diminished in size or irregular in diameter
;
and many have obviously disap-

peared. In some muscles the development of fat is not so marked, and the

color is better preserved, but there is a large excess of fibrous tissue.

The disease is congenital, and can at present only be referred, in Dr.

Gowers' words, to a "
perverted tendency of development inherent in the

germinal tissue of the muscular system."

Diagnosis.—This is not generally difficult. The prominence of the

calf-muscles, associated with weakness, difficulty in walking and in rising

from the ground, and lordosis, are commonly sufficient to distinguish it.

Dr. Gowers lays more stress upon the enlargement of the infra-spinatus

together with the wasting of the latissimus dorsi and the lower part of the

pectoralis major. The spastic paraplegia of children may resemble it, as the

calf-muscles may be contracted, firm, and of good size
;
but this contraction

is active and can be overcome, the knee-jerk is excessive, the muscles show

a tendency to spasm, and the children do not rise from the ground in the

way peculiar to pseudo-hypertrophic paralysis. In spinal atropines the distri-

bution of the order of wasting is somewhat different, and there is no enlarge-

ment at any time.
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The Prognosis is very unfavorable, and Treatment can at best retard

its progress a few months or years. Drugs probably have no influence, and

electricity little, if any. Dr. Gowers thinks that carefully planned gymnastic

exercises have done good, and further recommends rubbing, massage, and

passive movements. When the gastrocnemii are so shortened as to prevent

the patient standing, the tendons should be divided.

IDIOPATHIC MUSCULAR ATROPHY.*
This is another form of disease, which appears to depend upon a congenital

tendency to decay or atrophy of muscular fibres, without any preliminary

increase in the fatty or connective tissue. Cases described by Erb under the

name of "juvenile muscular atrophy
"

fall into this category. Like pseudo-

hypertrophic paralysis, it occurs in several members of the same family, but

it shows no preference for boys over girls, and it does not so constantly show

itself first in early life; indeed, its appearance may be delayed till the age
of forty, fifty or sixty. Weakness and wasting come on simultaneously,.and

are first noticed in some cases in the face (Landouzy and Dejerine), in some

in the arms, and in some in the legs. In the face, the zygomatici fail early,

the nasolabial fold is lost, and in smihng the angles of the mouth are drawn

upward instead of upward and outward
;
the orbicularis oris is weak, so that

the lower lip drops, and "labials" are badly pronounced; the orbicularis

palpebrarum is only occasionally affected. The tongue, the larynx, the

pharynx, the muscles of mastication, and those of the eyeballs are never

involved. In the arms, the disease often begins in the biceps, triceps, and

supinator longus. The latissimus dorsi, the lower part of the pectoralis

major, the serratus, trapezius, and rhomboids also suffer
;
but the deltoid,

supra-spinatus, infra-spinatus, and subscapularis generally escape. The spinal

muscles vary in different cases
;

the intercostals, the diaphragm, and the

abdominal muscles are sometimes affected. Of the leg-muscles, the flexors

of the hip and the extensors of the knee are most often diseased, and the

muscles below the knee often escape ;
but the peronei are atrophied

occasionally.

Fibrillary twitchings are, as a rule, absent. Irritability is diminished

equally to both electric currents, and there is no reaction of degeneration. .

Deformities may occur similar to those of pseudo-hypertrophic paralysis,

such as lordosis and talipes. The course of the disease is variable. It may
remain limited to the muscles first affected, or at intervals of years it may

spread toothers. Its duration maybe from ten- to fifty years ; and death

takes place from intercurrent affections, such as phthisis. Hitherto only

two or three post-morton examinations have been made. The muscles in •

* See footnote, p. 220.
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one case were found to be small and pale, with intense granular and fatty

degeneration of the muscular fibres
;

in another there was simple narrowing

of the fibres. The spinal cord and nerves were normal.

Treatment.—Electricity, massage, regulated voluntary exercise, and

attention to the general health are recommended in order to retard as much

as possible the progress of the disease.

HEMORRHAGE INTO THE SPINAL CORD.

This is a rare occurrence, and contrasts remarkably with hemorrhage into

the brain, which is one of the most common causes of cerebral paralysis.

.Etiology.—It occurs in younger persons than does cerebral hemorrhage;

and in males more often than in females. The chief causes are, firstly, altera-

tions in the vascularity of the cord, or structural changes in the walls of its

blood-vessels; secondly, a preceding lesion of the cord, such as a soft

gliomatous growth, the vessels of which may rupture, or, perhaps more often,

an acute myelitis in its early stage ; thirdly, injuries, falls upon the feet,

strains, etc. A primary hemorrhage is generally confined to the gray matter,

and of small extent, rarely exceeding the size of an almond
;
but in cases of

congestion it is punctiform, and may occupy both white and gray matter.

It is also more diffused when secondary to myelitis.

Symptoms.—The onset is often quite sudden : the patient maybe seized

with acute pain in the back, and then fall, with complete paralysis of motion

and sensation, below the seat of the lesion. In, other cases the symptoms

may be more gradually developed in the course of a few hours. The limbs

are mostly relaxed, and there may be clonic contractions in the muscles,

either immediately or in a few days. The symptoms are subsequently those

of an acute local myelitis
—

paralysis, loss of sensation, the reflexes increased

after a short period during which they are diminished, and the bladder

affected. There may be elevation of temperature after a few days from

secondary inflammation, and this myelitis may spread upward and down-

ward. Secondary degeneration of the lateral and posterior columns

frequently follows, and accompanying this is spastic rigidity of the limbs,

with increased knee-jerk and ankle-clonus
;
but if the gray matter is much

destroyed in the cervical or lumbar regions, wasting of the corresponding

muscles may supervene. Trophic changes, cystitis and bedsores, are also not

unfrequent.

Diagnosis.—This depends on the sudden onset of the symptoms, but the

disease may be confounded with a hemorrhagic myelitis and with meningeal

hemorrhage. Prodromal symptoms of even very short duration, and fever,

make myelitis probable. Meningeal or exf/-a-medtellary hemorrhage is dis-

tinguished by the signs of nerve-irritation rather than nerve-impairment, such

as severe pains in the distribution of certain nerves, and muscular cramps, as
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compared with anaesthesia and paralysis in spinal hemorrhage. The bladder

is less likely to be affected, bedsores do not occur, and the disease is less

fatal. Acute spinal paralysis begins as an acute myelitis, and it is even pos-

sible that there is in some cases hemorrhage, but the symptoms are less

sudden. The absence of back-pain, the initial fever, or convulsion, the

freedom from bladder, rectum, and cutaneous troubles, and the rapid local-

ized atrophy, readily distinguish this disorder from spinal hemorrhage.
The Prognosis is unfavorable : many cases are fatal

] and others develop

into conditions of permanent chronic paralysis, like cases of myelitis. In

some instances there is rapid recovery up to a certain point, with no further

improvement.
Treatment.—The patient should be placed in the prone position, or on

the side if possible, to prevent the spinal cord being in the lowest part of the

body. Ice bags should be applied to the spine ;
and if symptoms are

progressing, blood may be withdrawn by leeches or cupping to the back, or

leeches to the anus. Ergotin should be injected in doses of three grains,

every two or three hours, up to three or four doses, or the liquid extract hnay

be given by the mouth. Pain may require to be relieved by sedatives.

Later on the treatment is similar to that of myelitis.

SPINAL MENINGITIS.

The spinal membranes may be affected separately ;
but it is common for

inflammation beginning in one to spread to the other. Inflammation of the

pia mater is called leptome7iingitis, that of the dura mater pachymeningitis.

The term arachnitis was formerly used on the supposition that an inflam-

mation might be limited to the so-called arachnoid membrane
;

but it is

doubtful if such a limitation of the inflammation ever takes place. The

forms of inflammation now commonly recognized are—firstly, an inflamma-

tion of the outer surface of the dura mater, usually set up by disease in the

neighborhood—this is called meningitis externa, ox pachymeningitis externa;

secondly, inflammation of the internal surface of the dura mater, generally

chronic, and resulting in great thickening of the membranes (^pachymeningitis

interna hypertropliicd), or in extravasation of blood, and the formation of

fibrinous, pigmented deposits (^pachymeningitis interna hcemorrhagica) ; lastly,

inflammation beginning in the pia mater, or leptomeningitis, which may be

acute or chronic. It will be seen that the symptoms of all these forms pre-

sent much similarity, as they depend not so much on any alteration in the

membrane itself, as upon the implication of the nerve-roots which pass

through them, and of the cord which they enclose.

IS
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Acute Leptomeningitis—Acute Spinal Meningitis.

Etiology.—Its causes are often obscure, but among those to which it can

be traced are exposure to cold, sunstroke, injuries such as fractures and dislo-

cations of the spine, and the puncture of a spina bifida. It has sometimes

arisen in connection with pneumonia, or one of the infectious diseases, as

scarlatina, typhoid, or septicaemia, or the puerperal state. Inflammation

may spread from outside the spinal canal, first causing an external menin-

gitis, or from the cerebral to the spinal membranes. Further, a tubercular

spinal meningitis not unfrequently accompanies tubercular meningitis of the

brain; and the two membranes are associated together in the disease known
as epidemic cerebro-spinal meningitis already described (p. 84).

Symptoms.—An attack of acute spinal meningitis usually begins with

rigor and elevation of temperature ;
there is severe pain in the back, which

may be localized, or extend along the whole length, and this pain is usually

increased by movement as well as by pressure. In addition, there are pains

of shooting, darting, paroxysmal character, radiating in the course of the

nerves arising from the part ;
and hypersesthesia of the skin, and even of the

muscles, in the same areas. Irritation of the anterior nerve-roots leads to

spasm of the muscles, producing rigidity of the spine, with more or less

severe arching, or opisthotonos. This may be present in the whole length of

the spine, or affect the neck alone, when the occiput is fixed back between

the shoulders (retraction of the head, cervical opisthotonos). The abdom-

inal muscles and the muscles of the legs are also affected by spasm, and the

spasms are increased by attempts at movement. The reflexes are generally

increased. The bowels are constipated, and the urine is retained by spasm
of the sphincter, or later by paralysis of the detrusor. There are the usual

accompaniments of pyrexia; the temperature is generally raised, the pulse is

quick, and the " tache meningitique
"

(p. 274) is well marked. After some

time—it may be a few days or longer
—the symptoms of irritation, pain, and

spasm give place to those of paralysis, anaesthesia, and diminished reflexes ;

and the case then approximates to one of myelitis, and is either rapidly fatal

from exhaustion, paralysis of the respiratory muscles, or acute bedsores ;

or lapses into a more chronic condition, with atrophy and shortening of

muscles. Some of these cases may recover after several months
;

others die

from exhaustion, bedsores, or vesical and renal complications.

The symptoms of meningitis vary considerably, and are not always so

manifest as above indicated. The signs of irritation may be of very short

duration, and those of paralysis become prominent quite early; and in cases

where the cerebral membranes are involved at the same time, the spinal

symptoms may be entirely masked, as is frequently the case in tubercular

meningitis. In epidemic cerebro-spinal meningitis the symptoms of the two

conditions are combined. Further, differences are observable according as-
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the inflammation affects mainly the cervical, the dorsal, or the lumbar region.

It is sufficient here to point out that, in cervical meningitis, retraction of

the head, dyspnoea from implication of the diaphragm, dysphagia, inequality

of the pupils, and great elevation of temperature are likely to occur
;

in the

dorsal region the trunk muscles, and in the lumbar region the muscles of the

loins and legs, are especially affected. The duration varies from tvi^o or three

days to three weeks in the more acute cases, and is occasionally much longer.

Pathological Anatomy.—In the early stage the surface of the pia mater

is reddened from increased vascularity, and small hemorrhages may be

, present ;
an exudation then takes place in the meshes of the pia mater and

upon the surface, at first grayish in color, subsequently purulent and yellow
or greenish-yellow. This deposit is seen often over a large extent of the

cord in irregular patches, more upon the posterior than the anterior aspect

from the effects of gravitation. The spinal fluid is turbid and opaque. The
inflammation affects also the inner surface of the dura mater, and the two

membranes may be united by the viscid purulent lymph. The process

frequently extends into the cord, affecting especially its periphery, in w^iich

dilated vessels and leucocytes occur, and the nerve-roots are similarly involved.

Diagnosis.—Meningitis has mainly to be distinguished from myelitis

and from tetanus. As contrasted with meningitis, there is less fever in

myelitis, the local and radiating pain, rigidity and spasms are less marked or

absent, and paralysis and anaesthesia come on quite early. Tetanus is dis-

tinguished by the persistent spasm, aggravated by the slightest peripheral

irritation, by its commencement in trismus, by only slight pyrexia, if any,
and by the history of wound in the majority of cases. Rheumatism of the

lumbar muscles or of the vertebral articulations may to a certain extent

simulate meningitis.

Treatment.—In the acute stage the treatuient is similar to that of acute

myelitis, with this addition, that perfect rest and avoidance of all external

irritations should be ensured
;
while morphia, chloral, and potassium bro-

mide, or chloroform inhalations, should be given to relieve pain. Mercury

may be used internally, or the oleate of mercury may be rubbed into the

spine. In the less acute stages, mercurials and potassium iodide are to be

given internally, and counter-irritants applied to the spine.

Chronic Leptomeningitis.

Etiology.—The chronic form of inflammation may be only the con-

tinuation of an acute process ;
or it may be chronic from the beginning, and

has in that case been attributed to cold, syphilis, chronic alcoholism, and
sometimes strains or injuries. It is commonly found in association with

chronic inflammatory (or degenerative) processes in the cord itself, such as

chronic myelitis and locomotor ataxy ;
and it may also result from lesions

external to the cord.



2 28 DISEASES OF THE SPINAL CORD.

Anatomy,—The condition is one of fibrous thickening of the pia mater,

with dilatation and thickening of the walls of the blood-vessels. Its distri-

bution may be extensive when it follows upon an acute lesion, more scattered

when it is chronic from the first. The parts affected are in some cases deter-

mined by the preexisting lesion of the cord. The pia mater and arachnoid

may be adherent to the dura mater ;
the cord itself often shows inflammatory

changes in the connective tissue at the surface (annular myelitis), or a more

extensive myelitis; and the nerve-roots may be compressed and atrophied.

Symptoms.—These are the same in kind as those of acute meningitis,

namely, symptoms due to local irritation of the membranes, others due to

implication of the nerve-roots, and others again which result from implication

of the cord
;
but they are gradual in their onset, they are not accompanied

by fever, the muscular spasms and rigidity are much less marked than in the

acute form, the sensory symptoms are often more localized, and paralysis may
occur early. Ultimately the case may assume all the features of chronic

myelitis.
Internal Pachymeningitis.

It has been already stated that the inner surface of the dura mater is often

involved in both acute and chronic leptomeningitis ;
but there are two forms

of pachymeningitis which require separate mention, wz.vcit\y , pachymeningitis

interna hypet-trophica and pachymeningitis intei'na hcemorrhagica. In the

former the dura mater becomes immensely thickened, so as to cause very
severe compression of the cord and nerve-roots. Charcot has described it

as especially affecting the cervical region (hypertrophic cervical pachymen-

ingitis). After a first stage of shooting pains in the back of the neck,

shoulder, arms, and upper part of the thorax, with muscular twitchings and

spasms, there are gradually developed anseslhesia, paralysis, and atrophy,

and loss of electrical reactions in the distribution of the compressed nerve-

roots. Charcot observed that the median and ulnar nerves were more

affected than the musculo-spiral, and that consequently there arose a deformity
of the upper limb, characterized by extension at the wrist and metacarpo-

phalangeal joints, and by flexion of the phalanges. This appears to be due

to implication of the lower part of the cervical region. In a case affecting

the upper part of the cervical region the muscles supplied by the musculo-

spiral were paralyzed, and a condition of extreme flexion was the result. As

the compression of the cord increases, paraplegia, secondary degenerations,

and spastic rigidity of the paralyzed parts occur. In rare cases, hypertrophic

pachymeningitis affects the lumbar region, or the cauda equina, when the

pains, paralysis, and atrophy are situate in the lower extremities, and the

sphincters are involved early.

In pachymeningitis interna hcemorrhagica, or hematoma of the dura mater,

the inner surface of the membrane is covered with a reddish-brown exuda-

tion, consisting of fibrin, connective tissue, recent extravasations of blood.
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and, it may be, cysts containing blood in different stages of change. This

form of meningitis affects the greater part of the cord, and is associated

mostly with a similar condition in the cerebral dura mater. The disease has

been attributed to the abuse of alcohol, and it is seen in some cases of mental

disorder.

The Symptoms are those of a slight chronic meningitis, but they are

often masked by those which result from the cerebral lesion.

External Pachymeningitis.

As already stated, this is mostly secondary, and arises from any inflam-

mation in the neighborhood of the dura mater : thus, deep bedsores over

the sacrum may slough into the spinal canal, or the dura mater may be

inflamed by caries of the spine (the most common cause), by retro-pharyn-

geal abscess, or abscess in other situations, by cellulitis of the neck, or inflam-

mation of the sub-pleural tissue
;
or it may result more directly from injury.

It may be acute or chronic. In the acute form, such as occurs from slough-

ing bedsores, the external surface of the dura mater is reddened, or pr€;^ents

lymph upon the surface, or may be covered with a layer of pus. In caries

of the spine the process is generally more chronic, and the outer surface of

the membrane is covered with caseous or semi-caseous deposit, and the mem-

brane is itself thickened. More or less inflammation or compression of the

nerve-roots commonly coexists, and the cord may be much narrowed. In

the purulent cases especially the process may extend to the internal surface.

Symptoms.—These are not essentially different from those already

described under Leptomeningitis. They are pain in the back at the seat of

the lesion, stiffness of the back from rigidity of the muscles, and pain on

movement, pains in parts corresponding to the nerves arising from the region

affected, hyperaesthesia, jerking and tension of the muscles, and, later, the

symptoms of compression of the cord—namely, paralysis or anaesthesia, in

varying degrees, of the parts below the seat of the lesion. In acute cases

the symptoms of irritation are likely to predominate; in chronic cases those

of compression.

Diagnosis.—The important point is the recognition of an external cause,

otherwise it may be impossible to distinguish it from other forms of spinal

meningitis.

The Prognosis is unfavorable in acute cases, but more hopeful in caries

of the spine, of which a large number of cases make a more or less perfect

recoverv.

Treatment.—The chief indication is to remove the original cause, if

possible ;
the others, to aid in the absorption of inflammatory products, and

to treat the myelitis resulting from compression.
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SPINAL MENINGEAL HEMORRHAGE.
This is a very rare occurrence. It arises from injuries, such as blows,

stabs, falls on the feet or back, and traction on the spine of newborn chil-

dren during delivery. Blood effused into the cranial cavity sometimes runs

down into the spinal canal
; and, very rarely, aneurisms of the aorta or of

the vertebral artery have burst into it. Hemorrhage into the membranes

may form part of such dyscrasise, as purpura, scurvy, or other general con-

ditions characterized by a tendency to hemorrhage ; and, lastly, the pachy-

meningitis hcemorrhagica, just described, must be classed as a hemorrhage.
Like hemorrhage into the cord itself, its symptoms are distinguished by the

suddenness of their onset. There is severe pain in the back, pains radiating

along the nerves, and spasm and rigidity of the muscles supplied by the

nerves. Subsequently there is loss of power and sensation, and in some cases

complete paralysis and anaesthesia occur. The paralytic symptoms follow

quickly upon the signs of irritation, and reach their height in a period vary-

ing from a few hours to a few days. Death, also, may occur in a few hours,

or symptoms characteristic of meningitis may supervene.

Diagnosis.—Spinal meningeal hemorrhage is distinguished from hemor-

rhage into the cord chiefly by the fact that signs of irritation, such as muscular

cramps, spasm, rigidity, and hyperaesthesia, precede paralysis, and the paraly-

sis is less complete. Spinal fneningitis is more gradual in its onset, and is

accompanied by fever from the first.

Prognosis.—This is sufficiently serious, and many cases are fatal. On
the other hand, recovery is more frequent than in hemorrhage into the

cord.

Treatment.—This must be conducted in the same way as that of intra-

medullary hemorrhage. The later treatment is that of spinal meningitis.

TUMORS OF THE SPINAL CORD AND ITS MEMBRANES.
Tumors may grow in the spinal cord, in the spinal membranes, or from

parts of the spinal canal outside the membranes. Of these latter {extra-

dural') growths, the most common are tumors growing from the vertebrae,

such as sarcoma and carcinoma; and it must also be remembered that inflam-

matory material resulting from caries of the spine forms masses which act

like tumors in compressing the cord. Fatty tumors and hydatid cysts also

occur outside the membranes, but are rare. Within the membranes {ifitra-

di/ral) the following growths occur : syphiloma, sarcoma, myxoma, lipoma,

fibroma, tubercular tumors, hydatid cysts, and cysticercus. The first three

are the most common. Dr. Gowers described a myo-lipoma consisting of

adipose tissue and striated muscular fibres. Some of these tumors grow from

the nerve-roots, especially sarcoma, myxoma, fibroma, and glioma. The
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tumors arising within the cord itself are glioma, syphiloma, sarcoma, m)'x-

oma, and tubercular masses. {See Tumors of the Brain.)

The tumors are generally isolated and of small size. There may be two

or more tubercle-masses, and syphilitic gummata are occasionally multiple.

There may also be several neuromata at the same time. Tumors of the cauda

equina may attain a considerable size from the greater space allowed them
;

and glioma invading the parts of the cord around the central canal (peri-

ependymal glioma) occasionally extend throughout the length of the cord

from the cervical to the lumbar region ; and the softening of such tumors

may lead to the formation of elongated cavities of considerable extent

(hydrorrhachis, syringomyelus). In their continued growth the tumors pro-

duce important effects upon the cord and nerves. Extra-medullary tumors

cause compression and wasting of the nerve-roots, or press upon the cord

and set up myelitis and subsequent secondary degenerations. Similarly,

myelitis and secondary degenerations may follow the growth of tumors in

the cord itself. Occasionally the vessels of a glioma rupture, and the symp-
toms of a spinal hemorrhage develop with their usual suddenness.

.^Etiology.
—The causation of spinal tumors cannot be treated of apart

from that of tumors in general. It is doubtful whether some cases have been

due to blows or injuries. Tubercle and gumma occur as parts of a general

morbid condition. Some tumors are probably congenital {e. g., myo-

lipoma).

Symptoms.—The symptoms of a spinal tumor vary with its situation.

Within the cord, at first gradually displacing parts, it will at length pro-

duce sufficient compression to interrupt conduction, and paralysis and

anaesthesia below the lesion will slowly develop. The paralysis often

precedes the loss of sensation. If the tumor is limited to one side, the

symptoms will be unilateral, with paralysis of one side, anaesthesia of the

other. If it involves gray matter to any extent, there will be atrophy of

the corresponding nerves and muscles. Ultimately, the tumor, by continued

growth only, setting up myelitis, is likely to cause complete paralysis, with

secondary degenerations, and increased reflexes and rigidity of the muscles

of the lower extremities. If the tumor is situate in the lumbar enlargement
of the cord, atrophy with loss of reflexes and altered electrical reactions

occurs, with implication of the sphincters.

Tumors outside the cord give rise to symptoms indicating irritation or

compression of the nerve-roots, especially local pain in the spine, pains

shooting from the same spot in the direction of spinal nerves, rigidity of

spinal muscles, hypersesthesia or localized anaesthesia, and motor weakness.

These symptoms may be unilateral, and limited to one or other region of

the spinal cord—cervical, dorsal, or lumbar. After some time, it may be

months or a year or two, symptoms of compression of the cord or local

myelitis appear, consisting of paralysis and anaesthesia below the seat of the
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lesion, with spastic rigidity, increased reflexes, and vesical troubles. In

multiple tumors the symptoms may be more varied. In a case of multiple

tumors of the posterior nerve-roots, recorded by Dr. Hughes-Bennett, the

symptoms exactly resembled those of locomotor ataxy. Ultimately, in

nearly all cases the termination is fatal, in the same way as in myelitis
—

either through failure of the respiratory muscles, or through bedsores and

exhaustion or pyaemia, or through cystitis and renal complications.

Diagnosis.—This can, of course, be only made after a certain time has

elapsed. The distinctive features are pain and other symptoms of irritation,

limited to one or two segments of the cord, followed by progressive paralysis,

without any evidence of caries or injury to the spine. Tumors in the cord

itself may cause paralysis, without preceding pain or spasm, and the symp-
toms are early bilateral

;
if the tumor grow in the membranes, the symptoms

may be limited to one side for a long time. The diagnosis from myelitis

depends chiefly on the slow development of the symptoms and their strict

limitation to one spot. The nature of the tumor may be difficult to

determine : a syphilitic history and the association of cerebral symptoms
indicate gumma; and preceding cancer may give a clue in some cases.

Tubercle occurs in early life, and may be suggested by a strong family

history or by indications in the patient; but a tubercle of the cord is

infinitely rare as compared with the frequency of a phthisical record, and

hence too much stress should not be laid upon this point.

Prognosis is very unfavorable. Gummata may yield again and again,

or entirely, to treatment, and tubercles may possibly in a few cases become

obsolete; but in the majority of instances the disease can only terminate

fatally in the manner above indicated.

Treatment.—Where there are good grounds for a diagnosis of gumma,
vigorous anti-syphilitic treatment should be employed; that is, full doses of

potassium iodide, and mercurials—either the perchloride internally, or the

ointment or oleate rubbed into the skin. Even when the syphilitic nature is

uncertain the same treatment may be for a time tried, since other forms of

tumor are not amenable to any drugs, with the exception of tubercle-masse?,

in which case the small chance of recovery may be improved by general

tonics, iron, cod-liver oil, and similar remedies. The cases will generally

require symptomatic treatment, like other instances of paraplegia ; bedsores

and vesical lesions must be guarded against, pain alleviated, etc. Recently
the surgeon's assistance has been sought. Mr. Victor Horsley, in a ca-e

under the care of Dr. P. Kidd, removed from within the spinal dura mater

a fibro-myxoma, measuring one and a quarter by one-half inch, Avhich com-

pressed the spinal cord
;
and the patient completely recovered.
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COMPRESSION OF THE SPINAL CORD.

A few words may be said of compression of the cord in general, although

it has been frequently alluded to in the descriptions of myelitis, meningitis,

and tumors. The most common cause of compression of the cord is undoubt-

edly caries of the spine, not from "angular curvature" (which it produces),

but from the inflammatory or caseous products, which form between the

diseased bone and the external surface of the dura mater, destroying the

posterior common ligament and setting up an external pachymeningitis.

The other less frequent causes are tumors growing from the bones or mem-

branes, aneurism eroding the spinal column, and chronic thickening of the

membranes (hypertrophic meningitis).

Whatever the cause of the compression is, the cord is narrowed, it maybe,
to one-half or one-third its diameter, and myelitis is set up in the compressed

part and in the cord immediately adjacent. Subsequently, degeneration

takes place in the posterior columns above the lesion, and in the pyramidal

tracts below the lesion. To the naked eye and the microscope the changes

are similar to what are seen in myelitis from other causes—destruction of

nerve-elements and increase of connective tissue; but even after prolonged

and considerable compression it is remarkable that many nerve-fibres may
remain intact.

Symptoms.—These are determined partly by pressure upon the nerve-

roots, and partly by pressure upon the cord itself. The former occur first,

and consist of pains of burning or neuralgic character in the area of the

nerves whose roots are compressed. They differ from true neuralgia, accord-

ing to Charcot, in not possessing points douioiireux. Accompanying them

is hyperesthesia, at points corresponding to the distribution of the nerves;

and later on, anaesthesia supervenes, and may coexist with the severe pains,

constituting the so-called anczsthesia dolorosa. Occasionally, trophic dis-

orders of the skin are present, such as zona, buUse, or eschars. Compression
of the anterior nerve-roots may lead to atrophy of nmscles, weakness, and

sometimes, but not often, contracture. In cancer of the spine this com-

pression of the nerve-roots is often brought about in a peculiar way : the

laminae of the vertebra, softened by the cancer-growth, give way under the

weight above them, and fall in upon the nerves lying in the intervertebral

foramina. The symptoms due to direct compression of the cord are those

with which we are familiar in transverse lesions : paralysis, anaesthesia or

other modification of sensation, increased reflexes, often some vesical trouble,

and generally spastic rigidity of the paralyzed muscles. The relation of

anaesthesia to paralysis varies much in different cases, and in the same case

at different times. Loss of motion is, as a rule, the most prominent symp-

tom, and anesthesia may be entirely absent. The activity of the reflexes is

often in excess of the motor paralysis. It is another important feature, when
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the compression results from caries, that recovery may take place completely,
or improvement may again be followed by relapse. The site of the com-

pression, of course, determines some differences in the symptoms. Com-

pression limited to one side will cause the pains to be unilateral, and the

paralysis may be on the same side, the anaesthesia on the opposite, as has

been stated to be the result of strictly one-sided lesions {see p. 192). Ce?-vical

compression may be accompanied by alterations of the pupil, especially dila-

tation from irritation of the cilio-spinal centre, by cough and dyspnoea,

dysphagia, vomiting, or very slow pulse. The distribution of the paralysis

is also sometimes striking : all four limbs may be paralyzed, the upper limbs

being wasted, with diminished reflexes, as a result of compression of the

nerve-roots or their centres. But the arms may be paralyzed as a result of

compression above the origin of their nerves, and the muscles will then

preserve their volume and their electrical reactions, while the reflexes are

increased. In some such cases the legs remain unaffected. The distinctive

features of compression of the lumbar region are paralysis, with flaccidity,

wasting, diminution of the reflexes, paralysis of the sphincters, and tendency
to bedsores.

The Diagnosis of compression-paraplegia depends largely on the pain
indicative of nerve-compression in association with the weakness indicating

pressure on the cord. Often the spine is tender at the seat of disease, and

the back should always be examined for the prominence which caries so often

produces (kyphosis, angular curvature). It has been already stated that the

compression is not dependent upon the curvature, but on the inflammatory

products about the diseased bone
; and, as a fact, all the symptoms of com-

pression may precede by several months the appearance of any projection of

the spine.

The Prognosis is only favorable in cases of caries, in which recovery
takes place sometimes after months or years.

Treatment.—This consists in the removal of the cause. The treatment

of tumor has been mentioned
;
cancerous growths are beyond our resources

at present. Paralysis from caries requires prolonged rest, with sea air, nutri-

tious diet, cod-liver oil, and tonics ; and, when improvement is well estab-

lished, the spine should be supported by a plaster-of-Paris or felt jacket for

some time afterward.

CAVITIES IN THE SPINAL CORD.

Cavities are occasionally found in the spinal cord
;
and the terms syringo-

myelus, from their tubular shape, hydromyehis, or hydrorrhachis interna, from

their liquid contents, have been used to distinguish them. In any cord thus

affected there is commonly a single cavity, occupying the cervical and upper
dorsal regions, lying in the posterior half of the cord behind the commissure.
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or .in one or other posterior cornu. It is elongated, several inches in vertical

extent, and is very variable in diameter at different levels of the cord. On
transverse section it may have the appearance of a fissure running transversely

from side to side, or may form a circular or oval space, occupying the greater

part of the posterior half of the cord. At one or more points in its length

it may actually be divided into two, and sometimes a section will show that

each posterior cornu presents a cavity; but, with these exceptions, it is mostly

one long tube, suggesting that it has arisen from a dilatation of the central

canal, and this seems to be supported by the presence in some parts of an

epithelium on the inner surface, and the occasional advance of the cavity

sufficiently forward to include the central canal. But the central canal is

often present in its normal condition, and hence this explanation requires

modification. The cavity is often bounded by a thin layer of dense fibroid

tissue, and surrounded by tissue which is translucent, gelatinous, and deficient

in nerve-fibres or other structural elements, and is, according to Dr. Gofers,
of an embryonal character. They are, no doubt, often congenital in origin,

as they have been found in young children, sometimes in association with

chronic hydrocephalus or distention of the cerebral ventricles, and they are

probably to be explained by a defective development of the spinal cord. It

will be remembered that the spinal cord is formed from the inner part of the

primitive groove, the walls of which rise on either side, and meeting, enclose

an elongated tube, in front of which the anterior columns develop, and later,

the posterior columns behind them. Subsequently the walls of the tube

coalesce, so as to cut off an anterior portion, which contracts to form the

normal central canal, and a posterior portion, which remains as a fissure

between the posterior columns, but is subsequently closed by the growth of

cells. The formation of syringomyelus is determined by the continued

patency of this posterior portion of the original canal, by the persistence of

embryonal tissue around it, and, later, by the dilatation of the cavity, or the

active growth or softening or breaking down of the embryonal tissue.

In some cases there is actual sarcomatous or gliomatous growth in the tissue

around the cavity.

Symptoms.—The condition is not always accompanied by symptoms,
and it has been often d\?,co\&red. post-mortem when not suspected. In a child

under my care, with chronic hydrocephalus and syringomyelus, the arms

were paralyzed and flaccid, the legs slightly rigid. In other cases, muscular

weakness, with atrophy, mostly affecting the arms, and due to pressure upon
the gray matter, has been observed

;
with aucesthesia of the same or neigh-

boring parts, but usually no pain. The lower limbs are less often affected,

but there may be weakness of the legs, impaired action of the sphincters, and

trophic disturbances.
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DISEASES OF THE MEDULLA OBLONGATA.
The medulla oblongata is subject to similar diseases with other parts of the

central nervous system, such as hemorrhage, inflammation (bulbar myelitis),

and tumors. The symptoms are determined by the anatomical structure of

the medulla oblonga'a, which, besides transmitting the motor and sensory

tracts, contains the special nerve-centres of the lower cranial nerves, from

the fifth to the ninth. Hence, on the one hand, there may be paralysis of

the trunk and limbs
;
on the other, impairment of the functions of phonation,

articulation, mastication, and de_glutition. Results of this kind are commonly
described as " bulbar paralysis," and it will be best to describe first a chronic

form known as progressive bulbar paralysis, and subsequently the more acute

results of hemorrhage and embolism, and the effects of the growth of tumors.

PROGRESSIVE BULBAR PARALYSIS.

{Labio-glosso-laryngeal Para/ysis.)

In this disease there is a slowly developed paralysis of the lips, tongue,

larynx, and pharynx, resulting from degeneration of the nuclei of the nerves

which supply the muscles of these parts.

Etiology.—It occurs in middle and advanced life, between the ages of

thirty and seventy, and is more frequent in men than in women. It is not

always possible to attribute it to any cause; but exposure to cold, falls or

other injuries involving the neck, and syphilis, have occasionally been credited

with its production. Bulbar paralysis is intimately related to progressive mus-

cular atrophy and amyotrophic lateral sclerosis, occurring often as the last

stage of either of those diseases
;
and sometimes an illness that has begun as

bulbar paralysis may later affect the spinal centres.

Symptoms.—The disease is generally first evident in the movements of

the tongue, and the articulation of sounds which depend upon it becomes

faulty. These are, first of all e, and then s, I, k, g, t, d, n, r, and sh. The

paralysis increases, and may become. so complete that the tongue cannot be

protruded and lies at the bottom of the mouth. After a time, atrophy takes

place, and the organ becomes wrinkled and furrowed. Fibrillary contrac-

tions are often observed in it. Shortly after the tongue begins to be paralyzed,

the same change occurs in the lips. The articulation of 0, u, p,f, b, ?n, and

V is impaired, and whistling, blowing, and pouting are performed with diffi-

culty. The lower lip drops away from the teeth, the naso-labial folds are

more marked, and saliva dribbles from the aftgles of the mouth. Atrophy
here also can be detected in the lips becoming thinner, and fibrillary con-

tractions may be seen. Food also collects between the teeth and the gums;
but the paralysis of the facial nerve is confined to the lower half of the face,

the upper half remaining entirely free. After the tongue and lips, x\\q palate
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is paralyzed, and, as a result, liquids may regurgitate through the nose, and

the voice acquires a nasal quality. The articulation 0(0 and/ is also impaired

by this, since the volume of air which is required for their production is di-

minished by its escape into the nasal cavity. Paralysis of the laryiix produces

hoarseness and, finally, complete aphonia; and during swallowing, food is

apt to enter the larynx from the paralysis of the tongue and certain muscles

of the larynx (aryt?enoideus, thyro-ary-epiglottideus, and thyro-arytsenoideus_

externus), by the combined action of which the two passages should be cut

off from one another. As a result, choking takes place, and small particles

are inhaled, and may set up bronchitis or lobular pneumonia. The laryngeal

paralysis also renders coughing and hawking difficult or impossible. Dys-

phagia is further aggravated by paralysis of the ///d;;^;/^'-^^/ muscles.

The progress of the disease is very slow, but the condition of the patient

in an advanced stage is highly characteristic. The lower lip falls
;
from the

angles of the mouth dribbles saliva, which the patient is constantly wiping

away with a pocket-handkerchief; the tongue cannot be protruded, and the

only sound uttered by the patient is a hoarse grunt as the air is forcibly driven

through the flaccid glottis. With all this, the intelligence and memory,

appetite and digestion, the functions of the bladder and rectum, are perfect,

and, as a rule, the special senses, the movements of the eyes, the sensibility

of the skin of the face and mucous membrane of the mouth, and motor and

sensory power in the limbs are unaffected. Only in rare cases does the

disease extend to higher centres, so as to produce deafness or ocular paralysis,

or to affect the sensation of the face
;
and if motion of the limbs is affected

it is by one of the diseases already described as progressive muscular atrophy
and amyotrophic lateral sclerosis. The electrical excitability of the affected

muscles is, in part at least, retained, but in advanced cases is much dimin-

ished. Erb says that the muscles of the chin, lips, and even the tongue
show a marked reaction of degeneration, while the electric irritability of

the nerves is normal or but slightly diminished. The reflexes are generally

diminished, so that the palate, pharynx, or larynx, may be irritated without

exciting retching, vomiting, or coughing; but they sometimes persist till

late in the disease, and Erb describes reflex contractions in the muscles of

the chin and lips. Fever is absent, vasomotor disturbances are not necessarily

present, nor has glycosuria or albuminuria been observed as part of the disease.

Occasionally, toward the end, the pulse becomes very rapid (140 to 160).

Death takes place by exhaustion from inanition, by choking, by dyspnoea or

sudden cardiac failure, or by bronchitis, pneumonia, or gangrene set up by
the inhalation of particles of food.

Pathology.—To the naked eye the medulla oblongata may show but

little, or there may be some, want of symmetry, or slight shrinking; or, on

section, discoloration or blurring of the outlines. Changes are more obvious

in the nerve-roots proceeding from the medulla ;
those of the hypoglossal and
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facial, the vagus and accessorius, are gray in color and shrunken, and the

microscope shows that a number of fibres are atrophied and degenerated.

Microscopic examination of the corresponding nuclei reveals degeneration

and atrophy, or complete disappearance of the nerve-cells, some increase of

the neuroglia, and thickening of the vessel-walls. These changes are most

marked in the hypoglossal nucleus and the lower part of the facial nucleus,

and then in the vago-accessorius nucleus. Less commonly the glosso-pharyn-

geal nucleus may be affected, and rarely the nucleus of the sixth nerve, and

the motor division of the fifth.

The atrophied muscles present appearances identical with those seen in

progressive muscular atrophy.

Diagnosis.—This is generally quite easy, from the chronic course and the

limitation to the bulbar nerves specified. Tumors growing in or compressing
the medulla are mostly accompanied by other symptoms, such as headaches,

noises in the ears, deafness, sickness, or convulsions. Bilateral lesions

situated more centrally may cause paralysis of the same nerves, but the

symptoms on the two sides may not run parallel, and there will be no

atrophy, electrical changes, or loss of reflexes, showing that the nerve-nuclei

are intact
; further, the limbs will be probably paralyzed.

Prognosis.—This is absolutely unfavorable.

Treatment.—Drugs are of no value in controlling this disease. The

important thing is to secure proper nutrition, and to prevent the inhalation

of particles into the lungs. It may become necessary to feed the patient by
an india-rubber tube, which the patient can himself pass down the pharynx
into the stomach, and liquid food can be then poured into a funnel connected

with the free end of the tube. Sometimes, in the early stage, solid food in

large boluses can be more easily swallowed than liquid, being less liable to

pass into the larynx or nares. Galvanism has been recommended, both to

the seat of the disease and to the wasting muscles. The influence in the

former situation—reached by placing one pole on each mastoid process
—

must be very doubtful ;
but the muscles of the lips and tongue may be gal-

vanized, and the act of swallowing may be assisted by galvanizing with the

anode on the nape of the neck and the kathode on the side of the larynx.

Atropine has been given to lessen salivation. The general health of the

patient must be, as far as possible, maintained.

ACUTE BULBAR PARALYSIS.

Contrasting with the chronic progressive form, there occur, occasionally,

cases in which the symptoms of bulbar paralysis come on suddenly, or at

least rapidly, as a result of hemorrhage, embolism, or acute inflammation of

the medulla oblongata. In addition to the rapidity of the actual onset, they

differ from the chronic cases in the greater frequency of premonitory symp-
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toms, in the irregularity of the symptoms, and in the accompanying paralyses

of the limbs ; since the lesions are not necessarily restricted to motor-nerve

nuclei as in the "progressive" cases, but are more or less indiscriminate,

affecting the motor and sensory tracts as well.

Thus, with paralysis of the tongue, difficulty of articulation, and inability

to swallow there may be paralysis of all four limbs. The occurrence of the

lesion on one side will produce a more or less unilateral distribution of the

symptoms. On the other hand, crossed paralyses may take place ;
for

instance, paralysis of the arm on one side, and of the leg on the opposite,
from a lesion in one-half of the medulla affecting the lowest pyramidal fibres

going to the opposite limb just before their decussation, and the highest
fibres coming to the same side just after their decussation. Or a hemorrhage
situated higher in the medulla may damage the facial nerve-fibres or nucleus

on the same side, and the pyramidal tract of the same side, before its decus-

sation to the opposite, producing a crossed hemiplegia of the ordinary kind

(^see p. 243). Sometimes also there is severe respiratory disturban<!e, or

rapid and irregular pulse, or vasomotor derangement, shown by rise of tem-

perature. Albumin and sugar have been noticed in the urine. There may,
however, be little time for the observation of such symptoms, as, especially
in hemorrhage, the patient may fall down suddenly, with or without cry, and
death may take place at once. In other cases there are headache, vomiting,
noises in the ears, and epileptiform convulsions. In fatal cases the tempera-
ture sometimes rises to 107° F. or higher.

Pathology.—Bulbar hemorrhage is more frequent than spinal hemor-

rhage, less so than cerebral hemorrhage. It occurs under similar circum-

stances to the latter. The same may be said of embolism or thrombosis of

the arteries of the medulla oblongata ; here, however, the distribution of the

vessels becomes of interest, since, according to Buret, the nuclei of the hypo-

glossal and accessory nerves are supplied by the anterior spinal and vertebral

arteries; those of the vagus, glosso-pharyngeal, and auditory nerves by
branches of the upper end of the vertebral arteries

; and the nuclei of the

facial, trigeminal, and three oculo-motors by branches of the basilar. These

anatomical associations may serve sometimes to distinguish vascular obstruc-

tion from hemorrhage, otherwise not always easy to discriminate. Acute

bulbar myelitis is usually less rapid in its occurrence than the other lesions :

vertigo, headaches, pain in the muscles of the back, may precede the more
obvious bulbar symptoms. The limbs may be paralyzed from implication
of the pyramidal tracts. The temperature is sometimes raised, and the pulse
is mostly rapid. Death takes place in from four days to two or three weeks.*

* In a case of acute bulbar paralysis which I saw some years ago, with Mr. W. Bramley
Taylor, the patient, a gentleman, aged forty-two, after about three weeks of obscure nervous

symptoms, was taken rather suddenly with paralysis of the face, jaws, tongue, and limbs.
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COMPRESSION AND TUMORS OF THE MEDULLA.
The medulla oblongata may be slowly compressed by caries of the occipital

bone, or by alterations of its shape, by enlargement of the odontoid process,

by tumors such as gumma of the dura mater, growths on the choroid plexus,

aneurisms on the vertebral or basilar arteries, and lastly, perhaps most fre-

quently, by tumors of the cerebellum.

The rare occurrence of disease and rupture of the transverse ligament is

followed by sudden and fatal compression of the medulla by the odontoid

process. Tumors in the medulla oblongata are comparatively rare
; they

include tubercular masses, glioma, glio-sarcoma, myxoma, and fibroma.

Symptoms.—In compression, the symptoms characteristic of bulbar

lesions may be preceded by those of irritation, such as pain in the distribu-

tion of the fifth nerve, and twitchings- in muscles supplied by the facial.

Convulsions, vomiting, hiccough, and dizziness may also be present ;
and

l^ter, the special lesions of the bulbar nerves, and probably weakness in the

limbs. The symptoms may begin on one side and spread to the other.

Tumors in the substance of the medulla are not accompanied by irritative

symptoms ;
but headache, vomiting, and convulsions may occur. Probably

optic neuritis is only observed in the case of tumors sufficiently large to

implicate the pons Varolii.

DISEASES OF THE BRAIN.
What has been said of the nervous system in general is especially true of the

brain, namely, that the symptoms of disease are largely determined by their

locality, and to a much less extent by their nature. A knowledge, there-

fore, of the localization of the functions of the brain is eminently desirable in

the study of its diseases, and some remarks on this subject, with an account

of the result of lesions, of whatever kind they may be, upon the different parts

of the brain, must precede the description of the diseases which produce them.

Motor Centres and Tract.—The greatest importance and interest attach

to the position of the motor centres, which have been determined within the

When I saw him, the same night, he was sitting in an arm-chair, with his arms supported,

the legs rather loosely out before him, the jaw dropped aljout half an inch, and a vacant

expression of countenance. On asking him to move his limbs, he could lift the legs but

slightly, the arms much les?. The tongue could just be moved, but not actually protruded,

nor could he shut the moulh. He did not appear to have lost senNation ;
but he made no

attempt to speak, nor to communicate his desires in any way, except by nodding or shaking

the head. Swallowing was difficult
; hearing seemed perfect, though he was, perhaps, a little

slow of comprehension. He died forty-two hours later.
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last twenty years. It has been shown that electrical irritation of a certain

area of the gray matter on the surface of the brain produces movements of

different parts of the body, according to the spot irritated
;
and these experi-

mental results are confirmed by pathological evidence, certain (irritative)

lesions causing convulsions, and other (destructive) lesions causing paralysis,

in the corresponding parts. In accordance with this is the fact that the

largest pyramidal nerve-cells are found exclusively in the gray matter of this

area. This motor area comprehends the convolutions about the fissure of

Rolando, the ascending frontal, the ascending parietal (central convolutions

of Continental authors), the postero-parietal lobule, and the posterior part of

the marginal convolution, which corresponds to the upper ends of the central

convolution (para-central lobule). In this area, the centres for movements

of the face lie lowest, or farthest from the middle line, occupying the lower

and middle portion of the ascending frontal, posterior extremity of the third

frontal, and the lower end of the ascending parietal ;
the centres for the arm

lie next, nearer to the middle line, in the upper part of the ascending frontal

convolution, the posterior end of the superior frontal, and the middle of the

ascending parietal convolution
;
the centres for the leg occupy the upper ends

ofboth ascending frontal and ascending parietal convolutions, and the postero-

parietal lobule close to the middle line ; and lastly, the motor portion of the

marginal convolution is found to correspond to the muscles of the trunk,

scapula, and hip-joint. Fibres from these several convolutions gradually con-

verge through the white matter of the centrum ovale to the base of the brain,

and there pass between the lenticular nucleus and the optic thalamus, occupy-

ing the anterior two- thirds of the posterior limb of the internal capsule.

Thence the pyramidal fibres pass into the lower part of the crus cerebri, at

first somewhat on the outer side, then in the middle, and they can be traced

through the pons Varolii into the medulla oblongata, where the decussation

takes place, the greater part of each pyramidal tract crossing to the opposite

lateral column, a small portion remaining on the same side at the inner

margin of the anterior column, forming the column of Tiirck. These

pyramidal fibres ultimately terminate in the anterior cornu, as already

mentioned in the section on Diseases of the Spinal Cord. A sufficiently

large destructive lesion of any part of the pyramidal fibres from the motor

centres to the pons Varolii causes hemiplegia, or paralysis of the face, arm,

and leg, on the opposite side of the body. This is a common result of a

hemorrhage into the internal capsule ;
but disease above this, where the

fibres are spread over a wider area, may lead to a more limited paralysis.

Extensive lesions of the cortex, such as suppurative meningitis, or meningeal

hemorrhage, will also cause complete hemiplegia, but smaller lesions may
occupy only particular centres, and give rise to the forms of paralysis called

monoplegia. Thus a disease of the facial centres results in paralysis on the

opposite side of the facial muscles ^Xqwq, facial monoplegia ; and in a corres-

16
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ponding manner there may be a brachial monoplegia, or a crural tnonopiegia.

If the adjacent centres of the face and arm are involved together, brachio-facial

monoplegia is the result, and if those of the leg and arm together, a brachio-

crural monoplegia. But the centres for the face and leg can scarcely be

affected at the same time, without those for the arm which lie between them

being involved, and as a fact a cruro-facial monoplegia has never been

recorded.

Sensory Tract.—There is good evidence that the sensory tract passes

through the posterior third of the posterior limb of the internal capsule, since

this part has been found injured in cases of anaesthesia of the opposite half of

the body (^hemiana;sthesia) ; and probably sensation is also represented in the

cortex by much the same convolutions as those which form the motor area.

Frontal Convolutions.—The posterior extremities of the upper two

frontal convolutions, adjacent to the ascending frontal, contain, according

to Ferrier, centres for rotation of the head and eyes ;
the posterior extremity

of the third frontal convolution is connected on the left side with speech,

movements, so that a lesion there situated causes motor aphasia (p. 251).

The remaining portion of the frontal convolution seems to be related to the

intellectual functions, but little is as yet known on this point.

Occipital Convolutions.—There is evidence to show that these contain

cortical centres for vision, and their destruction on one side causes hemianopia
of the opposite. Visual centres have also been placed in the angular gyrus,

and supra-marginal lobule, adjacent to, but in front of, the occipital lobes.

Superior Temporo-sphenoidal Convolution.—This contains the

centre for' hearing, and lesions of certain parts of it produce the con-

dition known as word-deafness, in which words are heard as sounds, but

their meaning is not understood (p. 251).

Optic Thalamus.—The posterior part of this gray mass contains the

central ends of some optic nerve-fibres, and lesions may produce complete

hemianopia. Disease of the optic thalamus has also been present in cases

where hemiplegia has been followed by choreic or other disorders of move-

ment.

Internal Capsule.—This is the layer of white matter lying, in front,

between the optic thalamus and the anterior end of the caudate nucleus ;

behind, between the optic thalamus and the lenticular nucleus. These two

portions are not in one plane, but join at an obtuse angle, opening out-

ward. The anterior portion is stated by Brissaud to contain fibres con-

nected with the intellectual functions
; through the angle (or gefiii) pass

fibres connected with the function of speech ;
and through the posterior limb,

as already mentioned, the pyramidal fibres (anterior two-thirds), and the

sensory fibres (posterior third). Near this posterior third it is stated that

fibres run, an injury to which is followed by post-hemiplegic chorea (p. 24S).

Cerebellum.—Lesions of the hemispheres are not always accompanied
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by symptoms unless they are of such a nature and size as to press upon the

subjacent pyramids of the medulla oblongata, or such as to involve the

central lobe. In this latter case occurs a characteristic form of ataxy

(p. 261), vertigo, and sometimes convulsions of tetanic and opisthotonic

character.

Pons Varolii.—This portion of the brain contains the pyramidal tracts,

and the nuclei of the fifth, sixth, and seventh nerves. Large central lesions

may paralyze all four limbs from the proximity of the two tracts to the

middle line. A one-sided lesion in the upper part produces hemiplegia of

the ordinary type on the opposite side of the body, but a lesion in the lower

part, while involving the same pyramidal fibres for the arm and leg, is below

the facial fibres for the opposite side, and destroys the facial nerve-roots of

its own side. There is then produced a variety of hemiplegia, known as

crossed hemiplegia, the face being paralyzed on the side of the lesion, the

arm and leg on the opposite side.

CEREBRAL HEMORRHAGE.
In dealing with diseases of the brain the greatest prominence must be

given to diseases of the vessels of the brain, which are responsible for the

majority of cases of cerebral paralysis. Rupture of the vessels, with escape

of blood into the brain, and obstruction of the arteries by embolism and by

thrombosis, are the varieties that have to be considered.

.Etiology.—Cerebral hemorrhage occurs more frequently in men than

in women, and more in advanced life than in young people. Thus it

occurs, but is very infrequent, below the age of thirty, and has, indeed,

occurred in one as young as nine
;
but something like four-fifths of the cases

occur after the age of forty. A large proportion of cases have granular

kidneys and hypertrophied hearts ; but the arteries are generally at the

same time thickened or atheromatous, and of late it has been ascertained

that a frequent cause of hemorrhage is the existence of minute (miliary)
aneurisms on the branches of the cerebral arteries. Alcohol, gout, and

syphilis have their share in the production of these arterial lesions, and a

certain habit of body has been recognized as frequently present in those

who have cerebral hemorrhage
—

namely, short, thick neck, full congested

face, and the general appearance of good living. Hemorrhage is sometimes

associated with heart disease and endocarditis, and this is especially the case

when it occurs in quite young people. Probably in these instances an

embolism has been the first lesion, around which the artery has softened and

ruptured ;
or the artery has yielded so as to form an aneurism which has

subsequently burst—a process similar to what will be described as occurring
in the hemorrhage of phthisis. The comparatively slight support that the

walls of the arteries receive from the soft brain tissue may be a reason why
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they rupture so much more often than vessels in other parts of the body.

Hemorrhages often occur in the substance of tumors of the brain, and then

may be so large as to render their source uncertain. Lastly, there may be

smaller hemorrhages in conditions of general tendency to bleeding (scurvy,

etc.), and as a local result after ligature of the common carotid.

Seat of Hemorrhage.—Scarcely any part of the brain is exempt from

the risk of hemorrhage, but it is much more frequent at the base in the

neighborhood of the corpus striatum and optic thalamus, which are mainly

supplied by the branches of the middle cerebral artery. One large branch

runs upward on the outer side of the lenticular nucleus, and has been called

by Charcot the "artery of cerebral hemorrhage," from the frequency with

which it ruptures.

Anatomical Changes.—Under different circumstances, the blood

effused may be small in quantity, or amount to several ounces. In the

latter case, it tears up the brain-tissue, destroying, for instance, the great

ganglia, and the internal capsule, and extends thence into the centrum

ovale ;
or it may burst through the optic thalamus, or caudate nucleus into

the lateral ventricle. Hence the blood flows by the aqueduct of Sylvius

into the fourth ventricle. Such cases are rapidly fatal, and post-mortetn ex-

amination reveals a mass of black cot, filling the ventricle, and occupying
much of the hemisphere, surrounded by brain tissue, which is ragged, and

discolored by blood. The pressure exerted by the clot is shown by one, or

even both, hemispheres being enlarged, with flattened convolutions, and

closed sulci. In cases that have lasted a few days, there is the same black-

red clot, and the brain-tissue around is soft and discolored yellow, from

absorption of haemoglobin. In later stages, the clot becomes brown, or

brownish-yellow, consisting of disintegrated blood and nerve-tissue, and the

surrounding tissue is frequently softened (white softening), and contains

granule-corpuscles. Finally, in patients that survive, the blood becomes

absorbed, and leaves a tawny or orange-colored spot, in which crystals of

haematoidin can be found; or a cyst may remain, containing serous fluid; or a

distinct tough, fibrous scar, discolored also by the remains of blood-pigment.

Secondary Degeneration.—Permanent lesions of the pyramidal tract,

or of the cortical motor area, are followed by descending secondary degen-

erations, like those which occur in disease of the spinal cord. Such degen-

erations follow the course of the pyramidal fibres below the lesion ; thus, a

lesion of the internal capsule (and it is to be observed that those of the

corpus striatum and optic thalamus alone are not followed by secondary

degeneration) causes this change to take place in the middle third of the

crus cerebri, in the anterior part of the pons, in the pyramid of the medulla

oblongata on the same side, in the column of Tiirck, also on the same side,

but in the posterior part of the lateral column of the spinal cord for its

whole length on the opposite side.
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Course and Symptoms.—Apoplexy.
—Cerebral hemorrhage may be

preceded for days or weeks by occasional giddiness, numbness or twitching
of the fingers, or headaches, but these are not so much indications of the

severe attack to come, as evidences of existing disease of vessels, and perhaps
due themselves to slight hemorrhages. On the other hand, it may come on

without any warning whatever. Sometimes, also, it seems attributable to a

definite cause, such as a muscular effort, violent coughing, or straining at

stool, but at others it occurs Avhen the patient is perfectly quiet, or even

during sleep. In numerous cases cerebral hemorrhage causes apoplexy
—that

is, the patient is struck down suddenly or quickly unconscious; and the

association between hemorrhage and apoplexy has been so close that the

term apoplexy has been applied to the actual bleeding as well as to the

special symptom which it causes, not only in the brain, but also in other

organs ; for instance, hemorrhage in the lung has been described as pul-

monary apoplexy. But this is clearly wrong, and the term apoplexy ought
to be restricted to the idea of sudden, or at least rapid, loss of consciQusness

and power. As a fact, it is rarely that a patient is absolutely struck down
and unconscious in a moment

;
but it does happen, and patients have died

in five or ten minutes from the first symptom. More often the symptoms
come on slowly. The patient is seized with intense pain in the head,
becomes faint or slightly collapsed, may be sick or have a slight convulsion

;

and then, after half an hour or so, gradually sinks into a condition of coma.

This order of events has been called ingravescent apoplexy. Or the first

symptoms may show themselves in the motor system ;
the patient mumbles

in his speech, or his arm falls powerless, and he gradually droops over to

one side, falling if not supported, and then lapses by degrees into coma. Or
the coma may be developed in a few hours through stages of increasing
drowsiness. Lastly, in cases where the patient is found by the friends

alone, or picked up in the streets unconscious, or is unable to be roused in

the morning from sleep, it is impossible to say what the onset has been.

But undoubtedly cerebral hemorrhage may occur without apoplexy : a very

slight bleeding into the motor tract alone may give rise to hemiplegia with-

out loss of consciousness.

The patient suffering from coma lies completely unconscious, and cannot

be roused by shouting or any form of stimulation of the skin. The face is

flushed, the pulse full and tense, the breathing is stertorous, a loud snoring
noise being made in consequence of the palate or tongue falling back and

impeding the passage of air into the chest. The condition of the limbs

varies: both legs and arms may be quite flaccid, falling at once when raised;

or it may be obvious that the leg and arm on one side are more flaccid than

those of the other. The muscles of the face share in the paralysis, and the

cheeks are puffed out and sucked in with the processes of respiration ; this

may also occur only on one side. Sometimes, however, the limbs of one or



246 DISEASES OF THE BRAIN.

both sides are in a condition of rigidity, the muscles contracted, and

resisting extension or flexion. The deep reflexes are commonly increased,

and the skin reflexes are absent. Occasionally the head and eyes are

forcibly turned to one side (conjugate deviation). The pupils are variable
;

they are sometimes contracted, at others dilated or unequal. The tempera-
ture shows a slight fall, which may continue till death, or if life is prolonged
it rises a little above the normal. Sugar and albumin are occasionally found

in the urine, from pressure on the medulla oblongata. In very severe cases,

the pulse and breathing are rapid, there is profuse sweating, and intense

flushing of the face and skin generally; then after a time, two or three hours

or more, the patient becomes livid, rales occur in the larger bronchi and

trachea, the pulse gets weaker, the breathing slower, and finally death takes

place. The fatal termination may, however, be delayed for several days,

during which the lungs are very apt to suffer from cedematous pneumonia ;

and the occasional passage of particles of food or fluids through the glottis

perhaps contributes to the inflammation of these organs. In more favorable

cases, the patient lies simply comatose, with but little disturbance of his

pulse or respiration, and gradually regains his senses in the course of a few

hours or two or three days.

In a large proportion of cases, the patient is then found to be suffering

from hemiplegia.
Hemiplegia.

Though this term seems to imply paralysis of one-half of the body, as a

fact some muscles are not paralyzed in ordinary cases of hemiplegia, and of

those that are paralyzed some suffer much more than others. Paralysis is

most marked in the arm, leg, and face, on the side opposite to that of the

lesion,* the muscles of the trunk, chest, and abdomen are little, if at all,

affected, and the ocular muscles not at all.

* Recent knowledge of anatomy and physiology makes it sufficiently obvious why the face

should be paralyzed on the same side as the arm and leg. But for a long time, though the

fact was known, it seemed to be opposed to the teachings of anatomy, since it was known

that the pyramidal fibres to the limbs decussated, whereas the facial nerve was traceable to a

nucleus on its own side of the body; and hence it seemed that the facial nerve should be

paralyzed on the same side as the lesion, but the limbs, in consequence of the decussation,

should be paralyzed on the opposite side. What was overlooked in this reasoning was the

fact that the real nuclei of the spinal nerves to the limbs lie in, and, indeed, form, the anterior

cornua of the spinal cord, so that it is the fibres between the nuclei and the cortical centres

which decussate ; and, on the other hand, it was not recognized that above the decussation of

the medulla oblongata there are fibres crossing from the one hemisphere to the nuclei of the

facial and other motor cranial nerves, which are the exact representatives of the pyramidal

fibres lower down. As a fact, the facial muscles are in precisely the same relation to the brain

as the spinal muscles
; they are all supplied by nerves which come from nuclei on their own

side of the middle line, and these nuclei have a decussating connection with the brain on the

opposite side. Hence, a cerebral lesion, involving these pyramidal fibres above the decussation,

paralyzes the face, arm, and leg on the opposite side.



HEMIPLEGIA. 247

Even in the face, arm, and leg, many differences exist. In severe cases

the arm and leg may be completely motionless, but in milder cases the leg

is less paralyzed, and in course of recovery the leg nearly always gets better

first. The facial muscles are never paralyzed to the same extent as they are

in Bell's palsy, or lesion of the trunk of the facial nerve {see p. 176) ;
the .

upper half of the face is always less affected. Thus the eye can always be

shut, and the forehead wrinkled, though it may be obvious that the frontalis

is not so strong as that on the opposite side. In the lower part of the face

the paralysis is marked ;
if the patient is told to smile, or show the teeth, the

angle of the mouth is drawn up on the healthy side, and on the paralyzed

side it remains unmoved, or is drawn inward. Sometimes there is a slight

degree of paralysis of the tongue shown by the tip being turned, during

protrusion, to the paralyzed side by the unbalanced action of the healthy

genio-hyoid and genio-hyoglossus muscles. In examining this point, the

asymmetry due to the facial paralysis must be remembered, and the position

of the tongue must be determined by its relation to the teeth rather than to

the lips. Sometimes the chest on the paralyzed side may be seen to expand

less freely than on the other
;
but any paralysis of the spinal or abdominal

muscles is not commonly observed and the movements of the eyeballs are

perfect. The explanation commonly adopted for these variations of paralysis,

under apparently similar anatomical conditions, is that of Dr. Broadbent.

It is first to be observed that the parts that are least paralyzed, or not para-

lyzed 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 corres-

ponding 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
;
and their muscles are not affected. In contrast with these

are the hands, of which the right may be able to do things the left cannot,

and vice versa ; and these parts are most affected. Dr. Broadbent's theory

supposes that in the case of the muscles most commonly associated together,

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 the 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

rupture below the internal capsule, and the pressure would most injure the
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fibres which were nearest, the arm would suffer more than the leg, and the

leg than the trunk. But this hardly seems to explain the case of the face

whose centres are lowest.

Associated Conditions.—The duration of hemiplegia is very variable.

It may get completely well in the course of a few weeks, the power of move-

ment being gradually restored in the face first, and the leg afterward, so

that the patient can walk about, while the arm is still useless. Sometimes,

however, recovery progresses up to a certain point during the first two or

three months, until a stage is reached beyond which no improvement takes

place. The paralysis is then generally accompanied by a rigidity of the

muscles, which gradually develops during the first few weeks. The fingers

become flexed into the palm of the hand, and the elbow is slightly bent ; any

attempt to overcome the flexion is resisted, and causes considerable pain.

In the lower extremity the knee is only slightly flexed, and the foot is often

extended at the ankle. With this so-called /a^e rigidity, to contrast it with

the rigidity of the apoplectic state already mentioned (p. 246), the deep
reflexes are increased, the knee-jerk is greater, and ankle-clonus is readily

obtained. The muscles may lose a little of their bulk from disease, but do

not become wasted, and the electrical reactions, faradic and galvanic, remain

normal. The rigidity and increased reflexes have been attributed to the sec-

ondary degeneration of the lateral tract ;
but the increased reflexes at least are

present from an early stage of the paralysis, before degeneration can have

become well established. More rarely there occur in the partially-paralyzed

muscles other disorders of movement, of which the most important are athetosis

and post-hemiplegic chorea.

In athetosis there is a constant involuntary slow movement of the fingers,

which are abducted, adducted, flexed, and extended in the most irregular

way. Similar, but generally less extensive, movements may aff'ect the arms,

and the toes. In post-hemiplegic chorea the movements are more violent,

jerking and ataxic, and affect the arm and leg as much as the fingers and

toes. Both contractures and post-hemiplegic movements are very intractable.

Ancesthesia of any extent is not common with hemiplegia. If it occurs

with the onset of the attack it generally passes off within a few days ;
but

occasionally a complete hefniancesthesia is present. This is on the same side

of the body as the paralysis
—that is, the side opposite to the lesion,

—and it

affects equally the face, arm, leg, and trunk up to the middle line of the

body. The special senses are affected at the same time, the patient being

unable to smell, taste, hear or see on that side of the body. Charcot pointed

out that the affection of sight was a real blindness of one eye, or amblyopia,

and not loss of one-half of the visual field, or hemianopia (^see p. 167).

Conjugate deviation of the head and eyes has been mentioned as occurring

in the apoplectic fit, and it may continue after consciousness has returned :

but it generally subsides after a few days or a week. Ferrier has found that
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there is a region of the cortex, situate in the frontal lobe, irritation of which

causes deviation of the head and eyes ;
but pathological results show that

conjugate deviation is not restricted to lesions of one locality alone. There

is, however, an important connection between the position and the nature of

the lesion and the side to which the deviation occurs. When a lesion of the

left side of the brain occurs, giving, rise to right hemiplegia, the eyes and

head are turned to the left side
;

that is, the eyes are turned away from the

paralyzed side, or the patient is said to look toward his lesion. But if, as a

result of this lesion, there should occur convulsions in the paralyzed limbs,

or if a cerebral lesion of any kind causes convulsions on the opposite side

with rotation of the head, neck, and eyes, the rotation will be toward the

convulsed side—that is, the patient will appear to look away from his lesion.

And, similarly, with right-sided lesions there will be left-sided paralysis with

right-sided deviation, or left-sided convulsions with left-sided deviation.

Always then, in cerebral lesions, deviation with paralysis is away from the

paralyzed side, deviation with convulsion is toward the convulsed side.. So

far as the nerve mechanism is concerned, the following explanation of the

phenomena is given by Ross : For purposes of vision on any one side of the

body, the external rectus of that side receives the first stimulus, and the

internal rectus of the opposite side is at the same time innervated, not

directly from its cortical centre, but by commissural fibres between the

nucleus of the third nerve and that of the sixth. With increased stimulus

to see to the right, the rotator muscles of the head and neck (deep muscles

on the right side, and sterno-mastoid on the left side) are brought into action,

being also innervated by commissural fibres between the sixth nerve nucleus

and their own. Thus a lesion on one side irritating the centre of the sixth

nerve will cause convulsive deviation of the opposite eye to the opposite side,

away from the lesion ; and the other associated muscles will follow suit. On
the other hand, a destroying lesion on one side will paralyze the opposite sixth

nerve, and with it the nerve to the internal rectus of the same side, and the

nerves to the muscles which rotate to the opposite side : and hence the rota-

tion of these parts by the action of antagonistic muscles toward the lesion.

This explanation seems to me much less satisfactory as regards the paralytic

deviation than as regards the deviation with convulsion. Spasm of their

antagonists is not the necessary, nor even the usual, immediate result of

paralysis in any one set of muscles, and in the paralytic cases, the deviation

of the head and neck is forcible and spasmodic, and the head resists all

ordinary efforts to replace it in a median position.

Lesions in the pons Varolii may also cause deviation, and the results as to

the side to which deviation occurs are the converse of those in lesions higher

up : with a destroying lesion the deviation is toward the paralyzed side and

away from the lesion; with a convulsing lesion the deviation is away from

the convulsed side and toward the lesion.
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Aphasia.—In many cases of hemiplegia from disease of the brain speech

is lost. The term aphasia means loss of speech from a cerebral lesion, and

must be distinguished
—

(i) From aphonia, or voicelessness, which is due to failure of the laryngeal

muscles, and is not indeed a loss of speech, since words can be uttered by

whispering ;

(2) From anarthria, or defect of articulation, which is due to imperfect

action of the muscles of the lips and tongue, consequent upon lesions of the

medulla oblongata or the nerves proceeding thence (bulbar paralysis) ;

(3) From purely w^«/^/ aberrations indepenent of demonstrable lesion of

the cerebral centres.

With rare exceptions aphasia is due to a lesion on the left side of the brain,

and consequently, if it is associated with hemiplegia, it is with a right hemiplegia

and not with a left hemiplegia. The only explanation of this is that the left

side of the brain is alone or chiefly educated for speech processes ; and this

view receives support from the rare cases of aphasia associated with left

hemiplegia, in which it has often been found that the persons were left-

handed. It is thus suggested that that side of the brain which is educated

for the most extensive use of its associated opposite arm also develops the

functional activity of its speech centres, while those of the opposite side are

left inactive. In aphasia, then, the muscles of the lips are used perfectly so

far as the utterance of any letters or even of syllables is concerned. The

words which the patient can speak are clear, distinct, and natural
;

or if

words and syllables are mixed unintelligibly, it is obviously from imperfection

of the higher centres or from want of perfect automatism in them, rather than

in the action of the muscles of articulation. There is none of the blurred

utterance or thick speech of bulbar paralysis, general paralysis, or alcoholism.

But the defects are very various, and are as follows :
—

The patient may be able to utter no word at all
;
or he can only say a few

words, such as yes or no, or give his name, or he may have the use of some

half-dozen words which he gives in answer to every question. He is unable

to give names to any object shown him. In some cases, if the patient is

told the name, he appears not to recognize it, and certainly cannot repeat it;

in other cases he recognizes it at once and repeats it. Some patients are

utterly unconscious of the unfitness of the words they use to the ideas they
seem to want to express ;

others perceive at once their mistakes, and mani-

fest, as a rule, considerable annoyance thereat. If aphasia coexists with

right hemiplegia it is not surprising that the patient should be unable to

write
;

but if, as may happen, aphasia occurs alone, or a slight hemiplegia

quickly recovers, it is observed that the patient with aphasia is also unable to

write intelligibly or at all, a condition which is called agraphia.

Now, it is known that speech depends not only upon perfect coordinat-

ing and motor (outgoing) processes, but also very largely upon the func-
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tions of sight and hearing, by which the materials for speech are supplied.

And if cases of aphasia are carefully examined, it is found that these two

sensory functions may be defective. There is in some cases word-deafness,

which is an inability to understand spoken words, though the sounds them-

selves are perfectly audible as sounds ;
there is, in other cases, word-blind-

ness, an inability to understand written or printed words, although the form

of the letters may be perfectly well seen.

A broad distinction may, then, be made between two classes of aphasia,

viz. :
—motor aphasia and sensory aphasia, which are well contrasted by Dr.

Gowers.

In motor aphasia the patient is speechless, or has but a few words at com-

mand. These are often words like yes and no, or interjections, or words used

emotionally, as oaths
;

he can understand what is said to him, his sensory

centres being unaffected ;
but he cannot repeat it

;
he cannot generally read

so as to understand {alexia), and this not because he has word-blindness, but

because the motor processes of speech are so constantly employed in the.act

of reading ;
he is perfectly aware of the errors that he makes

;
he cannot

write, though he may copy.

In sensory aphasia the patient has more command of words, in a partly

automatic manner
;

he cannot understand words that he hears (word-deaf-

ness), and if this word-deafness is complete, he cannot repeat ; in many cases

he cannot read (alexia) ;
he is unaware of his mistakes.

Pathological researches, in special cases, have shown that the part of the

brain that is injured in pure motor aphasia is the well-known Broca's convo-

lution, the posterior part of the third left frontal gyrus. Sensory aphasia,

with word-deafness, is due to a lesion in the upper extremity of the first

temporo-sphenoidal convolution ; and the lesion of word-blindness is in the

parieto-occipital area, involving the posterior part of the inferior parietal

lobule and the first occipital convolution.

A word may here be said about a classification of aphasia that is still much

used, namely into atactic and ain?tesic aphasia. It corresponds roughly to

that of motor and sensory. In amnesic aphasia, neither spoken nor written

words can be recalled
;

in atactic aphasia, though the patient remembers

words, he cannot utter them—there is a want of power to make the necessary

motor coordination for articulate sound. But it appears that the atactic

aphasia, if mostly due to lesion of Broca's convolution, may also result from

word-deafness.

Aphasia may be due to a lesion not only of the motor speech centre, but

also of the fibres proceeding thence to lower centres. Recovery, or at any
rate improvement, in speech may result from education of the opposite hemi-

sphere
—a very slow process

—or from stimulation of the motor centre by the

opposite hemisphere in cases where the lesion is in the motor path, below the
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speech-centre itself, and where the callosal fibres connecting the speech-

centre with the opposite side are untouched.

Besides the organic lesions, such as embolic softening and hemorrhage,
which more commonly produce aphasia, functional disturbances may cause it,

such as migraine and right-sided convulsions. Hysteria more often causes

aphonia from laryngeal failure.

Hemorrhage into the Pons Varolii.

If hemorrhage takes place into the central region of the pons, there is

generally profound coma, with minutely-contracted pupils and complete pa-

ralysis of all four limbs. Death is often very rapid, but it may be delayed

some hours or three or four days. Sometimes the temperature rises to a great

height before death. If a slight hemorrhage permits of recovery, there will

probably be some degree of paralysis of the limbs, with ansesthesia, irregular

facial paralysis, paralysis of the tongue and articulation, and dysphagia.

Hemorrhage into the lateral region causes the forms of paralysis already

described (p. 243), and it has already been mentioned that the conjugate

deviation accompanying hemorrhage in this part is toward the paralyzed side

(p. 249). If the posterior or upper surface of the pons is involved, sugar

or albumin may appear in the urine, and this secretion may be abnormally
abundant (polyuria). The symptoms are, in parts, the same as those that

result from hemorrhage into the medulla oblongata, already described, since

these two portions of the nervous system are continuous with one another.

Hemorrhage into the Cerebellum.

This is of rare occurrence, and the immediate symptoms are often ob-

scure. In a case of a boy aged fifteen, that came under my notice, there

was first severe pain in the head ;
the next day he was sick and constantly

throwing himself about in bed
;

the following day he became lethargic, and

he died in the evening.

Abercrombie records the case of an old woman who was seized with sud-

den coma and vomiting, and died after forty hours. A clot was found in

the right lobe of the cerebellum.

Presumably, the later results of a hemorrhage into the cerebellum should

be similar to those of tumor; but if those symptoms which result from

increased local and general pressure in the skull be excluded (sickness,

unilateral paralysis, and optic neuritis), cerebellar ataxy (p. 261) and tetanic

convulsions are left to represent tlie direct results of the lesion. Such symp-
toms are exceedingly rare as the result of hemorrhage or softening.
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EMBOLISM AND THROMBOSIS OF CEREBIL\L ARTERIES.

Pathology.—The usual cause of embolism is mitral or aortic endocar-

ditis; the former is far more common. In either case particles of fibrin are

detached from the surface of the valves, or, in case of a contracted mitral

orifice, fibrin may be deposited in the dilated left auricle, and subsequently-

detached and carried into the cerebral vessels. The middle cerebral artery

is more often obstructed than others, but the statement of most writers that

the left is much more often plugged than the right is doubted by Fagge,

who found in twenty-one cases, taken without selection, that the right

artery was plugged in ten, the left only in eleven.

Thrombosis is most frequently caused by disease of the vessel wall, such as

atheroma, by which the surface is roughened, and fibrin is consequently

deposited. Syphilitic disease of the arteries produces considerable narrow-

ing of their channels, and also invites thrombosis. In addition, thrombosis

may occur from several conditions weakening the circulation, such as those

resulting from enteric fever, typhus, cancer, phthisis, and other severe

illnesses.

Embolism and thrombosis, by obstructing the circulation of the blood,

alike lead to soffening of the districts of the brain which the vessels supply,

unless the vascular supply is maintained by means of anastomoses. These

are not abundant in the case of the cerebral vessels, and indeed the vessels

going to the central ganglia are really terminal vessels, while those going to

the cortex of the brain do anastomose more or less. At least, this is true of

the distribution of the middle cerebral artery, the vessel most often obstructed.

A part of the brain in which softening has taken place has generally lost the

smooth, glistening surface of a normal brain section, is more opaque, or

gray, or speckled ;
it breaks down readily under a stream of water

;
or it is

milky, or diffluent. It shows under the microscope drops of myelin, portions

of nerve-fibres, granule-corpuscles, and free fat-globules. It sometimes has

a yellowish or brownish color from blood-pigment ;
or minute extravasations

may be present in cases of sudden obstruction, and a form of red softening

results. In cases of rapid death after embolism, the brain substance may
look perfectly healthy, as there has not been time for any changes visible to

the naked eye to take place. Occasionally an embolus sets up inflamma-

tory changes in its neighborhood; sometimes it leads to aneurism, which

may afterwards rupture. Rarely actual infarcts are formed. The later

stages of softening consist in the absorption of the disintegrated tissue, and

the formation of a cyst ; or, if the softening is small, a cicatrix may be

produced.

Symptoms.—The symptoms oi embolism are often precisely the same as

those of hemorrhage. Obstruction of a large vessel will cause sudden loss of

consciousness, and death may take place soon after. In other cases, coma
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comes on more gradually, and may be preceded by pain in the head.

When the patient comes out of his coma, he is often found to be paralyzed
on one side, and if the paralysis is on the right side, aphasia may be present.

Since the softening occurs only in the areas supplied by the vessel beyond
the seat of obstruction, the symptoms are more likely to correspond with the

distribution of the artery than in hemorrhage, where the extravasated blood

ploughs up the brain with little discrimination. If the middle cerebral be

obstructed near its origin, there will be hemiplegia of the opposite side; and

if the lesion is on the left side, aphasia also, since this artery supplies the

internal capsule, Broca's convolution, the greater part of the motor area of

the cortex, the first and second temporal convolutions, and the angular

gyrus. Perhaps more often than in hemorrhage, embolism leads to sudden

hemiplegia without loss of consciousness.

Thrombosis is usually less rapid in its effects, though the same results—
apoplexy and hemiplegia

—may occur
;
but sometimes a sudden coma occurs,

indistinguishable from that of hemorrhage. There may be premonitory

symptoms—headache, dizziness, loss of memory, with numbness or formica-

tion of an arm or leg, or of one side of the body. Senile forms of disease

are frequently of this nature. The symptoms are aggravated from time to

time by fresh lesions, and they are often accompanied by dementia.

Diagnosis of Cerebral Vascular Lesions.—This may be divided into

two heads—the diagnosis of apoplexy from other conditions simulating it,

and the diagnosis from one another of the different causes of apoplexy or

hemiplegia.

(i) In the former, the history is of great importance. Cases of coma oc-

curring in the course of severe illnesses may be readily excluded : it is coma

coming suddenly or rapidly which may be confounded with apoplexy. Dr.

Fagge points out \hdX pyaviia may occasionally be accompanied by a sudden

coma closely resembling it. More commonly the conditions to be discrimi-

nated are coma from injury, poisoning by opium, alcoholic poisoning,

uraemia, and epilepsy.

Cases of injury, in the absence of history, may present the greatest diffi-

culties, as even with the external evidence of injury, it may remain uncertain

whether the patient has fallen as a result of apoplexy, or has injured his brain

in consequence of the fall. Even after death the question may be insoluble.

The position of a scalp wound in relation to the weaker side, if paralysis can

be recognized, may sometimes help ;
and the age of the patient, or other

circumstances of his bodily health, may render a spontaneous lesion of the

brain more or less likely.

Opium-poisoning is generally distinguished by the minutely contracted

pupils, the slow pulse, and slow respiration ;
but it may be closely simulated

by apoplexy of the pons Varolii. Evidences of unilateral lesion, such as

greater flaccidity or rigidity of limbs on one side, or unequal pupils, are in
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favor of apoplexy, in spite of the statements of friends that they suspect

poison to have been taken.

The same may be said of alcoholic poisoning. The condition is one of

profound coma, without any one-sided symptoms. Evidence of alcohol may,
of course, be obtained from the breath, or from the stomach by means of

emetics or the stomach-pump. But a patient may have drunk freely or suffi-

ciently just before an apoplectic attack, or if the attack has come on gradu-

ally he may have taken a glass of spirits as treatment. If a very large quantity
of alcohol has been recently taken it may be detected in the urine by the

occurrence of an emerald green color on the addition of chromic acid

solution. This is made by dissolving i part of potassium bichromate in 300

parts by weight of strong sulphuric acid
; and i drop of this is added to 15

minims of the urine. But this again does not exclude the possibility of apo-

plexy, all the more as those who are free drinkers are, on the whole, more
liable to disease of the vessels and cerebral hemorrhage.

Urcemia is probably always accompanied by albuminuria
;
but the detection

of albumin in the urine does not exclude cerebral hemorrhage : for, firstly,^

hemorrhage, as has been said, occurs often in those who have granular kid-

neys ;
and secondly, hemorrhage may itself produce albuminuria in those

who have healthy kidneys. In urjemia sometimes thecoma is less profound,
the patients are more easily roused for a time by shouting, to relapse again,

into coma. There is no paralytic weakness, no vasomotor disturbance, and

no flush of congestion, such as occurs in some cases of apoplexy. Dr. Addi-

son called attention to the hissing nature of the stertor. General convul-

sions alternating with the coma, or a previous sudden amaurosis, are in favor

of uraemia.

Epilepsy is sometimes followed by coma, which is more like natural sleep

than that of apoplexy ; the patients are more easily roused, and there are no
unilateral symptoms. Early age would be opposed to apoplexy. On the other

hand, a gradual onset excludes epilepsy. Occasionally hysterical patients

will lie unconscious for long periods, but the cases are generally distinguished

by other characteristic symptoms.
It should be noted that other organic diseases of the brain, such as tumor

and meningitis, may rapidly terminate in coma, but the history will generally
be sufficient.

(2) In the diagnosis of the causes of apoplexy, one has to consider the

nature of the attack and the associated condition of the patient. It will

have been seen that the nature of the attack often gives but little help.

Hemorrhage, embolism, and thrombosis may all give rise to sudden or rapid
coma. The more severe and prolonged the coma the greater the probability
of hemorrhage ; whereas a pronounced hemiplegia occurring without coma,
or with very transient unconsciousness, is more likely to be due to embolism.

Age is in favor of hemorrhage, and youth almost excludes it unless it results
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from a preceding embolism. The associated conditions of hemorrhage are

albuminuria and other evidences of renal disease, or arterial degeneration,

hypertrophied heart, tense and rigid or thickened arteries, and arcus senilis.

Senile changes in the arteries may also be recognized in many cases of throm-

bosis. In embolism there is generally a mitral or aortic murmur, or some

evidence of dilatation of the left cavities of the heart, which serves as a

source of the embolus
;
or there may be signs of embolism in other parts of

the body, such as enlargement or tenderness of the spleen, blood in the urine,

the characteristic appearances in the retina, or obstruction of an artery in

one of the limbs.

Prognosis.—This is generally unfavorable in proportion to the extent or

severity of the first symptoms. That apoplexy is often fatal is well known,

and death may take place at different intervals after the onset. The cases

are grave in which the coma is profound, with much stertor, flushed or con-

gested face, full bounding pulse, and complete relaxation of all the limbs.

If, after recovery from the first coma, headache continues, and the patient

again becomes drowsy, the result is likely to be serious, and probably

inflammatory changes are taking place about the clot, or in the area of soft-

ening. Complete hemiplegia generally gets well but slowly, and is often

permanent, the paralysis being accompanied by contractures. In slighter

cases the patients recover in a few days or weeks.

Treatment.—In an attack of apoplexy, the patient should be placed in

bed, or at least in the recumbent position, with the head and shoulders

slightly raised. An ice-bag should be applied to the head. If the bowels

are known to be confined, or not recently opened, a drop of croton oil, or

a few grains of calomel may be placed on the tongue, or an enema of castor-

oil or turpentine may be administered. If the coma continues the catheter

may be required to empty the bladder. Venesection is rarely carried out

now, and is not desirable, though formerly it was the universal practice. By
some writers it is considered justifiable where there are signs of high arterial

tension, with deep congestion of the face, strong pulsation of the carotids,

and full slow pulse ;
and Dr. Fagge suggests that it may be right in cases of

ingravescent apoplexy, when, after the first shock or collapse, the circulation

is beginning to reestablish itself, and thus a second hemorrhage may possi-

bly be avoided. Occasionally rapid improvement under the use of bleeding,

or of leeches applied to the temple has been seen, but the nature of such

cases must be doubtful. If a case can be at once recognized as due to

embolism or thrombosis, venesection has no place. The beneficial effect of

local irritation, by blisters or mustard plasters to the neck, or calves of the

legs, is extremely doubtful. In later stages, continued pain in the head

requires the application of ice, the patient should be carefully nursed to pre-

vent the formation of bedsores, and a water-bed may be required. If

hemiplegia occur without loss of consciousness, the patient should be kept
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quiet in bed, the bowels should be attended to, and a light diet of fish, milk,

custard puddings, etc., should be enforced for some daj^s or weeks. Neither

here, nor in the cases beginning with coma, can the treatment of the paraly-

sis be entered upon until all evidences of active mischief in the brain have

subsided. Generally after six weeks or two months the paralyzed limbs may
be gently faradized, but if headache, dizziness, or other unpleasant sensa-

tions are caused by this treatment, it must be delayed yet longer. As the

muscles contract to faradism, this form of electricity may be employed, with

the object of maintaining the muscles in the highest state of efficiency possi-

ble to them under the circumstances. If contractures show themselves,

passive movements, frictions, and faradization of the antagonists of the con-

tracting muscles should be employed. The possibility of a second attack

should always be remembered, and the patient should have always a light

simple diet, should avoid alcohol in excess, take only moderate exercise, and

keep from business or other mental worry as much as possible.

Infantile Hemiplegia.
—Some special features of hemiplegia occurring in

children are described under the head of Polioencephalitis (p. 265).

TUMORS OF THE BRAIN.

Tumors are much more frequent in the brain than in the spinal cord
;

for

the most part the same kinds are found in both organs. The most

important brain-tumor \s glioma, which consists of an overgrowth of the con-

nective tissue, or neuroglia, of the brain. It may reach a diameter of two or

three inches, is ovoid or globular in outline, and infiltrates the tissue of the

brain in such a way that the divisions into gray and white matter are often

perfectly apparent in their normal relations, though perhaps separated from

one another, or, as it were, enlarged. The tumor is thus never encapsuled,

but gradually shades off into the surrounding normal tissue. Under the

microscope it consists of small cells, and of fine fibres forming a looser or

denser network. In some cases it can be seen that the fibres are delicate

processes connected with the cells. Gliomata are very liable to hemorrhage
in their interior from rupture of vessels. Sometimes the cells are of larger

size, or the fibres less abundant, and thus they come more and more to

resemble a sarcomatous tumor. The term glio-sarcoma is often used for

these forms.

Sarcoma itself also occurs in the brain, often growing from the membranes,
or from the bone and passing through the membranes to the brain. It may
be a primary tumor, but is often secondary to growths in other parts of the

body, and is then frequently multiple.

Carcinoma is less frequent, and is nearly always secondary.

Myxoma 2>x\^ fibroma are rare.

Cysts occasionally occur, sometimes obviously as a result of a soft tumor

17
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breaking down in the centre; at others consisting of a simple membrane

containing serous fluid, without any trace of a previous new growth. These

have been found in the cerebellum.

Psammojna is a peculiar tumor, which grows from the membranes, and

consists of fibrous tissue, with embedded particles of calcareous matter.

Cholesteatoma, or pearl tumor, is another rare variety, which grows from

the pia mater of the base of the brain
;

it is hard, shining like mother-of-

pearl, non-vascular, and it consists of horny epidermic cells arranged in

concentric layers, and enclosed in a fibrous capsule. Lipoma, angioma, and

jnelanoma have also occurred.

Tubercle occurs in two forms in connection with brain : firstly, in the form

of minute tubercles in the membranes, in association with meningitis;

secondly, as large masses in the brain substance, ranging from one-third of an

inch to two or three inches in diameter. These are globular in shape, consist of

bright yellow caseous material, bounded by an outer narrow zone of a pinkish-

gray color, while the adjacent brain tissue is either normal, or slightly soft-

ened, with granule corpuscles visible under the microscope. The tubercular

masses can be easily detached from their bed. The gray edge of the tumor

consists of cells resembling those of gray tubercle
;

the centre of the

caseous portion may be softened into fluid or may be calcareous. These tuber-

cular tumors are found in all parts of the brain, often in the cerebellum.

They are sometimes multiple, and not unfrequently accompany tubercular

meningitis.

Syphilitic Gumma.—This form of tumor grows commonly on the surface

of the brain, at first in the pia mater, and subsequently invades the substance

of the brain, and contracts adhesions to the dura mater, so that the brain

substance and the two membranes are matted together. The tumor is irreg-

ular in shape, pinkish-red on section in the outer parts, yellowish and caseous

in the centre. Sometimes syphilis causes a localized and yet diffuse men-

ingitis, without the formation of a definite gummatous tumor; and this is

especially liable to occur at the base of the brain.

Parasites.—These rarely reach the cerebrum. A hydatid cy%\. (echinococ-

cus) may grow in the hemisphere, and produce all the symptoms of tumor.

The cysticercus celluloses has been seen in the membrane and in the ventricles.

Etiology.—This must depend to a large extent upon the nature of the

tumor. Some, as already stated, are secondar)^ to new growths elsewhere.

Tubercular tumors often occur in association with caseous changes in the

bronchial or other glands. Syphilitic lesions are always tertiary, and never

in connection with the congenital form of the disease.

Males are more often the subjects of cerebral tumor than females
;
and the

most striking fact about the age is that tubercular tumors are much more

common in children. Dr. Fagge noted that in tumors of the hemispheres

the patients were mostly above thirty, while in tumors of the base they were
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mostly below that age. In a good many instances the symptoms have been

attributed to a fall or a blow upon the head.

Local Effects.—In the immediate neighborhood of a tumor the brain

substance is frequently affected, either by red or white softening, or by the

yellow discoloration, which has been called yellow softening. If the tumor

is a large one the corresponding hemisphere of the brain is enlarged, and the

convolutions are flattened. Even the cranial bones may be thinned by com-

pression, so that they may be indented by the finger ; this condition is known

as craniofabes. Tumors in the middle lobe of the cerebellum or in the pos-

terior lobes of the brain are frequently accompanied by ventricular distention

or hydrocephalus, which is attributed to compression of the veins of Galen

by the tumor.

Symptoms.—These are (i) general, and (2) localizing or focal. The

former are present in the majority of cases and depend probably upon the

increased intracranial pressure which any addition to the contents must cause;

the latter are those which vary with the position of the tumor, and may
serve to indicate its exact position.

General Symptoms.
—Headache is usually present, is often very severe in-

deed, and may be constant ; but sometimes diminishes or disappears for a

time. It may be felt all over the head, or it is limited to one region, and

may serve as a localizing symptom. Thus there is generally occipital headache

in cerebellar tumor, and, in a case recently under my care, a tumor of the

right superior temporal convolution was accompanied by intense pain above

the right ear.

Votniting is also a frequent and sometimes early symptom, and often leads

to a wrong diagnosis of gastric disease. In its most characteristic form the

food is regurgitated without pain or effort or nausea, immediately it is put into

the stomach, but nausea and straining sometimes occur in purely cerebral

vomiting.

Optic neuritis, an inflammation of the optic disk, occurs in the large ma-

jority of cases of cerebral tumor, and is independent of the position of the

tumor. It is almost invariably double, but occasionally one eye has alone

been affected, namely, that on the side of the lesion
;

or one has been

much more affected than the other. The terms "choked disk," ischcemia

of the disk, congestion of the disk, refer to a distinction which was made
between the condition found in tumor of the brain and that following

upon meningitis. The latter was thought to be an inflammation of the optic

nerve, spreading downward from the brain to the optic disk, the former to be

venous congestion from interference with the return of blood through the

vena centralis retinae and the cavernous sinus. Several theories were pro-

pounded to explain the congestion : Von Grafe thought that the sclerotic

ring of fibrous tissue intensified the congestion which followed compression
of the cavernous sinus. Another view attributed the congestion tocompres-
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sion of the optic nerve near the retina by fluid poured out into the sheath

around the nerve
;
and such fluid is certainly often present.

But further observations show that there is no sufficient difference between

the condition of the optic disk in the two cases
; and further, that the optic

nerve presents evidence of inflammation in cases of neuritis from cerebral

tumor, for which cases, therefore, it is best, in every way, to use the term

optic neuritis.

It has already been noted that patients with optic neuritis can often see quite

distinctly, can read small print, see things at a distance, or at most have some

diminution of the visual field at its periphery. Hence it is necessary that this

symptom should be looked for, and an ophthalmoscopic examination should

be made in any case where other symptoms suggest the possibility of cerebral

tumor, even though the patient should state that he sees perfectly well.

After optic neuritis has existed some months, a condition of atrophy super-

venes from contraction of the fibrous tissue of the nerve. Vision is generally

diminished, but is not always lost in proportion to the apparent atrophy ;
the

pupils are generally dilated and sluggish or inactive to light.

Convulsions are not so frequent as the symptoms already mentioned, and

they are very irregular in their occurrence in the cases attended by them ;

thus there may be only two or three in the whole course of the illness, or

they may be both numerous and frequent. Sometimes they are general and

epileptiform in character
;

at others, they are limited to one or other region,

and may then acquire a more localizing value.

Among other general symptoms are mental changes ;
the patient may be

dull, apathetic, forgetful, sleepy, careless, or untidy. Vertigo sometimes

occurs. The pulse may be unusually slow. The nutrition may be unaffected,

and the patient may even grow fat
;
more often, especially toward the end,

flesh and strength are both lost. Constipation is common in cerebral tumor.

Localizing or Focal Symptoms.
—These may be absent, as in some tumors

growing in the cerebral hemispheres. It is scarcely necessary to enumerate

all the symptoms or combinations of symptoms which may occur. Tumors

which compress nerves or destroy nerve-centres will cause a cessation of their

functions—paralysis in the case of motor nerves, and pain or aneesthesia in

the case of sensory nerves {see Lesions of Special Nerves, p. 165 et seq.). A
tumor of the base is commonly accompanied by paralysis of the third, fourth,

fifth, or sixth nerve ; if it extends to the pons, the seventh, eighth, or ninth

nerve may be involved. Tumors in the lower or outer parts of the hemispheres

may implicate the motor tract and cause hemiplegia, which generally differs

from the hemiplegia due to hemorrhage or embolism in coming on quite

gradually. Spasm, either tonic or clonic, also results from implication of

the motor tract by tumors.

Tumors (and other lesions) in the cortical motor centres lead to localized

convulsions (j/ionospasni), or to convulsions beginning always in one part.
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In these last cases, according to the severity of the temporary disturbance in

the part, there may be a twitching, say, of the hand alone, or of the hand

and arm, or of all the muscles of the body, and when the convulsions are

extensive, consciousness is generally lost. The convulsions are sometimes

followed by temporary paralysis in the part in which the spasm begins.

Post-mortem results have shown that convulsions beginning in the leg, arm,

or face, respectively, are frequently due to lesions of the corresponding regions

of the motor area, namely, for the leg, the upper part, for the arm, the middle

part, and for the face, the lower part of the central convolutions.

Growths in the cerebellum, so long as they are confined to one or other

hemisphere, may present no symptoms ;
but if of large size they may extend

forward so as to reach the pons, and involve the seventh nerve, or press down-

ward upon the pyramids of the medulla oblongata, and thus produce some

weakness of the arm and leg on the opposite side. But a tumor in the

middle lobe of the cerebellum produces some characteristic symptoms—
ataxy, vertigo, oscillation of the eyeballs, retraction of the head, or tetani-

form convulsions. Ataxy and vertigo are the most common, and may be

among the first symptoms.
The ataxy of cerebellar disease is different from that which forms the char-

acteristic feature of tabes dorsalis or locomotor ataxy. The gait is reeling

or staggering, like that of a drunken man ;
the patient sways from side to side,

readily over-balances himself, crosses his legs to regain his equilibrium, and

often falls in the attempt.

Experiments have shown a close relation between the parts of the cerebellum

injured, and movements of the body or eyes in particular directions ; for

instance, lesion of the anterior part of the middle lobe causes a tendency to

fall forward
;
lesion of the posterior part, a tendency to fall backward

;
lesion

of the middle peduncle causes lateral movements or movements of rotation,

and the eyes are moved upward, downward, to the right, or to the left, accord-

ing to the different points selected for stimulation. But in slowly-growing
tumors it is not always possible to recognize similar effects, as they are

probably counteracted by cerebral influence
;
but if such occur, they may

help to indicate the position of the lesion. Two other occasional effects of

cerebellar tumor should be mentioned
;

one is a peculiar slow tremor of

the muscles of the trunk and limbs, which has a certain resemblance to that

of disseminated sclerosis; and the other, the globular enlargement of the head,

which is due to ventricular distention, and is therefore not peculiar to, but

frequently occurs in, cerebellar tumor.

Duration.—Intra-cranial tumors usually last from six months to two years,

occasionally longer. Death takes place sometimes by exhaustion with vomit-

ing, emaciation, and- bedsores
;

at others from hemorrhage into the tumor,

if it be a glioma ;
at others, again, from intercurrrent pneumonia. Tubercular

tumors may end in a fatal tubercular meningitis. Not unfrequently death
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takes place suddenly and quietly by failure of the respiration, while the heart

continues to beat for some little time afterward. In cases dying slowly the

abdomen retracts, tache cerebrate may be obtained, the breathing may
acquire the Cheyne-Stokes character

;
and the picture closely resembles that

of meningitis.

Diagnosis.—The clinical symptoms above given will mostly serve to dis-

tinguish tumors of the brain. If headache and vomiting suggest gastric

disease, the ophthalmoscope may prevent a serious error, or a careful exami-

nation may reveal uncertain gait or some slight paralysis. Double optic

neuritis alone cannot now be regarded as conclusive evidence of a cerebral

lesion, much less of tumor, as it may occur in anaemia, in meningitis, and in

connection with disease of the ear
;

but it is of great value in association

with other symptoms, and at least it excludes hemorrhage and embolism, in

which it rarely occurs. Optic neuritis of one eye generally means disease

in the corresponding orbit. Chronic meningitis may be very difficult to dis-

tinguish from tumor, but acute meningitis is too rapid in its course, and is

generally accompanied by fever
;
the long history will serve to distinguish

the case of tumor in its last stages. Renal disease may simulate cerebral

tumor in the headache, vomiting, and affection of sight ; and even the

ophthalmoscope may not at once clear up the case, since the optic disk is

inflamed in albuminuric retinitis; and, on the other hand, optic neuritis from

cerebral tumor is sometimes accompanied by retinal changes (brilliant white

spots) precisely like those common in albuminuric retinitis. Albumin in the

urine of course speaks for renal disease, but does not exclude a coexisting

brain tumor
;

a constant localized pain, any local nerve symptoms, and pro-

nounced double optic neuritis, without further retinal changes, are in favor

of cerebral tumor. As to the nature of the tumor, the frequency of tubercular

tumors in children should be remembered, and the liability of gummata to

occur on the surface. Cases with irregular paralysis of many cranial nerves

are often syphilitic. Dr. Hughlings-Jackson has said that convulsions be-

ginning unilaterally, associated with double optic neuritis, are generally

syphilitic. This is an expression of the fact that gumma may occur on the

surface in the cortical area, and, like other intracranial troubles, leads to

optic neuritis.

Prognosis.—This is very unfavorable. Only syphilitic cases give any

hope of improvement, and they frequently relapse again and again ; they

may indeed be fatal under the most vigorous treatment. It is probable that

tubercles sometimes become arrested in their growth, or calcify. Dr.

Fagge records the case of a boy in whom temporary recovery took place,

and a calcareous mass was found in a region corresponding to the symptoms ;

but he died, nevertheless, with cerebral symptoms. The case of another

boy formerly in Guy's Hospital is possibly an instance. At the age of seven

he had staggering gait, occasional fits, optic neuritis, and an enlarging
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head. After six or nine months the symptoms progressed no further
; and

I saw him years later, with a large head, unsteady gait, white atrophy of the

disks, and vision so defective that he could only read on placing the book
within a few inches of his eyes. But such instances are exceedingly rare.

Treatment.—In cases obviously syphilitic, potassium iodide should be

given in doses of lo to 30 grains three times daily, or even more, combined
with mercurial inunction, and the internal use of mercury perchloride (60 to

80 minims of the liquor three times daily). Even in cases where a syphilitic

origin is less certain, the iodide may be tried, since no other drug can be

said to have any influence. Tubercles may presumably be benefited by cod-

liver oil, sea air, and other hygienic measures. Arsenic has been also recom-

mended. Within recent years it has become possible to consider whether

surgery may be called in to remove intra-cranial growths. Dr. Hale White
has shown ("Guy's Hospital Reports," 1885-86) that only a small proportion
of cerebral tumors are in a position to be reached by surgery, but occasion-

ally the symptoms point unmistakably to a growth on the surface of the brain,

at a point, for instance, in the cortical motor area which is accessible to the

trephine.

The danger is that the tumor may reach beyond the area indicated by
positive symptoms.

Besides the direct treatment of the tumor in cases suited for it, we may
have to relieve symptoms. We may treat headaches by ice to the head,

potassium bromide, or small doses of morphia ; and sickness, by effervescing

salines, and tincture of iodine in 2 or 3-minim doses. In later stages careful

nursing becomes necessary.

ENCEPHALITIS.
There is some difference of opinion as to what changes of the brain may

properly be included in the term encephalits, or inflammation of the brain.

The white softening which takes place about blood-clots and tumors has been

already mentioned. It partakes, to a certain extent, of the nature of inflam-

mation, in the destruction of the nerve-fibres and the formation of granule-

corpuscles ;
but as a similar condition results from embolism, and consequent

local anaemia of the brain, it is more reasonable to regard it as a degeneration
or necrosis of the tissue, arising, in the case of tumors or hemorrhage, as a

result of pressure. Yellow and red softening are described by some as the

same degenerative process, accompanied by more or less extravasation of

blood. Yellow softening is, however, often only a condition of simple
oedema with transudation of blood-pigment.
Red softening also, as already stated, may be a result of embolism, when

the tension of the cerebral circulation fills the vessels which have been cut

off from their connection with the heart
;
but in other cases red softening

appears to be a really inflammatory change. The affected part of the brain is
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swollen, the convolutions are broader, the gray matter of a deep purple

color, the white matter pink or red, and there are numerous ecchymoses.

The microscope shows dilated vessels and extravasated white and red corpus-

cles. This change also may arise in the neighborhood of a tumor or blood-

clot, and in the brain adjacent to inflamed membranes. Injury is also a cause

of it
;
but how far it may arise spontaneously, independently of the above men-

tioned local causes, is matter of doubt
;
and especially it must be remembered

that a condition very similar may be brought about by a vascular new

growth.
Induration or Sclerosis.—Cases of diffuse sclerosis or induration of the

brain occasionally occur, which are probably of chronic inflammatory origin.

Dr. Wilks has described some cases of the kind (" Guy's Hospital Reports,"

vol. xxii, 1877). In one the convolutions were flattened and compressed.

On section, the white matter was firm, hard, gray in color, and encroached

on the gray matter, pushing the convolutions away from one another. In

another there was meningo-cerebritis, and the brain substance was tougher
than normal. In a third case the membranes were also inflamed ; the left

hemisphere presented some red softening, but the right was hard, and brick-

red in color, and the convolutions, swollen to twice their size, were scarcely

distinguishable from the medullary matter. Under the microscope the tissue

showed an "absence of anything like nerve structures, and appeared to con-

sist mostly of vessels and a dimly fibrillated substance." The case ofa child,

aged eighteen months, which died at Guy's Hospital, is recorded by Dr.

Fagge : The brain was distinctly indurated, the white matter was of a yel-

lowish color, the gray matter appeared normal, but the pia mater was firmly

adherent. The only histological change noted was a slight excess in the cells

of the neuroglia. In other cases atrophy of nerve-fibres and increase of the

neuroglia are described.

Disseminated or 77iultiple sclerosis of the brain is associated with a similar

change in the spinal cord (see p. 270.)

Symptoms.—Local encephalitis or softening may be expected to present

symptoms in accordance with its position in the brain. Where the changes

occur around pre-existing disease, the symptoms may only appear as an exten-

sion or aggravation of those due to the primary lesion. The increased head-

ache or relapse of coma, which sometimes occurs after partial recovery from

an attack of apoplexy, may be sometimes due to these changes. Cases of

more general encephalitis, as Dr. Wilks pointed out, have, as a rule, no

symptoms of irritation, such as intense pain, delirium, or convulsions ; but,

on the other hand, the functions of the brain are in abeyance, the patient

becomes drowsy or unconscious, with, perhaps, ill-defined paralysis of one or

other side of the body. In the early stages there may be stupidity, inability

to speak, indifference to food, loss of sight, hearing, or memory, or tingling

and pain in the extremities. But as meningitis was present in some of these
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cases, we might expect sometimes to have symptoms of irritation, unless the

meninges are always affected secondarily.

Polio-encephalitis ; Porencephalus.
—Under the first of these names, meaning

inflammation of the gray matter of the brain, some writers place certain

forms of hemiplegia in children.

Infantile Hemiplegia.

This may be congenital, but is more often acquired in the first few years

of life. The congenital cases, and those in which the symptoms are first

noticed within a few months, are probably due to difficult labor, at least in

many instances
;
and sometimes the forceps may be indirectly responsible

(birth palsies). Acquired cases are no doubt often due to embolic processes,

in association with acute illnesses, like scarlatina, measles, and smallpox.

Either during such illnesses, or during convalescence from the same, or after

a fright, or spontaneously, children are seized with convulsions and more or

less coma, and on recovery are found to be paralyzed on one side of the body.
The paralysis frequently recovers up to a certain point, when some muscles

become rigid and others become the subjects of irregular and voluntary

movements (athetosis or post-hemiplegic chorea, see p. 248). These are

most marked in the arm, which is flexed at the elbow, with the hand dropped,
and the fingers and thumb twisting and writhing about. The leg of the same

side is stiff, with slight flexion of the knee, and talipes equino-varus, the

tendo-Achillis rigid, and the toes moving about in a purposeless manner.

The gait is limping, and the pelvis is tilted to give room for the swing of the

stiff leg. As the child grows, the affected limbs do not keep pace with the

others, and the arm may be found years after to be one and a half or two

inches shorter than its fellow, while the hand is narrower and altogether more

delicate in form. The legs show similar but less marked differences. The
muscles of the affected arm and leg may be less bulky than those of the

opposite side, but are never decidedly wasted ; and there is no diminution

of the electrical reactions or reflexes. Sometimes the muscles are extraor-

dinarily hypertrophied, probably from the constant involuntary contractions.

In some cases convulsions occur in the paralyzed limbs
;
in others the patients

are dull, stupid, or idiotic
;
but in others, again, the mental condition is

perfectly normal.

The morbid appearances in cases of this kind are not quite uniform. In

some there have been found lesions of the convolutions, resulting in consid-

erable loss of substance, and depression on the surface of the brain, which may,

presumably have arisen from an inflammation of the gray matter. This con-

dition has been called porencephalus. In other cases, as in one under my
care some years ago, a lesion of the central parts of the brain is found. But

in nearly all cases commencing in infancy and early childhood, and lasting

some years, the brain is found to be much smaller on the side of the lesion,
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the atrophy affecting the eras, pons Varolii, and spinal cord on the same side,

while the cerebellum is smaller on the opposite side. Secondary descending

degeneration occurs, but is not invariably present : it was absent in my own
case. Probably this atrophy is only a secondary change, whether the previ-

ous lesion is situate in the centre or on the surface. It would seem that

when a lesion of the brain takes place in an infant, it is tlie undeveloped
condition of this organ and of other parts which in some way determines a

course of events different from what happens in adults. It might be

described under atrophy, or 21mlateral atrophy, oi th.t brain, but it is doubtful

whether the atrophy is the cause of the symptoms rather than the lesion,

which obviously precedes it. Infantile spastic hemiplegia is a name that

describes it from the clinical side.

Diagnosis.—This form of paralysis, occurring as it does in children,

must be distinguished from infantile spinal paralysis. The hemiplegic
distribution should raise a suspicion, and the mobile spasm or athetosis, the

retention of the nutrition of the muscles, of their electrical reactions, and of

the reflexes, will show that it is not due to a cornual lesion.

Prognosis as to recovery is very bad, but the patient's life is not threat-

ened, unless from accidents during fits, or from want of nursing and care in

the imbecile cases.

Treatment is of little use. Temporary benefit may seem to follow the

use of electricity, and convulsions may be diminished by the bromides. But

the paralytic condition itself remains as a lifelong deformity and discomfort.

The hindrance to gait was so great in one case that Mr. Davies-Colley ampu-
tated the foot, with relief.

Infantile Spastic Paraplegia.

A spastic condition of the legs, or of both legs and one arm, or of all four

limbs together, occurring in a child, is much more often congenital than

when the spasm or paralysis is purely hemiplegic. These cases are always
of cerebral origin

—in many instances due to lesions at birth by difficult

labor, forceps, etc., whereby either the motor convolutions are directly

injured, or, as shown by autopsies, blood is effused on the surface of the

brain. Several names have been employed to designate these cases, such as

cerebral spastic paraplegia, congenital spastic paraplegia, diplegia spastica

(Gee). Osier calls those cases in which the arms are affected bilateral spastic

hemiplegia; and those in which the legs alone are involved, spastic para-

plegia. Gowers says that the arms are never perfectly free. Nothing may
be noticed at birth, but walking is very slowly acquired, and the legs are

observed to be gradually more stiff; ultimately, the condition is much like

that seen in the spastic paraplegia of adults. The limbs are extended and

rigid, there is increased knee-jerk, but ankle-clonus is not always to be

obtained. Sometimes spasm of the adductors is extreme, and the legs are
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crossed over one another, in spite of which the child manages to walk—
crossed-leg progression. The arms are never so rigid as the legs; there

may be some stiffness at the elbow-joint, or the fingers are clenched. More

often there is jerky movement, or a movement like chorea, or mobile spasm,

like that of athetosis. Convergent strabismus, oscillation of the eyeballs

(nystagmus), mental deficiency or actual idiocy, and late power of walking

are also present in many cases.

Treatment.—This is not encouraging. Practically, the patients remain

uncured, though some little improvement may be obtained by massage and

manipulation, and in extreme deformities by division of tendons, and by
mechanical appliances.

ABSCESS OF THE BRAIN.

.Etiology and Pathology.—It might be thought that red softening, if

of an inflammatory nature, would end in abscess, and in some pygemic cases

patches of red softening have occurred side by side with developed abscesses ;

but in other cases there is no obvious connection between the two processes.

Abscess is rarely, if ever, a primary lesion. It often arises in consequence of

suppurative disease of the ear. For instance, otitis occurs during convales-

cence from scarlatina, the membrana tympani is perforated, and there is a

discharge of pus, which may continue for months or years. Ultimately, and

sometimes without any apparent cause, the symptoms of cerebral abscess

develop. In some such cases, the bone forming the wall of the tympanum
is necrosed, the dura mater over it inflames or sloughs, and the pia mater

becomes adherent ;
in others, the bone may be healthy, and the infection

seems to have been carried by channels in the bone to the interior of the

skull. Even where the membranes are directly inflamed, the abscess may not

be in immediate contact with them. The pus from the ear is sometimes

foetid, but not necessarily so. Another cause of abscess is disease of the nasal

fossae or frontal sinuses, and any other lesion involving the cranial bones,

such as direct injury, syphilitic caries or necrosis, or tumor of the bones.

Cerebral abscesses occur in general pyaemia, and another source for them

is occasionally seen in inflammatory lesions in the lungs, such, for instance,

as phthisis, pneumonia, and bronchitis. It is possible here that particles of

thrombus are carried from the lungs into the general circulation, and so to

the brain. In some cases of cerebral embolism from ulcerative endocarditis

the softened tissue breaks down into a fluid indistinguishable from pus.

The position of the abscess is determined, to a certain extent, by its cause.

Thus, if due to otitis, it is mostly in the temporal lobe, or in the cerebellum

if the mastoid cells are especially involved. And disease of the nose may
give rise to abscess in the frontal lobes, but the rule is not universally true.

Generally, there is only a single abscess, but in pyaemia there are often two
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or more, situated indiscriminately. They are, however, commonly located

in the white nnatter of the hemispheres, or of the cerebellum, and rarely in

the gray matter, or at the base of the brain. They vary in size up to one

and a half or two inches in diameter. More recent abscesses have a shreddy

wall, older ones have a definite and often thick cyst wall or capsule, com-

posed of fibrillated, if not fibrous, tissue. The pus is mostly greenish in

color, viscid, and acid in reaction
;
but in long-standing cases it becomes

more mucoid still, alkaline, and of bright green color. Sometimes, espe-

cially when due to bone disease, it may be extremely offensive. The brain

tissue outside the abscess may be softened. Though in many fatal cases the

abscess is found intact, it may rupture into the membranes, and set up men-

ingitis, or into the lateral ventricles, or it may form a communication,

through diseased bone, with the tympanum, and discharge externally {otor-

rhcea cerebralis).

Symptoms.—These are often extremely obscure. The most constant is

pain, of continuous dull aching character, or more severe, so that the patient

holds his head with his hands, or bores his head into the pillow, or cries out

constantly. Exacerbations of the pain occur from time to time. The seat

of the pain often, but not always, corresponds to the position of the abscess.

Sometimes there is elevation of the temperature, sometimes rigors, either

occasionally or following with such regularity as to suggest ague. In a case

which was almost certainly abscess of the brain, there were drenching per-

spirations a few days before death. Convulsions and vomiting also occur.

Optic neuritis is much less frequently present than in cases of tumor. Altera-

tion in manner, dullness, listlessness, loss of memory, and emaciation, are also

sometimes observed. The common seat of the abscess renders localizing

symptoms on the part of the motor tract or nerve trunks rather uncommon ;

but there may be ill-defined hemiplegia, or aphasia, or some implication of

one or more of the cranial nerves, and, in abscess of the cerebellum, some

uncertainty of gait.

The duration of the symptoms is very variable
; they may last for months,

or they may end fatally in a few weeks. Death is often quite rapid, the

patient becoming delirious, or quickly drowsy and comatose. Respiration

may cease before the pulse, as in the sudden deaths from cerebral tumor.

Diagnosis.—The diagnosis of abscess of the brain is not always easy;

its pain may be mistaken for neuralgia, and its rigors for ague.

The most important factor in diagnosis is the presence of a primary cause,

and chronic discharge from the ear is the most frequent of these. It must

not, however, be too hastily assumed that acute head pains and pyrexia

occurring in a patient the subject of chronic otitis are due to cerebral

abscess, even though rigors and optic neuritis be present as well.

For otitis may produce, besides abscess of the brain, subdural abscess

or meningitis, or simple suppuration of the mastoid cells with or without
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thrombosis of the adjacent veins and sinuses. All of these are accompanied

by severe head pains, and fever
;
with mastoid abscess there may also be

rigors. And it is important to remember, which has now been verified in

numerous cases, that in mastoid suppuration there is often double optic

neuritis, with an entire absence of meningitis or of abscess, as proved by

post-inortein examination, and by recovery after simply trephining the mas-

toid cells. The cause is probably thrombosis of some cerebral sinuses. This

warning, however, applies almost more to meningitis than to abscess, since

optic neuritis is less frequent in the latter. Suppurative meningitis
—the

form most likely to be confounded with abscess, since they have a common

origin
—is more rapid in its course, and is more likely to be accompanied by

paralysis and fits
;
the temperature is more uniformly high, and shivering is

absent.

Prognosis.—This is very unfavorable, but not always hopeless.

Treatment.—Where an abscess can be with certainty recognized, and its

locality accurately determined, there is a possibility of evacuating the pus by

surgical means. Several successful cases, thus treated, have been recorded

in recent years.

In two of the first published cases, the abscess was arrived at by continuous

exploration through the diseased bone which was the cause of the abscess.

In Dr. Gowers' case, Mr. Barker, after finding that thorough local treat-

ment of the tympanum and mastoid cells, though relieving partially, still

left dangerous evidence of abscess, trephined
—one inch and a quarter above

and the same distance behind the external meatus.

The dura mater was found healthy, and the abscess was reached through

half an inch of brain tissue. In Dr. Greenfield's case symptoms, especially

ptosis and oculo-motor paralysis, pointed to a more anterior position of the

abscess, and the trephine was applied, in front of the ear, an inch above the

zygoma, and one and a half inches behind the external angular process. Pus

was found immediately within the dura mater. The uncertainties of diagnosis

make it desirable that before trephining a thorough exploration and antisep-

tic treatment of the tympanum and mastoid cells should be undertaken, both

to exclude the possibility of the symptoms being entirely due to these parts,

and also, as Mr. Barker suggests, to minimize the risk of meningitis during

the longer operation. Apart from surgical interference, the treatment of

abscess of the brain must be purely symptomatic ;
the relief of pain may be

attempted by local anodynes, by ice to the head, bromide of potassium,

butyl-chloral hydrate, etc.
;
and large doses of quinine may be given, in the

hope of neutralizing the septic condition.
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DISSEMINATED SCLEROSIS.

This disease, which is also called multiple sclerosis, and insular sclerosis

{sclerose enplaques dissefninees, Charcot), is characterized by the development

of numerous patches of chronic inflammation or sclerosis, throughout the

central nervous system. It has been described as occurring in three forms—
cerebral, spinal, and cerebro-spinal ; but the last is by far the most frequent.

At an autopsy of such a case the surface of the spinal cord, medulla oblongata,

and pons and base of the brain present a number of irregular patches of

pinkish-gray color, rather sharply outlined, and contrasting with the natural

white color of the medulla, pons, and crura. On section, the discoloration

is found to extend inward so as to form deposits of a round or oval shape,

ranging in size from that of a pea to that of a hazelnut, generally harder

than the normal nervous tissue, and even leathery, or cartilaginous ; some-

times projecting above the level of the section, sometimes below it. Recent

patches are dark gray, older patches more yellowish-gray, and less translucent.

They affect the white matter more than the gray matter
;
thus in the spinal cord

the greater part of the cornua is unaffected, and in the cerebrum they are best

seen on section of the hemispheres, which are dotted with the gray areas, and

the walls of the lateral ventricles are often invaded. They are not frequent

in the cerebellum ; but the sclerosis may invade the olfactory bulbs, and the

spinal and cranial nerve-roots. Under the microscope the outline of the patch

or nodule is much less distinctly marked than it appears to the naked eye. The

nodule consists chiefly of fibrous or finely fibrillated tissue, with some nuclei,

granular corpuscles, and here and there still persistent axis-cylinders, although

the majority of the nerve fibres may be entirely destroyed. The walls of the

vessels are also thickened, and surrounded with nuclei, or they may be in a

state of fatty degeneration.

.Etiology.—The disease has no marked preference for one sex over the

other. It occurs mostly in youth or middle age, and cases are recorded of

the characteristic symptoms even in children.

Cold, mental worry, or excitement, injuries, and acute diseases have been

assigned as causes in different cases.

Symptoms.—The onset of the disease is very variable: sometimes it is

quite gradual, and the patients simply notice that they get weaker, or nervous,

or tremulous. In other cases there has been an apparently more rapid

beginning
—the knees have suddenly given way, or there has been sudden

weakness of one arm and leg, which have perhaps recovered after a time
;

but weakness in all the limbs has subsequently occurred. When the disease

is fully developed the following three symptoms are nearly always prominent,

and present a picture which is, on the whole, very characteristic. They are—
(i ) Tremor ofmuscles on attempting to move / (2) a peculiar manner of speaking,

syllabic or scanning speech ; and (3) nystagmus. The tremor is best observed
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in the hand and arm when the patient attempts to take hold of an object
—the

limb oscillates irregularly to the right and left, or up and down, with regard to

the object aimed at, the excursions from the straight line being often several

inches in extent. When the patient sits up in bed, or stands up, the body

swings to and fro, and the head undergoes a series of nodding movements;
while in the attempt to walk the movements of the legs are similarly unsteady.

When the patient is lying quiet in bed, or sitting with the back, head, and

arms supported, he is perfectly quiet. The movements are more violent the

greater the effort, and the more the patient feels that he is under the obser-

vation of others.

In talking, every syllable is distinctly uttered in a slow, deliberate manner

and somewhat suddenly, as in the staccato delivery of music. There is little

or none of the natural slurring of some syllables and accentuation of others.

The voice is also rather high-pitched and monotonous. It has been observed

with the laryngoscope that the vocal cords are apt to relax in phonation, and

to undergo rapid changes of tension.

The jiystagmus, or oscillation of the eyeballs, is, like the movement in the

limbs, only brought on by voluntary movements—that is, when the eyes are

fixed upon an object, or when they are much turned to one side. It is thus

unlike the oscillation seen in some cerebellar tumors, or the constant move-

ment which occurs in some diseases of the fundus of the eye.

The other symptoms that may occur are—modifications of sensation, such

as numbness or formication, but rarely complete anaesthesia
; and rigidity of

the lower extremities. This is pronounced in some advanced cases, where

it may co-exist with actual paralysis, from the sclerosis invading nearly the

whole thickness of the cord at one spot, and thus, like a transverse myelitis,

producing paraplegia. But in earlier stages rigidity with extension and

adduction of the legs may be a troublesome symptom, and the gait will

have a spastic character. Occasionally, atrophy of muscles is observed,

when it may be supposed that sclerosis has invaded the gray cornua.

Mostly, electric irritability is normal
; only in later stages reaction may be

diminished, or become "degenerative," where muscular atrophy is present.

The bladder, rectum, and sexual organs often retain their power, or there

may be some impairment of the functions of the bladder—involuntary expul-

sion or slight retention. There is sometimes defect of vision, with diminution

of the field and achromatopsy, and rarely complete blindness. In such cases

a partial optic atrophy has been seen. Headache and vertigo are occasion-

ally present. More frequent is some impairment of the mental or emotional

powers. The patients are especially liable to laugh or cry without apparent

reason, and the intelligence is weakened as the disease progresses. Delusions

of grandeur may occur, and the case may ultimately assume all the character-

istics of general paralysis of the insane. In some instances, peculiar

apoplectic attacks occur. The patient is seized with headache, giddiness,
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then loss of consciousness, and weakness of the arm and leg on one side.

The face is red, the pulse is frequent, and the temperature rises to 104° or

106°. Recovery takes place in a day or two. Epileptiform attacks are more

rare. Occasionally the usual symptoms may be absent, and death takes place

from an apoplectic attack ;
and in other's, from special localization of the

patches, the various chronic spinal diseases, myelitis, spastic paraplegia, or

bulbar paralysis may be simulated. But it is remarkable how constantly the

three symptoms first mentioned are the prominent features of the case.

The disease may last several years
—

ten, fifteen, or twenty. Death may
take place much earlier from an apoplectic seizure, or the patient may be

bed-ridden for years with paraplegia, and die from the accidents associated

with that condition or from intercurrent disease.

Pathology.—The symptoms are not at present satisfactorily explained.

The tremors have been referred by some to the want of "insulation" of the

axis-cylinders in the sclerosed patches, impulses being there irregularly

transmitted. Others attribute the symptoms to the patches which invade

the pons Varolii or the higher parts of the motor tracts.

Diagnosis.—This is easy when the three cardinal symptoms are alone

prominent. The tremors can scarcely be confounded with chorea or

paralysis agitans. In chorea, the movements are more twisting, jerking, or

writhing, and occur during rest. Yn paralysis agitans they are regular and

rhythmical, more rapid, and less extensive
; they occur during rest, and

may, in early stages, be stopped by voluntary effort. The oscillating move-

ments which are seen in disease of the cerebellum closely resemble those of

sclerosis, but the former may be distinguished by the other evidences of

local disease. It may be, as already implied, that they have the same origin.

Charcot says that chronic cervical meningitis with cortical sclerosis may pro-

duce similar tremors. Mercurial tremors resemble disseminated sclerosis in

the movements of the limbs, but the head and trunk are less affected in the

former. In particular cases there may be some difficulty in distinguishing

the disease from the chronic spinal complaints already mentioned, especially

if, as is sometimes the case, the tremor is absent. In the early stages, patients

may be thought to be hysterical, or, on the other hand, hysteria may simu-

late sclerosis.

The Prognosis is bad, and the Treatment mainly symptomatic. Any
direct treatment would naturally be similar to that of locomotor ataxy or

chronic myelitis.

MENINGITIS.

Acute inflammation of the membranes of the brain is seen chiefly in two

forms, one suppurative, the other characterized by the presence of tubercles,

tubercular meningitis. From a clinical point of view it is perhaps preferable

to describe the tubercular form first.
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Tubercular Meningitis.

wffitiology.
—This disease occurs at all ages, but is generally regarded as

more frequent in children than in adults ; and it certainly affects males more

than females. So far as its causation is concerned, it is constantly associated

with tubercle elsewhere in the body. In numerous cases it arises in the course

of phthisis, hip-joint disease, caries of the spine, or other tubercular or stru-

mous complaints, and is then sometimes called secondary. Other (^primary)

cases, which are especially frequent in children and young people, seem to

arise in persons previously quite healthy, or at most after a few weeks' malaise
;

but even in these instances, after death, it is nearly always the case that some

other lesion is present, such as caseating bronchial glands, or miliary tubercu-

losis of the lungs and other viscera, or a caseous nodule in the brain itself.

There may be discharge from the ear, but, if it has any relation to the disease,

it is either that it indicates general ill-health, or that it opens a passage for

the entrance of tubercle bacilli.

Morbid Anatomy.—The characteristic appearances are seen in the pia

mater (^lepto-meningitis), and consist of the effusion of lymph, and the presence

of tubercles. The lymph, which is gelatinous, and translucent, or more

opaque, and gray, or grayish-yellow, but rarely or never distinctly purulent,

is contained in the meshes of the pia mater, especially at the base of the

brain, over the optic chiasma, the diamond-shaped space behind it, and the

adjacent crura and pons. From this central point it commonly extends into

the Sylvian fissure on each side, along the course of the middle cerebral

artery, where it may be very abundant. The surface of the hemispheres is

commonly free from lymph, or at the most a little dull, or sticky, so that

tubercular meningitis is often called a /^dfj-^/ meningitis ;
but it is common to

find a small patch of lymph at the top of the cerebellum, at the anterior

part. With the lymph are commonly mixed tubercles, varying from mere

points up to the size of millet seeds, generally gray, and opaque, occasionally

commencing to caseate. The tubercles are especially abundant on the

branches of the Sylvian arteries, and in the membranes between them. By
separating the arteries with their branches from the brain, and floating them

in water, the tubercles may be seen as minute thickenings upon the capillary

arteries. Under the microscope the smaller tubercles present aggregations

of lymphoid corpuscles in the perivascular sheath
;
the larger tubercles may

present all the characteristic features, giant cells, and bacilli. The relation

of the inflammatory lymph to the tubercles is very variable. There may be

abundant lymph in the characteristic situations, with few, if any, tubercles

discoverable
;

there may be a good number of tubercles with very little

lymph. Occasionally cases are fatal with symptoms indistinguishable from

those of tubercular meningitis, in which tubercles are found on the surface,

and no evidence of meningitis. The ventricles of the brain are commonly
18
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distended with fluid (whence the old name, acute hydrocephalus), the con-

volutions are flattened against the skull, the fornix and septum lucidum are

generally soft, and the ependyma of the ventricles presents a granular or

sanded appearance.

The cranial dura mater is not usually affected, but the spinal dura mater

sometimes shows minute tubercles, and the lymph in the pia mater may
extend to the cervical region of the spinal cord. In the rest of the body a

general tuberculosis is not uncommon
;

the lungs may be thickly studded,

and there may be tubercles in the liver, spleen and kidneys. With regard

to both secondary and primary cases the modern view is that the meninges
are infected with tubercle-bacilli from a preceding tubercular deposit in

lung, kidney, bronchial gland, brain, or elsewhere
;

or possibly, in some

instances, from outside.

Symptoms.—These will first be described as they occur in the more

common cases in children, and the differences in secondary cases will be

afterwards mentioned. There is often a provisional stage, during which the

child is out of health, restless, loses appetite, gets thin, may be occasionally

sick, and has constipation. The illness begins more definitely by headache,

or vomiting, or perhaps a convulsion. The headache is severe and continu-

ous, with exacerbations from time to time
;
the child puts its hand to its

head, and may be often crying, "Oh, my head!" or simply whining, or

moaning, or occasionally uttering a sudden short shriek. With this there

is a moderate degree of fever, quick pulse, excessive sensibility to light and

sound, so that the child shuts the eyes, and desires to be left alone in bed
;

resents being disturbed, and often curls itself up in bed away from intruding

friends. The vomiting does not generally last long. If the illness begins

with a fit, this is not often repeated. Occasionally there is squint, and there

may be diplopia quite early.

After a few days, still with severe headache, there may be slight delirium,

and the patient becomes drowsy. The head is sometimes retracted, and the

neck is stiff; the abdomen becomes hollowed out, or retracted, the outline

of the muscles being obvious through the skin, the margins of the ribs, and

the iliac crests being prominent. For this the terms carinated and boat-

shaped are sometimes used. The pulse may be slow, and is often irregular ;

the respirations are slow, sighing and irregular; the temperature is still

generally high, or oscillates between ioi° and 103°. A tendency to vaso-

motor paralysis is seen in the flushing of the face, and the production of

patches of redness whenever pressure is for a time applied. When the finger

is drawn sharply across the skin of the forehead or abdomen a broad red

line quickly appears, and may persist five minutes or more. This condition,

which is not peculiar to, but only more marked in, meningitis, is called

tache cerebrale, tache tncningitique, or cerebral streak. Even as early as this

changes may often be observed in the optic disk, which at first becomes
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highly vascular, and then shows definite optic neuritis. Tubercles are quite

rarely seen in the choroid. Food is taken badly, and the bowels are consti-

pated.

From this point the case may steadily go down-hill to a fatal termination,

without any fresh symptom. The drowsiness increases to coma, optic neuritis

is more pronounced, the abdomen becomes more and more hollowed, the

pulse more irregular, feebler, and generally quicker, the respiration may take

on the character of Cheyne-Stokes breathing, the temperature may fall more

or less rapidly, or just before death go up quickly to io6° or 107°. Mucus

accumulates in the bronchial tubes, and with failing pulse death takes place.

But often the last two or three days are marked by local symptoms. An
arm or leg, or the arm and leg on one side, become either rigid or para-

lyzed ;
or there is slight facial paralysis, or squinting or ptosis. The pupils

are frequently unequal, and one or both may be insensitive to light. Fre-

quently this stage is marked by convulsions, and these may recur several

times before death. With the development of these symptoms coma becomes

more profound, and death takes place as above shown, or the patient is

asphyxiated in a convulsion.

The duration of the illness varies between ten days and three weeks from

the beginning of the pronounced symptoms ;
but occasionally it may be

four, five, or six weeks. The above course of the disease has been divided

into three stages
—a stage oiirritaiion, one oi comp7'ession, and the last, 2, para-

lytic stage. But it is not always easy to distinguish between them, and in

some cases the more typical symptoms may be very little marked, coma alone

being prominent.
In secondary tubercular meningitis the symptoms are often much more

rapidly developed, and more insidious. They may, of course, be masked

by those of the disease already existing. The patient may, with very little

warning, become delirious, or have paralysis of a limb or the face, or have

a fit, quickly becoming comatose, and dying within a itw days.

Diagnosis,—This is sometimes comparatively easy; at others difificult or

impossible until quite late in the illness. The fact of meningitis is to be

suspected when decided head symptoms are accompanied by fever
; but with

headache alone the diagnosis can rarely be conclusive. In young children,

for instance, otitis may cause severe headache and moaning, vomiting,

photophobia, and the desire to lie undisturbed. A careful examination may
reveal that the pain is more or less localized, or that the ear or mastoid

process is tender. Enteric fever may for some days simulate meningitis in

the headache, drowsiness and fever
;
but in enteric, headache rarely persists

after the tenth day, and generally by that time the characteristic loose

yellow stools, or the rose spots on a full abdomen, will decide the diagnosis,

which will be confirmed, as the case goes on, by the entire absence of con-

vulsion, rigidity or paralysis. The mistake is sometimes made in the other
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direction, cases of meningitis, without any prominent headache, but with

flushed face, delirium, and pyrexia being regarded as enteric fever. The

most useful indications here are the irregular pulse, sighing or irregular

respiration, rigidity of muscle, or paralysis, convulsions and optic neuritis.

The value of optic neuritis as a diagnostic sign has been somewhat dimin-

ished of late by the statement that it occurs in a certain, or even a large,

proportion of cases of enteric fever. I have seen it very marked in one

case, but have, as a rule, found it absent, and should still be influenced in

my diagnosis by its occurrence. Tubercle of the choroid is by no means

common, and, with few exceptions, the diagnosis has to be made without it.

In young children, decided cerebral symptoms accompany other acute ill-

nesses, as, for instance, />neumom'a and broncho-p7ieiwwnia ; the child is often

drowsy, with retracted head, and toward the end convulsions may occur.

These symptoms would be quite explained by the detection of localized

dullness with bronchial breathing, but rales all over the chest might be the

indication of a general tuberculosis. Another condition that may simulate

it to a certain extent is the exhaustion following upon malnutrition, bad

feeding, or severe diarrhoea in young infants. The child is drowsy or coma-

tose, with pale face, sunken eyes, dilated irregular pupils, and irregular,

sighing respiration. It was formerly called hydrocephaloid disease or spurious

hydrocephalus. It is distinguished from meningitis by the history, the

absence of fever and local paralyses, the depressed fontanelle, and its speedy

improvement under restorative and supporting treatment.

The distinction of tubercular from other forms of meningitis rests largely

upon (i) the absence of local cause for a suppurative meningitis, such as

cranial injury, or otitis; (2) the previous existence of strumous or tubercular

lesions, such as phthisis ; (3) the paralyses of cranial nerves, indicating that

the meningitis is situate at the base rather than over the vertex
; (4) the

duration, which is commonly very much shorter in suppurative meningitis,

even two or three days only. So far as the clinical history goes, and the

absence of any local exciting cause, the same diagnostic points cover those

cases of meningitis which mostly affect infants or very young children, in

which no tubercles can be found, but only a grayish lymph at the base. In

every respect but the absence of tubercles they resemble tubercular menin-

gitis, from which they cannot be distinguished during life.

Prognosis.—The question is still debated whether tubercular meningitis

ever recovers. Dr. Fagge points out that we rarely find traces of past

tubercular meningitis in people dying of other diseases, and it is difficult or

impossible to prove during life that the case is tubercular, even supposing

the evidence of meningitis is conclusive. Thus, in every case that recovers,

a doubt may be cast upon the diagnosis. But the fact remains that a certain

number of patients who present the evidences of spontaneous, and possibly

tubercular meningitis, do get well. The recovery is often slow, speech,
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vision, and the power of walking remaining imperfect for weeks or months,

thus showing conclusively that there has been a serious interference with the

cerebral functions. The prognosis, therefore, though in the main unfavor-

able, need not be absohitely hopeless in primary cases
;
but we may regard

cases supervening upon phthisis, hip disease, or other well-marked tubercular

lesion, as much more certainly fatal.

Treatment.—With the doubt thrown upon the curability of the disease,

the subject of treatment seems reduced to small limits. Cold should be

applied to the head by means of an ice-bag, the bowels should be opened,
and milk must be given in small quantities frequently. Blisters are some-

times put at the back of the neck, but are of doubtful value, and give much
distress to the patient. Recently iodoform ointment (lo or 15 grains to the

ounce of vaseline) has been applied continuously to the shaven scalp. Of
internal remedies, iodide of potassium is often given in doses of 3 or 5

grains to children, and the bromide in similar or larger doses may help

to allay the pain in the head.

Simple Meningitis.

This is mostly purulent or suppurative, unless the cases of basal menin-

gitis in infants, already described, in which no tubercles can be found, are

classed as simple meningitis.

./Etiology.
—In its causation it presents many resemblances to abscess of

the brain
;
thus it may follow injuries to the head, or be set up by extension

of inflammation in neighboring parts, such as otitis media, suppuration of

the mastoid cells, disease of the nasal cavities, syphilitic caries or necrosis

of the skull, suppurative phlebitis, or abscess of the brain. It occurs also as

a complication in some general diseases of an acute, febrile, or infective

nature : pyaemia, septicaemia, ulcerative endocarditis, enteric fever, small-

pox, scarlet fever, and sometimes pneumonia. Meningitis occurs also as a

tertiary syphilitic lesion, but is more often subacute or chronic. But cases

not unfrequently occur in which, with the most careful search, no primary
lesion can be found, and these must therefore be regarded as idiopathic.

Some writers would regard these as sporadic instances of epidemic cerebro-

spinal meningitis.

Pathology.—The inflammation chiefly affects the pia mater and arach-

noid (Jepto-meriingitis), the purulent effusion lying either in the arachnoid

cavity (subdural), or much more frequently in the meshes of the pia mater

itself. When it has spread from a diseased bone of the skull, the dura mater

itself may show localized inflammation, but the extension of the disease over

the brain is by means of the other membranes. Commonly, the convex

surface of the brain presents a more or less extensive layer of bright yellow
or green pus, which may be on both sides, or confined to one side, the side

of the lesion in secondary cases. The pus frequently follows the course of
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the larger vessels, and dips down with the pia mater into the sulci. Though

mostly affecting the upper surface of the hemispheres (meningitis of the

convexity), it may extend to the base, or the pus may find its way, perhaps

by gravitation, into the spinal canal. The brain tissue beneath it is com-

monly softened, and may present ecchymoses or minute abscesses.

Symptoms.—While there is a general resemblance to the symptoms of

tubercular meningitis, the course of acute meningitis is usually much more

rapid, and there is much diversity as to the prominence of particular symp-
toms. Where meningitis supervenes upon other acute illnesses, its features

maybe more or less m.asked. In idiopathic cases, or cases caused by chronic

inflammatory lesions, like otitis, the symptoms often commence acutely with

chill, or rigor, and acute pain in the head. This is generally very severe,

and constant, but aggravated from time to time. With this the patient

becomes feverish, shuns light and noises, and may lie curled up in bed,

resenting interference, as in the tubercular cases. Vomiting often occurs at

the commencement. There may be rigidity of the muscles at the back of

the neck, and the head is drawn back. The pupils are often contracted.

Drowsiness and delirium soon supervene, and convulsions and paralysis

supply further evidence of the interference with the cerebral functions. A
convulsion may, indeed, be among the first symptoms ;

in the later stages

the fits may be often repeated, and they are generally bilateral. The

paralysis is very variable, corresponding to the situation of the effusion ;

from its frequent occurrence at the vertex it less often affects the cranial

nerves than does tubercular meningitis, though there may be squint ;
but an

arm or leg is often paralyzed, or there may be complete hemiplegia. Some-

times there is rigidity of the paralyzed limbs, or of their fellows, with

increasing coma. The pupils become dilated, and the ophthalmoscope

generally reveals optic neuritis, which may develop rapidly under observa-

tion. The temperature is high, varying from 102° to 104°, the pulse is

mostly rapid, respiration is sighing, irregular, or of Cheyne-Stokes type,

tache cerebrale may be well marked, and in some cases the abdomen is

retracted. Finally, the evacuations are passed involuntarily, the breathing

and circulation fail, mucus accumulates in the chest, and death terminates

the scene. The course of the disease is rapid ;
it is often fatal within two

or three days of the first symptom ; exceptionally the illness may last longer,

as in a patient under my care, who died on the twentieth day.

Diagnosis.—This presents the same difficulties as in tubercular meningi-

tis, but the course being much more rapid, it is less often the stage of

headache than the stage of coma, or delirium, that may be mistaken. Where

a primary source for the meningitis, such as otitis, exists, one may be easily

led to a right diagnosis; in the absence of this, the important features are

(i) the presence of fever, (2) any indication of paralysis or rigidity of a

limb. As compared with ordinary apoplexy, the hemiplegia of meningitis
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is often much less complete ;
it may, however, be a typical hemiplegia, so

far as its distribution is concerned, from the meningitis involving the motor

area. Optic neuritis is generally present, but is not conclusive evidence ot

meningitis in the very cases where meningitis is probable enough, and where

the importance of getting at a right diagnosis is considerable—that is, in

chronic otitis, or disease of the mastoid cells. Several cases of this kind have

now occurred, in which, from optic neuritis and severe cerebral symptoms,

meningitis or abscess has been suggested. '^wX. post-mortem examination in

some fatal cases has revealed the entire absence of these two lesions, and

other cases have recovered at once after trephining the mastoid cells, the

optic neuritis slowly subsiding. Probably the neuritis is in these cases due

to thrombosis of sinuses; at any rate, it is not absolute proof of meningitis.

On the other hand, its value is almost greater in cases where the cerebral

disease was apparently spontaneous in its origin ;
since meningitis more

often appears independently of preceding lesion than does either abscess or

thrombosis of sinuses. Again, in ear disease, or allied conditions about the

skull, meningitis can easily be confounded with abscess. The complete

clinical course of fever, headache, delirium, coma, and paralysis or rigidity,

all within three or four days, is in favor of meningitis ;
in abscess there is

more likely to be severe headache for some days before the coma—the tem-

perature is either lower or oscillating, with chills, rigors or sweating. The

diagnosis from tubercular meningitis has been already discussed (^see p. 276).

Some cases of simple meningitis occur among children, characterized

chiefly by retraction of the head. Drs. Gee and Barlow recorded twenty-
five such cases, and of fourteen, which they watched to the end, only three

recovered. T\\q. post-mortem examination, in six of the fatal cases, showed a

basal meningitis, without any tubercle of the brain or the membranes, and

variable effusion into the ventricles. In two cases there was also spinal

meningitis ; in another case it was certainly absent.

Prognosis.—The majority of cases of suppurative meningitis are fatal.

What proportion, or if any at all, recover, is still much debated, because

post-mortem evidence is not forthcoming to prove conclusively the actual

occurrence of meningitis. Cases of "cervical opisthotonos" in infants cer-

tainly recover; and a child under my care at the Evelina Hospital for Sick

Children recovered after prolonged semi-coma, retraction of the head,

rigidity of the limbs, and blindness, sight and the power of walking only

slowly returning during the next few months. In more acute cases of

meningitis recovery sometimes takes place, but the prognosis must be unfa-

vorable in proportion to the rapidity and severity of the symptoms. Possibly,

the stage of suppuration is not reached in patients who survive.

Treatment.—The application of cold to the head, by means of ice-bags,

is the chief local means; with intense pain, leeches might be applied to the

temple. The use of blisters, or mercurial ointment, is of doubtful value.
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Internally, bromide of potassium may be used to relieve pain, and mercurials

and iodide of potassium may be given in the hope of influencing the morbid

process. Where a syphilitic origin is certain, these should, of course, be

pushed to full doses. The bowels should be kept active, and fluid nourish-

ment given in small doses frequently.

Epidemic cerebrospinal meningitis is described above, p. 84.

INFLAMMATION OF THE DURA MATER.
The dura mater becomes inflamed on its outer surface

(^ pachymeningitis

externa) in consequence of injuries, or the extension of inflammation from

diseased bone, otitis, or any of the causes already mentioned as leading to

suppurative meningitis. The inner surface of the dura mater is also inflamed

in many cases of suppurative meningitis (^pachymeningitis interna purulenta).

The symptoms in these cases, due to the inflamed dura mater, are not dis-

tinguishable from those referable to the other membranes.

A third aff"ection of the dura mater is that known 2,% pachymenitigitis interna

hcemorrhagica, or hcematoma of the dura mater.

It is still matter for discussion whether this is primarily an inflammation

with subsequent bleeding into the newly-formed tissue, or a hemorrhage
with organization into fibrous tissue, in which, again, new vessels and fresh

hemorrhages take place. Since Virchow adopted the former view it has been

followed by many writers, but the latter explanation has received fresh sup-

port from Huguenin.

./Etiology.
—Htematoma has been found most commonly in association

with chronic insanity and chronic alcoholism
;

it also occurs in old people

apart from these conditions, and in some local affections of the brain, such

as apoplexy, softening, and tumor. A condition of general or local atrophy
of the brain, with degeneration of the arteries, is common to all these condi-

tions. Injuries to the skull may also lead to htematoma. Huguenin includes

as causes nearly every condition likely to produce hemorrhage, such as

chronic heart and lung affections, and general blood diseases. The disease

is much more common in elderly people, and more frequent in males than

in females.

Morbid Anatomy.—The inner surface of the dura mater is covered

with one or more layers of membrane, soft and friable when recent, tougher
and more fibrous when old

;
in color brownish red, brown, yellow, or even

white, and often presenting punctiform ecchymoses ;
while between the

layers may be considerable quantities of blood-clot more or less altered by

age, or collections of serum containing cholesterin crystals. The deposits

are usually situate over the parietal region, near the middle line, and are

bilateral in about half the cases. They may be tliick enough to depress the

surface of the brain. Whether the first deposit is inflammatory or hemor-
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rhagic, it is clear that there is a new formation of tissue, with newly-formed

capillaries, and that subsequent bleedings take place from these vessels.

Huguenin ascribes the first hemorrhage to rupture of the veins passing from

the brain into the longitudinal sinus.

The Symptoms are very variable. Often the condition has been found

post-mortem without any symptoms which would be explained by it
; some-

times, on the other hand, a fatal apoplexy is the result of a large hemorrhage

between the membranous layers, so as to compress the brain. Such an

illness probably cannot be diagnosed from other forms of cerebral hemor-

rhage. But the attack may be less severe, and recovery take place ;
or

there are fresh seizures at different intervals. The symptoms are generally

headache, giddiness, somnolence gradually increasing to coma, and twitchings

or convulsions in the limbs and face of one side, followed by muscular weak-

ness or definite paralysis. The pulse is often slow or irregular, the pupils

contracted, and there is some degree of fever. In the intervals the patient

may return to his former condition, or present some impairment ef the

cerebral functions, such as diminished intelligence and memory, drowsiness,

weakness of limbs, and headache.

Diagnosis.—Huguenin mentions, besides the predisposing conditions,

the evidence of sudden and increasing compression, the symptoms showing
that the convexity, and especially the cortical motor area, is affected

(unilateral convulsions, followed by paresis, absence of oculo-motor paraly-

sis), spreading of the disease from one side to the other, and fair recovery

after apparently severe illness. Cerebral symptoms in the interval, and one

or more previous attacks, strengthen the diagnosis.

The Treatment should be similar to that of apoplexy.

THROMBOSIS OF THE CEREBRAL SINUSES.

The blood coagulates in the cerebral sinuses either as a result of general

ill-health, or in consequence of local lesions leading to phlebitis.

The former causes mostly an adhesive thrombosis, the sinus being
obstructed by laminated clot, without any general infection of the system.

It occurs most often in infants, especially those suffering from marasmus or

chronic diarrhoea. It mostly affects the longitudinal sinus. Coma, stiffness

of the back, neck, or limbs, strabismus, nystagmus, and paralysis or spasms
of the face, are said to occur. Distention of the veins over the forehead

and temple, and epistaxis have been described as resulting from thrombosis

of the longitudinal sinus, and oedema of the mastoid process when the

lateral sinus is affected ; but the constancy of the symptoms is doubtful.

Phthisis is the more common cause of adhesive thrombosis in adults ; the

symptoms are similar, namely, headache, drowsiness, or delirium and coma,
with nystagmus, strabismus, and twitchings or weakness in the extremities.
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The result depends largely upon the primary ill-health, to which treatment

must be directed.

Thrombosis from phlebitis is mainly caused by extension from disease of

the ear, and is a fertile source of danger. The lateral or petrosal sinus is

hence most often affected ; and it has already been stated that the optic

neuritis frequently accompanying the spreading forms of otitis is probably

due to this. Thrombosis of the lateral sinus may extend into the jugular

vein, and produce a hard swelling, with more or less tenderness, or even

redness, oedema, and finally suppuration, in the upper part or whole vertical

extent of the neck. Commonly, in such cases septic particles are conveyed
into the right heart, and thence into the lungs, so that a fatal pygemia is the

result.

CHRONIC HYDROCEPHALUS.

By hydrocephalus is meant the accumulation of fluid within the cranial

cavity, and mention has been already made of the acute secretion of such

fluid in tubercular meningitis, on account of which the disease was formerly

known as acute hydrocephalus.

A division has been made into internal and external hydrocephalus,

according as the fluid is contained entirely in the ventricular cavities of the

brain, or is formed outside between the brain and the skull, in the subdural

space. But much doubt exists as to the real occurrence of the latter class of

cases, and their symptoms and general features are not materially difterent

from the certainly more common cases of chronic internal hydrocephalus.

It is true that in old age, and from other conditions, the convolutions of the

brain diminish in size, the sulci widen, and the space in the skull thus left

by the disappearance of brain substance is filled up by fluid. Similarly,

.

a loss by local shrinking of the brain is replaced by fluid on the surface.

But this compensatory secretion has none of the effects of true hydro-

cephalus.

Hydrocephalus occurs in infants, and much more rarely in adults; the

yielding nature of the cranial bones at the former age, and their solidity

and resistance at the latter, cause some important difl'erences in the course

and symptoms.
INFANTILE' HYDROCEPHALUS.

./Etiology.
—Infantile hydrocephalus is either congenital, or it is first

noticed at a certain interval after birth ;
but the results are essentially the

same. The origin is, as a rule, quite obscure. It has been thought to be

caused by an inflammation, started perhaps in some cases by blows or other

injuries. When arising /// utcro, it has been attributed to blows or falls

suffered by the mother. It has been observed to occur in several children

of the same family. At all ages the growth of tumors in the cerebrum or

cerebellum, so as to press on the veins of Galen, will cause ventricular dis-



CHRONIC HYDROCEPHALUS. 283

tention. In young^ children the bones will yield, and the head presents in

a moderate degree the characters to be presently described.

Anatomy.—In the obviously internal form of hydrocephalus, the ven-

tricles of the brain contain an excess of fluid, sometimes amounting to a

quart or more. It has the characters of cerebro-spinal fluid—that is, it has

a specific gravity of 1006-1009, contains a small quantity of chloride of

sodium, only a trace of albumin, and sometimes urea or cholesterin. The

liquid may occupy all the ventricles, or all except the fourth, or the two

lateral ventricles alone. By its increasing quantity the substance of the

brain is enormously distended, the convolutions are flattened, sometimes

reduced to a few lines in thickness, and the basal ganglia are correspond-

ingly thinned out. The aqueductus Sylvii may be distended to the size of

the finger when the fluid is in the fourth ventricle
;

it is often closed when
the fourth ventricle is not dilated. In extreme cases the distinction

between gray and white matter is lost in the parts exposed to most pressure ;

the ependyma is often thickened, and contains amyloid bodies, while its

surface is covered with fine granulations.

Hydrocephalus is sometimes associated with other lesions of the central

nervous system
—for instance, spina bifida, or hydromyelus {syringomyelus).

Symptoms.—The most obvious, and it may be for a time the only,

symptom of the disease is the condition of the child's head which results

from it. The pressure on the brain is transmitted to the skull, and as this

expands outward the head becomes enlarged. The enlargement is often

extreme. In congenital cases it may form a serious obstruction to delivery ;

in others it appears in the first few months of life, and the circumference

may amount to twenty-four or even thirty-two inches, instead of sixteen or

eighteen inches, which are the usual measurements up to the age of one year.

The head is at the same time globular, and the skull projects over the face

and neck almost uniformly all round. The face looks small and shrunken

in proportion, and has a distressed, anxious, or senile expression in severe

cases. The distention from within drives the orbital plates outward, and

the eyeballs are turned down so that the lower part of the iris and of the

cornea is lost under the lower eyelid, and the upper part of the sclerotic is

exposed. The increased size of the head is due to a separation of the cranial

bones from one another, so that the fontanelles are much enlarged and the

sutures widened. In these spaces fluctuation can sometimes be felt. In

cases of long standing it is found that ossification has gone on at the margins
of the bones, advancing into the sutures, so that ultimately, if the patient

lives, by this means, and by the formation, from independent centres in the

membrane, of fresh plates of bone {ossa triquetra, Wormian bones), the

deficiencies of the skull may be completely filled in. In the early stages,

however, the bones are thin, wanting in diploe, and transparent. The skin

of the scalp is tightly stretched, excessively thin, and large blue veins ramify
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over the surface. The hair is generally scanty. In some cases, where the

fluid is not very abundant, the bones may yield sufficiently to obviate any
considerable pressure upon the brain-substance. The symptoms may not

then go much beyond the enlargement of the head
;

at most there is some

general weakness and loss of flesh, from which after a time the child recovers.

But in most cases there are other symptoms. The muscular power is defi-

cient; especially, the large head cannot be held upright, and falls from side

to side, or has to be supported by the hands when the child sits up in bed.

The child cannot walk, or acquires the art only after a long time in moderate

cases. Vision is often defective or lost
;
and in extreme instances there is

atrophy of the optic nerves, which has been preceded, it appears in some

cases, by optic neuritis. The other senses may be to a certain extent im-

paired. The intellectual functions are often defective. The child slowly

learns to talk, continues childish out of proportion to its growth, and is fret-

ful, irritable, or vicious in temper. Nystagmus, rigidity and spasms of the

weakened limbs, convulsions, and vomiting occur often in severe cases.

Many of these patients die young, relapsing into a condition of apathy or

semi-coma, lying in bed with eyes closed or twitching, with rigid limbs, and

incontinence of urine and faeces, constantly moaning or whining, and refus-

ing food or else eating voraciously.

Finally, convulsions, or coma, or some intercurrent disease, such as bron-

chitis, pneumonia, or measles, may end the scene.

In some cases the fluid has escaped by rupture of the integuments or by

bursting through the nose or eyes.

The duration is variable. In the mildest cases recovery may take place,

or rather the disease is arrested
;
other patients live to four or five or six

years, or more
;
or even, as in the classical case of the man Cardinal, to

twenty-nine.

Diagnosis.—Confusion is most likely to take place between this and

rickets. The rickety head tends to be cubical in outline father than spheri-

cal, the vertex being flattened ;
the downward displacement of the eyeballs

is absent
;
the limbs may be feeble, but the mental powers are not generally

deficient ;
and the other evidences of rickets—beaded ribs, thickened wrists,

sweating of the head, and general tenderness—are present at one time or

another.

Treatment.—This is not very promising. Perchloride of mercury and

iodide of potassium have been given with no appreciable effect. Mechanical

treatment seems to give the best, though not always much, result. This

may be in the form of pressure, or the removal of fluid, or both combined.

Pressure is best effected by narrow strips of adhesive plaster carefully

applied as follows : One is carried from the mastoid to the outer angle of

the orbit on the opposite side
; one from the occiput to the root of the nose

;

others are carried similarly from the base of the skull between these points
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across the vertex to points low down on the opposite side; and then a long

strip is carried two or three times round the circumference of the head, so as

to fix the whole firmly. After ten or fourteen days fresh strapping may be

applied. Elastic bands have been used, but they must be employed with

caution, from their tendency to produce sloughing by too continuous

pressure.

If it be decided to try the effects of puncture, the trocar should be inserted

at the outer angle of the anterior fontanelle. Not more than one or two

ounces should be removed, and the head should then be strapped. If no

harm results, a similar quantity may be again withdrawn after two or three

weeks. A. certain risk attaches to this operation : namely, the occurrence

of convulsions, of acute meningitis, or of suppuration within the ventricles.

Hydrocephalus in Adults.

Ventricular distention in adults arises from—(i) mechanical interference

with the circulation of the brain; (2) meningitis or meningo-ependymitis. •

1. Interference with the Cerebral Circulation.—This is not peculiar to

adults, but the larger proportion of cases probably occurs after the period of

life at which any very great expansion of the head can take place. The

head nevertheless becomes globular and somewhat enlarged. This is often

seen in cases of cerebellar tubercle, or other tumor situate there or in the

posterior lobes of the brain, whereby the veins of Galen or the straight sinus

may be compressed. The return of blood is thus delayed, and effusion into

the ventricles is the. consequence. It is not generally possible to distinguish

the symptoms due to the hydrocephalus from those of the tumor which causes

it.

2. Meningitis and Meningo-Epefidyinitis.
—Acute meningitis is rarely a

cause of hydrocephalus ; sometimes the latter is a sequel of epidemic

cerebro-spinal meningitis. But some of the cases of chronic hydrocephalus
in adults, which are not the result of the growth of tumor, show after death

evidences of an inflammatory origin, such as thickening and granular con-

dition of the ependyma, thickening, opacity, or matting together of the

membranes at the base of the brain, adhesion of the membranes to the

brain, etc. The fluid reaches a much smaller amount than in the infantile

cases ;
the convolutions are more or less flattened

;
the bones are thin, and

wanting in diploe. Sometimes the sutures have opened again.

Symptoms.—These are not, as a rule, distinguishable from those of some

chronic diseases of the brain, such as tumor, and chiefly because the enlarge-

ment of the head, due to the expansion of the bones of the skull, is absent.

Much variety has been observed in different cases. The symptoms that have

been noticed are pains in the head, numbness in the feet and legs, weakness

or paralysis of the limbs, sometimes even hemiplegia though the lesion is
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bilateral, blindness with optic neuritis or atrophy, delirium, strangeness of

manner, stupor, convulsions, coma, and gradual or sudden death.

Treatment.—In cases in which the diagnosis can be reasonably made,

the use of perchloride of mercury, iodide and bromide of potassium, and

local counter-irritation or anodyne applications for the relief of pain, are

indicated.

GENERAL PARALYSIS OF THE INSANE.

{^Paralytic De7nentia.)

Although mental diseases do not come within the scope of this work, it is

desirable to describe this complaint, because it depends upon actual structural

changes in the central nervous system, and because the paralytic symptoms
are often the prominent features of the case for long periods of time, and may

give rise to a difficulty in diagnosis from other purely physical conditions.

Shortly stated, the disease consists in progressive symptoms, partly of a

paralytic, partly of a mental character, terminating in dementia and com-

plete powerlessness, and dependent upon widely-spread anatomical changes
in the brain, spinal cord and nerves.

./Etiology.
—It occurs very much more frequently in men than in women,

and mostly in the prime of life—that is, between the ages of thirty and fifty.

The causes to which it is mostly attributed are sexual excess, syphilis, alco-

holic indulgence, mental worry and overstrain, business anxieties, and

sometimes injuries. Heredity seems to have much less influence here than

in many other mental ailments.

Symptoms.—Considerable differences are seen in the grouping of the

symptoms; in some cases the paralytic features are more prominent, in

others the mental. The paralytic symptoms are sometimes more of a cere-

bral nature, at others more spinal, and they may for a time exactly resemble

those of locomotor ataxy or disseminated sclerosis
;

the mental failure may
be at one time marked by exaltation, at another by depression, but ulti-

mately, in all cases, dementia supervenes. To take first what has long been

considered the most typical case of general paralysis of the insane, the first

thing noticed is often an alteration of a moral or intellectual kind
; and this

may be for some months or a year or two before anything more decided is

observed. The man becomes careless or neglectful, tends to intemperance
in drink, or spends money more freely than has been his wont without any

justification ;
or he is irritable or restless

; changed in his affection to his

wife or family, or jealous without cause. The first indications on the

physical side are generally tremor of the tongue or lips, or hands ; the gait

then becomes uncertain or tottering, but without any well-characterized

ataxy. More marked weakness of the tongue and lips causes defects of

articulation. Many-syllabled words, such as "artillery
"

or "biblical," are
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confused, or some syllables are doubled or misplaced ;
other words are

clipped short. The hand-writing is uncertain and shaky, and letters are apt

to be dropped out, or words left unfinished ; and in turn all other finer

movements, which have been attained by careful education, such as piano-

playing, violin-playing, are lost. The reflexes are exaggerated. The pupils

are often unequal, sometimes closely contracted ; but the Argyll-Robertson

symptom is not generally present. By the time that these forms of weakness

have become pronounced, if not before, the mental deficiency has reached

the stage of delusions, and in many cases these delusions are of an exalted

kind, and ideas of grandeur fill the mind of the sufferer. These concern

himself alone
; they express what he is, what he possesses, or what he can

do. He is the Almighty, or the king of England, or the prime minister
;

the most handsome or the most powerful man in the world. He has bound-

less wealth, hundreds of carriages, millions of gold watches, or countless

wives. Sometimes the first indication of these ideas is revealed by his^going

to a shop and ordering useless quantities of expensive goods, far beyond his

means. Restlessness of body and mind is also a characteristic at this stage.

There is then either a gradual transition to a second stage, or a more rapid

change by one or more convulsions, from which the patient recovers consid-

erably worse than he was before. His mental power is more deficient, his

memory fails him, the lofty ideas may be present, but he is less influenced by

them, and is more manageable. The muscular weakness is more apparent ;

it shows itself in the loss of expression in the face, in the very imperfect

articulation, and in loss of power in the arms and legs. Common sensibility

is also diminished or lost ;
but appetite is often retained, and the patient is

not unfrequently fat.

He gradually becomes more feeble-minded, and, finally, the third stage of

complete dementia, with loss of control of the bladder and rectum, is reached.

He sits about, or is too weak to do more than lie in bed ; he is subject to

convulsions from time to time
;

the limbs may becomeT contracted ; bed-

sores will form unless the greatest care be taken
; and he dies from pneu-

monia or bronchitis
;

or swallowing is difficult, and he may be choked ; or

cystitis or bedsores may lead to secondary blood-poisoning.

Varieties.—Some cases never show the stage of exalted ideas, but are

inela7icholic from the first, and gradually pass into the final condition of

dementia ; others are demented throughout, without exaltation or melan-

cholia. A double form is also spoken of, in which the stage of exalted ideas

is followed by one of depression, and this again by one of exaltation. The

early paralytic symptoms are sometimes distinctly spinal. The case presents,

perhaps, for some years all the characteristic features of locomotor ataxy, with

shooting pains, absent knee-jerks, ataxy, and Argyll-Robertson pupils ; or

of lateral sclerosis, with weakness and rigidity. Dr. Savage says this is not

unfrequent in women, single as well as married, and at a rather younger age
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than is common with other varieties. Or the features are those of dissemi-

nated sclerosis, with nystagmus, staccato speech, and oscillations of the limbs

and trunk on movement ; or mixed forms, suggestive partly of one, partly

of another of these three diseases, may be present.

Some special conditions of the nervous system and nutrition may be men-

tioned. Fits or convulsions may occur at almost any period of the case ;

they may be slight or severe, passing off very quickly or leaving the patient

comatose for some time
;

the convulsions also may be scarcely noticeable,

or unilateral, or general. Among the optic symptoms the pupils have been

already mentioned
;

the optic disks are often unaffected ; ptosis and strabis-

mus are rare. The muscles seem to present no constant changes either in

nutrition or electrical reactions. The bones are brittle
;

the skin is often

pale, waxy, and especially greasy ;
sometimes bullae form, and a marked

capillary congestion over the malar bones is common. There is a tendency
to whitlows on the fingers, and to subcutaneous hemorrhages, which some-

times lead to septicaemia.

The temperature is high in acute cases, and after convulsions, when it is

often accompanied by free sweating. It is also raised by much bodily exer-

tion or mental excitement, and by complications such as bedsores and

lung disease.

Duration.—This is variable
; there are acute and chronic cases. If the

early symptoms of gradual mental change, and the early spinal symptoms, in

cases beginning with locomotor ataxy or sclerosis, be excluded, the duration

is rarely more than two years.

Morbid Anatomy.—The changes are very variable, but the following

are found in different cases : Thickening of the calvarium, which is much
marked by Pacchionian bodies

; thickening of the dura mater, with false

membranes (pachymeningitis); abundant subarachnoid, fluid, with thickened

or adherent membranes, the adhesion, when present, being more over the

frontal, parietal, and temporo-sphenoidal lobes, and more on the upper than

the lower surface
; wasting of the convolutions, especially the ascending

parietal, paracentral, and first frontal at its base; a violet-red color of the

cortex of the brain
;

in some cases much fluid in the lateral ventricles, with

softening of the brain-tissue
;

in a larger number, a general hardening of

the brain. In the spinal canal, the same changes maybe found: pachy-

meningitis, or adhesion of membranes, or effusion of blood within the dura

mater. The spinal cord is wasted, or presents the lesions of posterior, or of

lateral, sclerosis. Microscopic examination of the brain shows increase of

connective tissue, accumulation of leucocytes in the perivascular sheaths of

the minute vessels, and alterations in the nerve-cells of the cortex, especially

the pyramidal cells of the third layer. The nerves are also degenerated,

but the sympathetic ganglia are, according to Dr. Savage, not appreciably

affected.
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Diagnosis.—Alcoholism may be mistaken for general paralysis, the

tremor of the lips, tongue, and hands largely contributing to this
;
com-

mencing peripheral neuritis might further complicate the case. But the

close association of the symptoms with continued drinking, the absence of

inequality of the pupils, and the improvement on prolonged abstinence

would point to alcoholism. Mental failure, with definite cerebral lesions

such as tumors, or the dementia following apoplexy, may give rise to difficul-

ties. From the general physician's point of view it is important to recognize

that various anomalous paralytic symptoms may be warnings of general

paralysis. If a case is typically locomotor ataxy there is no special reason

to anticipate mental trouble ;
but if the symptoms develop very rapidly or

present unusual groupings, or if there are mixed symptoms not conforming
to the ordinary types of the spinal-cord diseases, the mental condition should

be closely scrutinized, and the possibility of general paralysis of the insane

should be kept in view.

Prognosis.—In an undoubted case it is bad, death being the certain

termination
;
but temporary improvement (remission) sometimes takes place,

especially in the cases with exaltation of ideas.

Treatment.—This is, of course, in the highest degree unsatisfactory, as

nothing seems able to stop the progress of the very widespread changes in

the nerve-tissues. If the disease is recognized early, the patient should be at

once removed from all sources of worry, anxiety of business, etc.
;
he should

get change of scene, but should be kept under observation. Excess of every
kind is to be avoided ; and hitherto drugs have been found to be of little or

no service except in ameliorating symptoms. Some, who believe that

syphilis is the chief factor in its causation, advocate iodides and mercury;
but the same line of treatment has not succeeded in the analogous case of

locomotor ataxy.

FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM.

EPILEPSY.

Epilepsy is a disease in which there are attacks of sudden loss of conscious-

ness with or without convulsions, independent, as far as our present knowledge

goes, of any demonstrable lesion of the brain, or peripheral irritation, or

blood poisoning. Although the name is commonly associated with the idea

of convulsions, and these indeed occur in the most typical and severe forms

of attack, still it is important to note that coma is almost invariably present

with the convulsions, and in many slighter attacks there is no convulsion at

all. The second part of the definition excludes those convulsions which may
arise from organic cerebral lesions, such as tumor, or in the course of Bright's

19
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disease, or from anaemia. These are often called epileptiform to indicate

their close relation to the epileptic convulsions now under consideration.

Epilepsy, then, is a functional disorder of the brain, a functional neurosis,

or spasmodic neurosis, as it has been named by some
; and its recognition,

to a certain extent, depends on the absence of any other symptom from

which the existence of structural lesions or diseases likely to cause convulsive

phenomena could be inferred.

^Etiology.
—It is slightly more frequent in females than in males, and

very much more often begins in early life (Dr. Gowers says 75 per cent.)

than in middle or advanced age, though it may be common enough in the

latter class, simply because it is in a great majority of cases incurable, yet

not fatal. Thus, beginning at an early age, it may continue throughout the

life of the individual, who eventually dies from other causes. Among the

predisposing causes, inheritance has the greatest importance ; and this shows

itself partly by the appearance of epilepsy in the children of epileptics, but

very largely by its occurrence in the offspring or other blood-relations of

those who have suffered, not from epilepsy, but from some other serious dis-

order of the nervous system, such as insanity, hypochondriasis, hysteria, and

marked neurotic weakness, or nervousness. Dipsomania in the parents may
occasionally be a contributing cause. When epilepsy is not inherited, but

acquired, alcoholic indulgence, sexual excesses, and possibly masturbation,,

may be the predisposing causes. The first two causes are not so likely to be

in operation at the period of life when epilepsy generally begins, and the

last more often leads to hysterical conditions simulating epilepsy
—

hysteroid

epilepsy. The more immediate causes of a first epileptic attack, which may
be the beginning of a life-long series, are fright, mental anxiety or excite-

ment, injuries to the head, fevers such as scarlet or enteric, and the presence

of worms in the intestines.

Epilepsy occurs in two well-marked forms, described as major and minor

attacks—epilepsia major and epilepsia minor, or, in the terms of French

writers, haut mal and petit mal. The major attack consists of the fully

developed fit, with coma and violent convulsion, which will be immediately

described. The minor attack consists of a momentary loss of consciousness,

with either no convulsion at all, or at most a little twitching or some other

slight sensory or motor disturbance
;
or rarely, motor disturbance without

unconsciousness.

Major Epilepsy.
—This occurs in several stages

—
(i) aura; (2) unconscious-

ness and tonic contraction
; (3) clonic convulsion

; (4) recovery. The
aura (or breath, from the sensation of air passing up the limb to the head,

which constitutes one form of this symptom) is any sensation or motion

experienced by the patient while he is yet conscious, mostly of very short

duration, and terminating abruptly in loss of consciousness and convulsion.

I. There is a great variety of auras, which may be felt in almost every
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part of the body—in the limbs, face, and head, in the viscera, and the

organs of the special senses. They have been classified into sensory, motor,

vasomotor, and psychical. The following may be mentioned : tingling and

numbness in the arm, leg, face, or tongue ; twitching or spasm in the same

parts ;
loss of vision, or visual hallucinations, such as flashes of light, or

colors, or definite objects; hallucinations of sound, noises, etc.
; unpleasant

odors or tastes ;
sensation of choking, nausea, vertigo, epigastric pain ;

flushes of heat, coldness, palpitation of the heart
;
an indefinite sense of fear

or anxiety ; running and jumping, or other coordinated movement. Aurje

of sensation and motion are mostly unilateral, but may be bilateral ; the arm

is more often affected than the leg, and facial aurge mostly consist of spasm.

Visual aurge are much more common than aurae of the other special senses.

Sometimes a vague sense of fear may last some time before the occurrence

of the actual fit; but, as a rule, the aura is of momentary duration. In

about half the cases it is entirely absent.

2. The fit itself commences with sudden unconsciousness
;

if standing or

walking, the patient often falls suddenly forward, or seems to be thrown

violently to the ground, sometimes with an involuntary cry, shriek, or groan—the epileptic cry. He is then found to be in a state of tonic convulsion,

the back rigid and slightly arched, the legs extended, and the head drawn

backward or rotated to one side. The face is often pale at first
; the pulse

is quick, but sometimes it cannot be felt, and this is attributed by Dr. Fagge
to compression of the artery by muscular contraction. The general tonic

contraction fixes the chest, and respiration is stopped, so that gradually the

face becomes more and more dusky, and eventually quite cyanosed. The

tonic stage lasts from three to thirty or forty seconds, and then passes into

the stage of clonic convulsions.

3. Twitchings begin in the face, the eyelids, and the side of the neck,

and quickly extend to all the muscles of the body and limbs. There is a

rapid succession of to-and-fro movements, of alternate flexion and extension

in the limbs, of opening and shutting of the eyelids and of the jaws, lateral

deviation of the eyeballs, and perhaps of the head
;

the tongue is pushed

forward, and may be caught between the teeth
;

saliva is freely secreted,

frothed in the mouth, and escapes from the lips mixed with blood from the

bitten tongue. The face becomes livid, or almost black, and the lips and

features are swollen. Urine, faeces, and, in men, semen may escape during
this stage, and the violent contraction of the muscles may even cause dislo-

cation of the shoulder. The patient is, of course, quite insensible
; the

conjunctivae do not respond to a touch, the pupils are dilated or oscillate.

4. The clonic stage lasts a few minutes, rarely more than five or six, and

then the convulsions gradually subside—they become less frequent, and

interrupted by pauses of some seconds ;
the breathing becomes easier, the

frothing at the mouth ceases, and the face gradually assumes a more normal
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color. Finally, the patient remains simply comatose, and the coma passes

into natural sleep, or consciousness is recovered rather suddenly soon after

the cessation of the convulsions.

The reflexes are mostly absent for a short time after the attack, and then

for a time the deep reflexes may be increased (Gowers). The urine may
contain a trace of albumin or of sugar ; petechise may be seen under the

skin from rupture of blood-vessels during the stage of venous congestion ;

sometimes there is a transient hemiplegia; or vomiting; or serious mental

disturbances, such as delirium, which is often of a maniacal kind.

The mechanical injuries from which the epileptic suffers will, of course,

remain after the fit, and may give valuable indications in cases where the fit

has not been seen—for instance, in nocturnal epilepsy. These are the bitten

tongue, petechice on the skin, a dislocated shoulder, and, in other cases,

various cuts, wounds, or bruises from the falling of the patient upon the

ground or against unyielding objects.

Minor Epilepsy.
—This consists, in a large number of instances, of little more

than a sudden unconsciousness : in the midst of talking, perhaps, the eyes

become fixed, the pupils dilated, the speech becomes incoherent, the patient

is obviously unconscious of what is going on around him
;
he may, if at

meals, put his fingers in his plate or his cup, or commit some other irregu-

larity that he would not do if conscious. The condition lasts a few seconds,

and then he becomes conscious, and goes on with what he was doing, or

perhaps recognizes that there has been a blank, or feels giddy, or has head-

ache, and is glad to lie down for some little time. Sometimes giddiness is

the most marked feature of the attack, and in other cases a sensation in one

or other part of the body, or a spasmodic movement, which may be quickly

followed by temporary unconsciousness, though the former will seem to the

patient the chief feature of the attack. These have a close resemblance to

the aurse of the major attacks, and Dr. Gowers enumerates sensations in the

epigastrium, hands, head, nose, eyeball, and cardiac region, olfactory and

visual sensations, jerks in the limbs, head, or trunk, sudden tremor, sudden

screaming, sudden dyspnoea, mental conditions, such as a sudden state of

fear, etc.

Post-epileptic Conditions.—The petit mal, even more than the major

attacks, is liable to be followed by certain post-epileptic conditions. One

of these consists of various automatic actions, of which the patient is then

and afterward entirely unconscious. He may thus commit acts of violence,

rushing about and striking all that he comes near, or a woman may kill her

child, or one may appropriate things that do not belong to him. Trousseau

records the case of the judge who relieved his bladder in the corner of the

room, without any consciousness of the act. These cases have great medico-

legal importance, since the occurrence of epileptic fits may be entirely

unknown, and the criminal acts may be attributed to willful and conscious
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violence. Sometimes these attacks are distinctly maniacal in their character

(epileptic mania), and the automatic actions are accompanied wiih much

mental disturbance, such as terror, violent passion, and hallucinations. In

girls, boys, and young women the minor attack may pass into a hysteroid

condition {see Hysteria). These phenomena have been regarded by some

writers as replacing the fit in many cases, but Dr. Gowers is inclined to

regard them as post-epileptic.

Though we can generally distinguish between the major and minor attacks,

there are attacks which present intermediate characters. The two forms are

often only different phases of the disease in the same person ;
thus it is not

uncommon for children to suffer first from minor epilepsy, and as they get

older to develop the major attacks. They may both occur in the same

patient alternately, or more or less irregularly.

Course of the Disease.—The frequency of epileptic attacks varies

considerably in different cases, and at different periods in the same case.

Thus there is generally an interval of one or more months between the first

and second attacks, but with the progress of the disease the intervals often

become shorter, and the fits may be as frequent as two or three in a week,

or even several in a day. In some cases two or three fits occur in quick suc-

cession, or at short intervals, and the patient is then spared for a long time.

A severe fit is much more likely to be followed by a long interval than a

slight one. Probably alcoholic indulgence, injudicious feeding, mental or

physical over-exertion may increase the frequency of the fits. In some

female epileptics the attacks come on with each menstrual period. As will

be shown, the frequency of the attacks can be very greatly diminished by
the use of certain drugs. In rare instances the patient has a series of fits,

extending over some hours, or one or two days, and never recovers conscious-

ness in the intervals between them. This is called the status epilepticus.

The heart beats violently and rapidly, the respirations are quick, twitchings

occur in the intervals of the convulsions, the temperature often rises to 105°
or 107°, and the patient may die collapsed, or may become delirious. The
condition is often fatal.

Health between the Attacks.—This depends a good deal upon the

frequency of the fits. Where these are not numerous, the individual may
enjoy excellent health. Many epileptics are strong, hearty, and vigorous,

never ailing at all except when the subject of the periodical attacks. When,
however, the fits are very frequent, or the disease has lasted a long time, the

mind generally suffers, the patient becomes dull and irritable, the memory
is deficient, and intellectual processes are slower ; and in some cases actual

imbecility is the result. In children, sometimes, even after a few fits, per-

manent imbelicity or mania may be developed.
Death from epilepsy is by no means common, and, except in the case

of the rare status epilepticus above described, it is mostly the result of some
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injury to which the patient is exposed during the fit. Thus during a fit he

may be thrown from a height, or fall into water and be drowned, or be

choked by food, or he may be smothered in bed by his face being buried in

the pillow, or he may die later from injuries received by a fall into the fire

or from a carriage or bicycle.

Post-mortem Changes.—The only anatomical conditions that have at

all frequently been found in fatal cases are thickening of the bones of the

skull or of the cerebral meninges in old cases, and congestion of the viscera

in those that have died in the actual fit. In some cases nothing abnormal

can be recognized.

Pathology.—Two questions have to be answered. What is the nature

of the lesion, and what is its seat? To take the latter first, a number of

considerations render it probable that the seat of the disturbance which

brings about the epileptic fit is in the cortex of the brain. These are—firstly,

the association of coma with the convulsions ; secondly, the existence of

cases of marked epilepsy, in which the symptoms are mainly psychical, such

as epileptic mania and delirium
; thirdly, the fact that definite lesions of the

cortex, such as tumor or gumma, produce convulsions identical in character

with those of epilepsy ; fourthly, the generally uniform spread of the convul-

sions from face to arm, and arm to leg, corresponding to the relative posi-

tions of the motor areas for those parts on the surface of the brain—a result

which may be observed not only in the idiopathic epilepsy of man, but in

the epileptic convulsions produced by experimental irritation of the brain in

animals; fifthly, the fact that some cases of epilepsy begin with definite

lesions of the cerebral cortex, e. g., as the result of blows; sixthly, the cases

occasionally recorded in which epileptic fits have ceased after the develop-

ment of disease in the internal capsule. A'an der Kolk advanced arguments
to show that the initial disturbance was in the medulla oblongata ;

and Dr.

Fagge believed that the seat of epilepsy was in the basal ganglia, and that

the experiments above alluded to are more easily explained on the view that

the cortical irritation spreads to the lower ganglia, and there starts the

epileptic phenomena. As against this, it has been shown that if one of the

centres in the cortex is destroyed, the convulsions of the corresponding

muscles at once cease.

The nature of the initial change is altogether doubtful. The view of

some authors, that it is due to a sudden vasomotor spasm constricting

the vessels, is supported by the fact that, experimentally, convulsions can

be caused by producing aucemia, and by the occurrence of convulsions

in anaemia from loss of blood in man
;
but these do not suffice to prove

it. One cannot say much more, at present, than that it is an unstable

condition of the nerve-tissue, permitting occasional discharges. Dr. Fagge

called it a nerve-storm, and classed it with migraine as one of the pa-

roxysmal neuroses. Dr. Gowers thinks it is more likely to be the result
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of diminished resistance on the part of the gray matter than of increased

production of energy.

Diagnosis.—Epilepsy is with no great difificulty recognized when actually

seen, but one is often called upon to prescribe for fits which only occur at

times when the physician cannot witness them
;
and it is not always easy to

come to a right conclusion from the descriptions of friends. The major
attacks have to be distinguished from attacks of hysteria, and from simulated

fits : minor epilepsy, from attacks of syncope. In hysterical attacks the

movements are more purposive, and more automatic—that is to say, that

they are not mere alternating contractions and relaxations of antagonistic

muscles, but more combined mov^ements, apparently made with a purpose or

object. Thus, the patient may dash her head repeatedly against the floor or

the bed
; and, if efforts are made to restrain her, she will struggle to throw

off those who are holding her, or will bite and clutch at those near her. The

facial muscles may twitch, and some saliva may come from the mouth, but

it is not tinged with blood, and the tongue is not bitten. The face is

generally red or pale, sometimes a little blue about the lips, but never

presents the intense cyanosis of epilepsy. The eyelids often quiver and

resist attempts to open them. The fit of hysteria is of long duration, lasting

from twenty to thirty minutes or longer, whereas that of epilepsy is over in

a {q.\\ minutes. The mere fact of unconsciousness is not conclusive, as the

events of a hysterical fit are not in the least recalled by the patient. But, in

hysteria, there is an automatic response to sensory and auditory impulses,

while in epilepsy the patient is, for the time, absolutely senseless.

The ?nalingerer, who attempts to excite sympathy as a sufferer from epi-

lepsy, can, with a little care, generally be detected. He is careful to fall so

as not to hurt himself, whereas the epileptic is thrown down suddenly, and if

in the street will probably strike his head or face, or will fall in the road,

not making any effort to save himself. The malingerer is red in the face,

rather than pale or livid
;

his skin perspires from the exertion, his pupils are

not dilated, and are sensible to light. The fact that he has not lost con-

sciousness may be tested in various ways : by touching the conjunctiva, when

the eyelids will close, though he will probably resist attempts to raise the

upper eyelid ; by applying snufif to the nostrils
; by producing some very

painful impression, as by forcing one's thumb nail under that of the malin-

gerer.

Minor epilepsy, or petit mal, is distinguished from cardiac syncope, or

simple fainting, by its occurrence under circumstances not conducive to

fainting, by its suddenness, and by its rapid recovery, followed by mental

confusion, rather than physical prostration. The occurrence of spasm or of

any warning sensation other than the feeling of faintness is in favor of epi-

lepsy. Syncope comes on more slowly, and is recognized as a gradually

increasing faintness by the patient. Still, this may happen as a warning
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sensation o{ petit mal. To distinguish other forms of giddiness from the

vertiginous form of minor epilepsy, one must remember that ordinary ver-

tigo is not accompanied by loss of consciousness, and that in the aural form,

or Meniere's disease, there are persistent deafness and tinnitus.

When it has become certain that, in any case, the convulsions are really

epileptiform in character, it has yet to be determined that they are not due

to tumor of the brain, peripheral irritation, or the uraemia of Bright's disease,

before we can pronounce the disease to be epilepsy. In a great number of

cases of idiopathic epilepsy, the long history of recurring convulsions with

no associated symptoms will serve to distinguish it, whereas in local disease

of the brain there will probably be other indications, such as headache, vom-

iting, optic neuritis, or local paralyses. In Brighf s disease the convulsions

are epileptiform, but the patients, as a rule, show good evidence of their state

of health, in albuminuria, high tension of pulse, hypertrophy of heart, pre-

ceding urjemia or oedema
;
the fits are often ushered in by drowsiness and

muscular twitchings, are of much longer duration, and recur frequently in

the same day with intervals of drowsiness or semi-coma. Any source of

peripheral irritation should be inquired into, such as a decayed tooth, intes-

tinal worms, and in children dentition, constipation of the bowels, pins in

the clothes, etc.

It remains to be mentioned that nocturnal attacks of epilepsy may be for

a long time unrecognized, if they are not actually witnessed by any one.

They may be suspected if a boy or girl, not suffering from nocturnal enuresis,

and beyond the age at which that is usual, unexpectedly wets the bed ; or if

there are petechiae on the face or body, or a sore tongue which the patient

cannot account for, or headache.

Prognosis.—Epilepsy rarely recovers without treatment, and the hope,

so often entertained by the patient's friends, that attacks beginning in youth
will cease with the development of puberty, or with the appearance of the

menses, is nearly certain to be disappointed. They can, however, be very

markedly controlled by treatment, and are generally the more amenable the

later in life they have begun. Dr. Gowers states that the prognosis is better

if the fits occur only during waking, or only during sleeping hours, and not

under both circumstances ;
if there is no considerable mental change ;

if

the attacks are only of the major kind, and not both major and minor
; and

that it is better if there is an aura than if there is none.

The effect of the fits upon the mental condition of the patient is, as a rule,

directly in proportion to the duration of the illness and the frequency of the

attacks.

In themselves the attacks are not dangerous, except from accidents to

which they may lead, such as falling into water, or into the fire, or from

heights, and especially from being smothered in bed during a nocturnal

attack. The status epilepticus is often fatal, but is a rare condition.
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Treatment.—The object of treatment is to reduce the frequency, or

prevent the recurrence of the fits. The management of a patient during a

fit has also to be considered.

In the Interval.—Something may be done in many cases by careful atten-

tion to diet, and other hygienic matters. Food should be light and digesti-

ble, large meals should be avoided, and especially heavy suppers just before

going to bed. Stimulants should only be taken in moderation. Regular
but not exhausting exercise, and an occupation that does not involve

danger to life, if a fit occurs, should, if possible, be obtained. Children with

epilepsy should be educated suitably to their position in life, but need not

be forced into competition.

Of medicines, the most useful are the bromides of potassium, sodium, and

ammonium, which have a very powerful influence upon the course of the

fits in the majority of cases. The potassium salt is the one most generally

employed, and should be given in doses of from 10 to 30 grains thrfee times

a day. For milder cases and young subjects the lesser dose may suffice.

Severe cases will require the larger dose, or even more. A combination of

the salts is preferred by some, such as the bromides of potassium and sodium,

or of sodium and ammonium, or of all three. Lithium bromide has also

been used. The dose of the combined salts may be the same as that of

either given separately. Whichever salt is used, it must be continued for

several months, or years. Its effect is generally to diminish the frequency
or severity of the fits, so that they occur at intervals of months, instead of

every week ; if the bromide is left off, the fits again become more frequent,

and consequently the patient is glad to continue the use of the drug as a

part of the daily routine. Even if the fits cease entirely for several months

or a year, the bromide should be continued for two years after the last fit,

and then in gradually diminishing doses for another year.

Large doses of the drug are best taken in plenty of water, and the erup-

tion of acne which sometimes occurs from its use may be prevented by

adding three or four minims of liquor arsenicalis. Very large doses of

bromide are also inconvenient in another way, making the patients dull and

lethargic, with muscular weakness and cold extremities. This condition is

known as bromism, and is liable to be induced by doses larger than half a

drachm three times a day. If it occurs the drug must be diminished in

quantity, or stopped altogether for a time.

Several other drugs have been used for epilepsy ; none is so good as the

bromides, but they may be used in combination with them, or to replace

them from time to time, for instance, when bromism has been induced. They
are belladonna, zinc sulphate, oxide, or lactate (up to 10 or 15 grains three

times a da}'), iron, borax (15 to 30 grains), digitalis, and cannabis indica.

Various combinations may be tried, and Gowers speaks well of a mixture of

belladonna, lactate of zinc, and bromide of potassium.
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During the Attack.—In cases where there is a definite aura the attack can

sometimes be arrested. If the aura consists of a sensation in the hand,

which gradually proceeds up the arm, the fit may possibly be checked by

vigorously rubbing the part, or by tightly constricting the arm above the

seat of the sensation, thus preventing, as it were, its progress to the centres.

Where this is successful the patient may wear a cord looped round the upper

arm, with one end conducted down his sleeve to the wrist, so that by pulling

upon this end he can at once constrict the arm. Other patients ward off fits

by lying down on feeling the aura, or by answering the indication afforded

by the aura, as in the case of a patient of Strjimpell's, Avhose fits were

preceded by a sensation of tenesmus, and might be sometimes checked by
her going to stool. Occasionally the inhalation of nitrite of amyl will

prevent the further development of an attack. When the fit has really begun
little can be done in the way of treatment

;
but the patient can be protected

from some of the results of the convulsions. As a rule he must lie where he

falls, unless this is in itself a position of danger (a pool of water, or the fire),

but he can be prevented injuring himself against surrounding objects; his

collar, necktie, cuffs, and other tight bands should be at once loosened
; and

a piece of cork, gutta percha, or fire-wood should be held between the teeth

to prevent the tongue being bitten. Dr. Fagge gives a word of caution with

regard to false teeth, which may become loosened in a fit, and be impacted
in the pharynx. They should be, therefore, always removed at night.

For the status epileptiais, the inhalation of nitrite of amyl is strongly

recommended by Sir Crichton Browne
;
other measures are chloroform and

etlier inhalations, chloral in 15 -grain doses every four hours, small morphia

injections (-jig- grain), a moderate venesection, and ice to the spine.

INFANTILE CONVULSIONS.

Convulsions occur with much greater readiness in infancy than in later

periods of life, and under somewhat different circumstances. The child's

nervous system is said to be more excitable, or more susceptible to slight

impressions ;
it is probable that the higher centres are less developed and

exert less controlling power over the lower centres. The circumstances

under which convulsions generally occur are the following: (i) The onset

of acute diseases, such as scarlatina, measles, and pneumonia; the convul-

sions here seem to take the place of the rigor of adults. (2) Local diseases

of the brain, of which acute meningitis is the most frequent ;
but tubercular

tumors, chronic hydrocephalus, and lesions following otitis may occasionally

be the cause. (3) Great exhaustion, as after prolonged diarrhoea, or diarrhoea

and vomiting; the condition was formerly termed "
hydrocephaloid," from

the resemblance which it bears, in its nervous symptoms, to meningitis or

"acute hydrocephalus." (4) Venous congestion of the brain, such as may



INFANTILE CONVULSIONS. 299

be caused by an attack of whoo'ping-cough, which sometimes terminates in

general convulsions. I once saw a child who would cry itself into convul-

sions at once if its mother left it, holding its breath, and becoming more

and more livid, until the fit broke out. Convulsions which not unfrequently

occur at the end of a pneumonia may sometimes belong to this group. (5)

Rachitis is now held to be responsible for the great majority of cases of

infantile convulsions not included in the above groups. Often the fit is

induced by some peripheral irritation, such as indigestible food, intestinal

worms, especially lumbrici
;
cutaneous irritation, such as pins in the clothing,

instanced by Trousseau; or the process of dentition. Perhaps too much has

at different times been made of teething as a cause of convulsions, since

delayed dentition is a constant result of rickets, and so would co-exist with

convulsions in a large proportion of the cases. Sometimes no exciting cause

for the fit can be discovered. (6) Some infantile convulsions must be regarded

as really epileptic, since epilepsy may begin in infancy ; especially those

must be so regarded which commence in early childhood, e. g., at two or

three years, when the influence of rickets is beginning to wane.

Of these six groups, it is especially the last two that are usually considered

as infantile convulsions proper or eclampsia infantum, the convulsions in the

other cases being more definitely symptomatic. Convulsions in children

may closely resemble the epileptic fit of adults
;

but in a large number of

instances they are less complete. They often begin with a short tonic, stage ;

the eyes are turned to one or other side, the pupils are dilated, the head is

drawn back, and the arms and legs are rigidly extended. The face may be

at first pale; but the lips soon become livid. Twitching then begins in the

lips or eyelids, and extends to the whole body, which may be thrown into

violent clonic convulsions. The fit lasts a few minutes, and is followed by

recovery ;
or there is a succession of fits, alternating with coma, during

which slight twitchings of the facial muscles or extremities may take place.

Often the convulsion is very much slighter, and consists of little more than

deviation of the eyes, or squinting, or fixation of the chest with commencing

lividity of the lips, or the convulsive closure of the glottis, known as laryn-

gismus stridulus {see Diseases of the Larynx); or the hands are extended and

rigid, with the thumbs turned into the palms, or the hands and feet are dis-

posed in the manner characteristic of tetany (see p. 319). Convulsion may
be followed by temporary hemiplegia in children as in adults. Strabismus

is another occasional result. Finally, convulsions in children are not infre-

quently fatal.

Diagnosis.—The recognition of infantile convulsions is not itself difficult.

It is necessary, however, to determine upon what they depend. If it is a

first fit, the possibility that it is the onset of an exanthem must be remem-

bered
;

the temperature should be taken, and the child carefully watched

for a time afterward. Fits due to brain disease are more likely to be uni-
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lateral, and may be accompanied with other symptoms, such as headache,

vomiting, retracted abdomen, or optic neuritis. In other cases the indica-

tions of rickets must be sought for in the beaded ribs, the enlarged epiphyses,

open fontanelle, and delayed dentition ;
and careful inquiry should be made

after some source of irritation, such as unsuitable food, and others above-

mentioned.

Treatment.—This again consists of the treatment of the fits, and the

means to be taken to prevent recurrence.

When a fit occurs it is usual to place the child at once in a warm bath. If

the bowels have not been recently opened, or if there be reason to suppose

the ingesta are causing irritation, a grain or two of calomel may be placed

on the tongue. If the fits are very violent and continuous, chloroform may
be cautiously administered. It will promptly check the convulsions ;

but

they will probably return soon after it is withdrawn, when it may be again

given for a few minutes. When the child recovers sufficiently, 5 grains of

bromide of potassium may be given ;
or if the fits are continuous, it may

be given in somewhat larger doses (7 or 10 grains) by the rectum. Chloral

may be combined with it to the extent of 3 to 5 grains.

To prevent the recurrence of the fits, one must deal with the predisposing

condition, and with the special susceptibility to convulsion. Not much can

be said here on the prevention of the fits due to the exanthemata, to menin-

gitis, brain disease, or whooping-cough. These several diseases must be

treated as advised elsewhere, and except in this way the fits accompanying
them are very little amenable to treatment. The frequency of convulsions

in rachitic children can be much influenced by treatment suitable to rachitis,

such as regulation of the food, administration of cod-liver oil, and general

hygienic improvement, together with the use of potassium bromide in doses

of 2 or 3 grains three times daily. Similarly, the cases that are more allied

to epilepsy should be treated by the regular use of the bromides.

MIGRAINE.

This complaint consists of recurring attacks of headache, preceded by
certain abnormal sensations, and often associated with nausea and sickness.

It is also known as sick headache, and megrim, the English equivalent of

migraine.

.Etiology.—It is undoubtedly hereditary, and, like epilepsy, it may have

hereditary connections with other neuroses
;

or it may occur in those who

inherit gout. Though it may begin in early childhood, it commonly first

appears about the age of puberty, and lasts through the greater part of life;

it rarely commences at an advanced age. It is, perhaps, more frequent in

women than in men. The attacks are more likely to occur in those whose

occupations are sedentary, or whose work is chiefly mental
;
and it is predis-
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posed to by various improper hygienic conditions. The immediate cause of

an attack is often some disturbance of digestion by a large meal, or indigesti-

ble food, or by constipation, or it is some exceptional mental or bodily fatigue,

or worry or anxiety. Overstrain of the eyes, as in long reading, or in sight-

seeing (theatres, picture-galleries), is a not uncommon cause, and especially

if there is any uncorrected error of refraction
;
thus hypermetropia, astigma-

tism, and muscular asthenopia, which are frequently the cause of frontal

headaches, occasionally lead to definite attacks of the special kind of head-

ache known as migraine.

Symptoms.—A complete attack consists of the sensory phenomena and

the succeeding headache; but sometimes the attack consists only of head-

ache, and at others the sensations are experienced alone without being
followed by pain in the head. The most characteristic commencement of

migraine is by a visual sensation consisting of half-blindness or hemiatiopia.

Iq a great number of cases it takes place as follows : the patient jnay be

apparently in perfect health when he notices that he is unable to see what is

directly in the centre of the field of vision, but has to shift his head a little

for the purpose j
or he sees at once that the centre is occupied by a bright

spot. In a i^"^ minutes the area of blindness enlarges, and if he turns toward

a dark part of the room, or to a clear surface, like the ceiling, he will see a

small circle of brightly sparkling colors, having a zigzag or vandyked pattern.

From minute to minute the circle grows larger and larger to one or other

side and away from the centre, opening out so as to form a horseshoe, which

obscures the field of vision as it spreads outward, while vision returns in the

centre, and progressively improves. The outer margin of the horseshoe

consists of the zigzag line of colors
;
within this is the blind area, full of

movement as of a boiling fluid ;
within this again, the recovered area of

vision. Generally, in half an hour from the beginning the horseshoe has

reached the periphery of the field
; every object is now visible, though, per-

haps, with a sensation of oscillation or quivering. By closing each eye

alternately it will be seen that the sensation is not due to an affection of

either of them, but to a disturbance of the brain which must be situate

behind the optic chiasma on the side opposite to the blind part of the

field. This curious spectrum has been described as teichopsia, or fortifica-

tion-figures. The visual phenomenon is not always so definite as this;
—it

may consist only of flashes of light or half-blindness without spectra.

Much more rarely other sensory disturbances occur, and they generally
follow the hemianopia in the course of half an hour or an hour, or they may
occur without it. They consist of tingling sensations in the limbs, face,

tongue, or other parts; they may begin in one finger, spread then to another,

and so to the hand or up the arm, and to the face or throat, the part first

attacked recovering as the others are invaded, These sensations are mostly
unilateral

; they may be followed by transient weakness. Aphasia is another
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disturbance that may occur in the course of migraine ; words are forgotten

or misplaced, the condition resembling that of one who has just had too

much wine. Aphasia is commonly associated with spectrum on the right

side of the field, and if tingling coexists that also is on the right side. Thus,
the cerebral disturbance is on the left side, as it is in cases of aphasia from

embolism or hemorrhage—at least, this is true of right-handed persons.

In some cases the only disturbance preceding the headache is of a mental

kind ;
there is depression, languor, or fear of impending evil

; and these

feelings may last from half an hour to two or three hours.

The essential feature of the illness is the headache which comes on sooner

or later after the preceding sensations, generally as these are declining ;

though I know one case where it nearly always occurs the day after the

spectrum, with a perfectly healthy interval between them. The headache

is of all degrees of intensity, so slight as not to interfere with even menta)

work, or so severe as entirely to unfit the sufferer for any action whatever.

It often lasts a whole day, and in the severer forms it increases gradually,

until when at its height nausea and vomiting occur, and a certain amount o*"

relief is afforded to the pain. After this it quickly disappears, or it subsides

more gradually, or it continues till the patient seeks his bed at night, in

which case he will probably awake the following morning cured, but with

some sense of weakness or fatigue. The pain is often unilateral, a fact indi-

cated by the name hemicrania, with which the terms migraine and megrim
are etymologically connected ; but it may begin on one side and change
over to the other, and even return again to the side first affected, or it

may affect both sides at once ; the side first affected is generally that which

is opposite to the visual spectrum. The pain may begin in the frontal, tem-

poral, parietal region, or behind the eye, often at a very limited spot ; thence

it may spread in different directions, or become general. It is often boring

in character, aggravated by movement, light, or sound, and in bad cases the

patients are only comfortable in the recumbent posture. With this the face

is pale, and drawn, the hands and feet cold, the pulse feeble, small, and

slow. Only in some cases it appears that as the headache continues these

conditions are reversed, the face flushes, and sweating occurs. German

writers, indeed, describe two varieties of migraine
—Hemicrania sympathetico-

spastica, and hemicrania sympathetico-paralytica, in the first of which the

affected side of the head is said to be pale and cold, with contracted arteries,

dilated pupil, and increased secretion of saliva, while on the affected side in

the latter there should be flushing, a hot red ear, contracted pupil, throbbing

temporal arteries, and unilateral sweating. But these forms can by no

means always be recognized.

The attacks of migraine recur at intervals of a few days to two or three

months, an interval of three or four weeks being more common. Particular

attacks may be determined by the special causes enumerated, but sometimes
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it is impossible to find out what has induced the disturbance. The duration

of the disease is often lifelong, although it sometimes becomes less frequent,

or disappears altogether, after the age of fifty. Cases have been observed in

which attacks of migraine have become less or ceased on the appearance of

other neuroses, such as epilepsy, asthma, or spasmodic croup ; and a similar

relation to gout has been also shown to exist.

Pathology.—The view that this is a gastric or "bilious" disorder is per-

petuated by the use of the term sick headache, by the vomiting of bile

which sometimes occurs, and by an attack being occasionally induced by an

injudicious meal. But the latter cases form a very small proportion of the

whole, and it is clear, from the preceding visual and other sensory phe-

nomena, that it is quite early or primarily a cerebral lesion. Several authorities

have advocated the vasomotor theory of its origin. Dr. Latham supposes

that the earlier phenomena are due to a contracted condition of the vessels,

and the headache to exhaustion and subsequent paralytic distention of the

same. The division into two classes of cases, according as the vessels of the

head and face are contracted or dilated, has been already referred to. But

neither of these views can be well maintained, and it is much more probable
that the sympathetic disturbances are secondary phenomena, the primary

change being a disturbance of the cells of the cerebral cortex, which disturb-

ance Dr. Gowers points out is one of combined inhibition and discharge.

For instance, the blindness is due to inhibition, the spectrum to discharge.

Dr. Liveing described the process as a nerve-storm
;
Dr. Fagge classes the dis-

ease, with epilepsy and Meniere's disease, as a paroxysmal neurosis. In any
case it is certain that no anatomical change is present as a cause of the disease.

Diagnosis.—The association of the headache with the various sensory

disturbances, and its recurrence at intervals, are generally sufficient to dis-

tinguish the complaint. The headache of brain disease is either continuous,

or if it remits, the intervals are shorter, and the attacks longer than those of

migraine. Where the visual spectrum is present it is generally quite charac-

teristic. Epilepsy with a visual aura may be confounded with it
;

but the

aura of epilepsy is of very short duration, while the spectrum of migraine

mostly lasts from twenty to thirty minutes. There is no loss of conscious-

ness m migrame.

Prognosis.—Under treatment much improvement may be obtained both

in the frequency, and in the severity of the attacks; though the disease

commonly continues for years. It is, however, not dangerous to life, and

there is no evidence that sufferers from migraine are more liable than others

to hemorrhage, thrombosis, and other diseases of the brain.

Treatment.—In the Interval.—The patient should be placed under the

most favorable hygienic conditions, including a carefully regulated diet, the

avoidance of constipation, exercise without exhaustion, pure and bracing air,

exemption from excessive brain study or mental worry. To these may be
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generally added the use of tonic remedies, such as iron, quinine, strychnia,

arsenic, and cod-liver oil. Ocular defects, if any, should be remedied by
suitable spectacles. Dr. Seguin, of New York, strongly advocated the use

of cannabis indica to prevent the recurrence of attacks; it is best given twice

a day in pills containing ys or }4 grain of the extract, and these should be

combined, like any other treatment employed with this object, for at least

six months, and, if necessary, for longer. Bromide of potassium is uncer-

tain in its action
;

it is most successful, according to Dr. Gowers, in cases

in which the face flushes, or is unchanged in color. For cases in which

pallor occurs he recommends nitro-glycerine to be taken two or three times

daily after food, in doses of ^^ to yto °^^ minim
;

he suggests that by fre-

quently flushing the brain with blood the nutrition of the parts concerned

may be improved.

During the Attack.—Drugs have very little influence on the attacks when

they are already developed. If the headache is severe the patient should lie

down in a darkened and quiet room, with a cold water compress to the head,

and hot water bottles to the feet if there is a tendency to collapse. He may
take soda water, or suck ice

;
there will be little desire for food, but after a

time some soup or beef-tea may be beneficial. Many people find relief in

tea, or coffee, or guarana, a substance which contains the same alkaloid in

greater proportion than either tea or coffee. It may be taken in three or

four doses of 15 to 30 grains mixed with water, at intervals of half an hour.

Antipyrin relieves many suff'erers, taken in a single dose of 10, 15, or 20 grains.

Bromide of potassium (20-30 grains), chloral hydrate (15-30 grains), or

butyl-chloral hydrate (10-15 grains) may be tried, and of these the first is

most likely to do good. Cannabis indica may also be tried in the attack in

doses of 10 minims of the tincture, or j^ grain of the extract. Nitrite of

amyl and nitro-glycerine on the one hand, and ergotin on the other, have

been given to influence the vasomotor system, and have occasionally done

some good, but they cannot be depended upon. Locally, besides cold

applications, various anodynes have been employed with varying success,

such as ether or bisulphide of carbon on cotton wool covered by a watch-

glass, extract of belladonna, diluted ointment of veratria, and menthol.

VERTIGO.

This is a disorder of the function of equilibrium of the body, by which is

produced a sense of unsteadiness or of movement of the body in one or other

direction, or a sense of movement in surrounding objects, or an actual move-

ment of the body itself.

The term is more or less synonymous with giddiness or dizziness. It is of

very different degrees. It may amount only to a slight instability or

unsteadiness. Sometimes the patient seems to fall forward, or turn round,
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when he actually does not move
;

in other cases, surrounding objects appear

to be moving round, or up and down; or, the sense of movement of the

body and of surrounding objects may occur together. Often the patient

reels and staggers, takes hold of chair, table, or railing for support, or,

failing that, may fall to the ground.

The equilibrium of the body seems to depend on various centripetal

impressions, and upon the integrity of the middle lobe of the cerebellum.

These centripetal impressions are derived from the skin, from the muscles,

especially of the lower part of the body, and from the semicircular canals of

the labyrinth of the ear. A knowledge of the position of the head and eyes

also contributes to equilibrium, and this is probably derived from active

innervation. If any one of these centripetal impressions is deficient, vertigo

may result, and one of the most common causes of vertigo is a lesion of the

labyrinth, producing what is known as labyrinthine or aural vertigo.

Experiments on animals have shown that lesions of the semicircular«canals

will produce vertigo, the direction of the movement being determined by
the canal injured,

—whether horizontal, transverse or vertical, whether right

or left, and by the nature of ihe injury,
—whether irritative or destructive.

But vertigo in man is caused not only by primary disease of the labyrinth,

such as hemorrhage or congestion, but by diseases of the middle ear, and of

the meatus, such as inflammation of the tympanum, obstruction of the

Eustachian tube, and collections of cerumen in the meatus; and even by

syringing the ear, when the membrana tympani is perforated. Probably
the effect is brought about by these morbid conditions altering the pressure

of the endolymph in the labyrinth.

It is, however, the internal ear which is affected in the great majority of

cases; the patients suffer, at the same time, from tinnitus, deafness, and

vertigo ;
and the deafness is not due to imperfect conduction through the

middle or external ear. It was in some very severe forms of aural vertigo

that Meniere called attention to the association of the symptoms, and the

presence of disease in the semicircular canals; hence, the term Meniere's

disease has been employed, and has been extended by most writers to every

form, however slight, of labyrinthine vertigo. In well-marked cases there

is constant tinnitus, with more or less deafness, of which, however, the

patient may himself be unconscious, until it is shown by special examination.

The vertigo is generally paroxysmal, occurring at intervals of some days or

weeks, excited by movements, and by coughing, sneezing, or blowing the

nose
;
or it occurs spontaneously, or even during sleep. The attack some-

times begins with a great increase of the tinnitus, which may resemble the

whistle of a locomotive, the firing of a gun, or the roar of a waterfall. The

vertigo may be of any of the kinds above mentioned ;
the patient may

appear to turn round, or be thrown forward, or he may see objects moving
round, or to one or other side, or he may himself fall forward on to one

20
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side. The movement, or the sense of movement, both of the patient and

the surrounding objects
—for these, as a rule, coincide in direction—is

generally toward the side of the affected ear. There may be a very short

interval of unconsciousness, and, in bad attacks, there is nausea, followed by

vomiting, pallor and coldness of the extremities. Sometimes there are

movements of the eyes in aural vertigo. The sense of giddiness may last

for two or three or several hours, so that the patient is totally unfit for any-

thing, and has to confine himself to the recumbent position ; and tinnitus

and deafness persist for some time also in an aggravated form.

The attacks in progressive cases may become almost continuous, so that

the patient is always suffering more or less from vertigo, and is unable to

move at all, while, from time to time, fresh paroxysms increase his sufferings.

Etiology.—Aural vertigo is rare under thirty years of age : the condi-

tions which may lead to it seem to be cold, gout, syphilis, and senile

changes ;
but it is often quite impossible to say what is the exact nature of

the senile changes. The attacks are excited not only by movement, but

also by f:itigue, exhaustion, and gastric derangements.

Pathology.—The exact pathology of aural vertigo must still be consid-

ered uncertain. Dr. Fagge adopted the view of Dr. Wilks, that it was a

paroxysmal neurosis analogous to epilepsy and migraine, that the disturbance

starts in the auditory centres, and that the phenomena are no more signifi-

cant of a lesion of the ear, than migraine with its spectrum proves a disease

of the eye. But, in the majority of cases, the persistent tinnitus or deafness

between the paroxysms contrasts with the perfectly healthy intervals of epi-

lepsy and migraine : and the view held by Dr. Gowers is to the effect that

the labyrinthine disease brings the centre for equilibration into a state of

instability, and that some irritation, not always to be recognized, determines

a sudden derangement.
Other forms of vertigo are described besides the above. It occurs as part

of epilepsy in some cases, and in migraine ; it may also result from organic

disease of the brain, such as tumor. Rarely an ocular vertigo may result

from the weakness of one of the muscles of the eyeball. Gastric vertigo,

vertigo a stomacho Iceso, is also described, but it is possible that many such

cases have really an aural origin, the attacks being only started by the gastric

disturbance.

Treatment.—Bromide of potassium is of great value in the treatment of

aural vertigo ;
it should be given in doses of 15 to 20 grains three times a

day ;
it probably acts by lessening the condition of instability of the centre.

Blisters or stimulating ointments may be applied behind the ear. Little

is known of the direct influence of drugs in diseases of the labyrinth ;

where syphilis or gout is likely to be the cause, it should be met by appro-

priate remedies. The general health requires attention, and the recurrence

of gastric disturbance should be avoided. Charcot, remembering the effect
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of large doses of quinine in producing deafness and tinnitus, gave this drug
in doses of 7 to 15 grains daily for some months, with success. Gowers has

found salicylate of sodium useful in 5-grain doses thrice daily.

SPASMODIC TORTICOLLIS.

There are two forms of disease known by the name of torticollis: fixed-

torticollis or congenital wryneck, and spasmodic torticollis. The former is not

a disease of the nervous system j
it is due to a permanent shortening of the

sterno-mastoid muscle, which is attributed in some cases to injuries during

birth, and is observed first during childhood, if not in early infancy.

Spasmodic torticollis, or spasmodic wryneck, is a functional neurosis,

characterized by tonic and clonic contractions of the muscles of the neck,

whereby the head is forced into an unnatural position.

jflEtiology.
—The disease is rarely seen before the age of thirty ;

it affects

both sexes, but females more often than men. The cause cannot always be

ascertained ;
neurotic inheritance, exposure to cold, falls and injuries, over-

strain of the shoulder, arm, or neck in particular occupations, have been

recorded as antecedents.

Symptoms.—It begins gradually, being first felt as a mere discomfort in

the neck
;
then distinct jerking movements of the affected muscles are felt,

by which the head is rotated or displaced. If, for instance, the right sterno-

mastoid is affected, the head is constantly being jerked in the direction of

the action of this muscle, the chin is thrust forward or upward to the opposite

side, and the occiput is drawn down toward the clavicle. The contractions

are sudden, irregular and frequent; for a few moments there is a remission,

during which the patient slowly and cautiously tries to bring the head

straight, when the muscle again contracts, and the face is gradually forced

round to the left. The movements are for a time checked by supporting
the head, and they cease during sleep, but immediately the patient awakes

the movements recommence, and continue with but little rest throughout
the day. The muscle most frequently affected is the sterno-mastoid, and

next to that the upper part of the trapezius and the splenius capitis ; the

scalenus, the deep rotators of the head, and platysma myoides are also some-

what concerned. The position of the head is of course determined by the

muscles which contract. The position due to the sterno-mastoid has been

mentioned
;

the trapezius draws the head backward and downward toward

its own side, with slight rotation of the face toward the opposite side
;
while

the splenius draws the head downward with slight rotation toward its own
side. Two or more of these muscles may be affected at the same time ;

most often the sterno-mastoid with the upper part of the trapezius of the same

side, or the splenius of the opposite side. An intermediate position of the

head will of course be the result. Or corresponding muscles on the two sides
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may act together, drawing the head backward during their contraction.

In such cases there is generally an associated contraction of the frontal

muscles, which normally contract when we throw back the head to look

upward. Occasionally the disease itself spreads to the muscles of the face,

or to those of the shoulder or arm
;
and this is especially so at the height of

the paroxysm. In slighter cases, or in early stages, there may be no pain,

but in severer forms there is neuralgic pain in the contracting muscles.

From their excessive action the muscles often hypertrophy ; they at least

retain their natural bulk. The electrical irritability is normal, or increased.

Pathology.—Of this little is known. The disease is at least not due to

lesion of muscle or of nerve
;
but is a disturbance of the motor centres, either

in the cortex of the brain or in the spinal axis, or perhaps in both situations

in the same case.

The Prognosis is very unfavorable
;
the spasms may subside after a kw

months, but far more often persist in a more or less severe form for the rest

of life.

Treatment.—The disease is most intractable, and numbers of drugs have

been tried with but a small amount of success. I have seen good from

bromide of potassium. Gowers speaks of benefit from asafoetida and valeri-

anate of zinc. Opiates and other sedatives (chloroform, Indian hemp,

morphia) may check the spasm while the patient is under their influence,

but it returns again in the course of some hours unless the dose is repeated.

Dr. J. Harley gave succus conii up to three and four ounces in a daily dose,

thus quieting the spasm for the time, but without any permanent effect.

Galvanism is sometimes useful. A weak constant current should be passed

continuously through the contracted muscles for five or ten minutes.

Surgery in these cases does no good. The spinal accessory has been

divided or resected, causing atrophy of its own muscles, but not preventing

the spread of the disease to others. Division of the muscle or tendon does

not prevent the contraction of the muscle, which will only become more

painful.

PARALYSIS AGITANS.

This disease consists, in its fully developed form, of a rhythmical contrac-

tion of the muscles of the limbs, associated with weakness and rigidity. It

has also been called shakingpalsy ,
and Parkinson'' s disease, after the name

of him who first described it.

.Etiology.—It is a disease of advanced life, rarely occurring before the

age of forty-five years; but, on the other hand, not often commencing after

the age of sixty-five. It occurs in men somewhat more frequently than in

women. It cannot always be traced to any definite cause; emotion, fright,

injuries, acute diseases, and exposure to cold have been the determining

factors in some cases.
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Symptoms.—It commonly begins in one hand and arm with a tremulous

movement, due to a rhythmical contraction of antagonistic muscles. The
movement is most marked in the hand

;
the lingers are generally flexed, with

the thumb resting against the forefinger, and the constant slight flexion and

extension of the fingers and thumb produces a movement like that of rolling

pills. Similar slight movements of flexion and extension occur at the wrist

and elbow joints. After the tremor has existed for some time in one arm, it

generally spreads to the leg of the same side ; and then in succession to the

arm and leg of the opposite side. The trunk may also be affected, though it

is not always easy to say how much the tremor is due to the movements in

the legs; and, finally, in some cases there may be a slight movement of the

head. Occasionally even the muscles of the jaw and tongue, but very rarely

those of the face, are affected. These movements vary in extent; in rapidity

they range between 4^ and 7 to the second. As a rule the movements
continue even during rest

; thus, if the patient sits with the arm re^sting on

the knee, both the leg and the hand and arm will continue to tremble. In

early cases, however, support may check the tremor for a time, and in

advanced cases with the rigidity to be presently described, the tremor may
only occur on movement. By voluntary eff'orts fixing the limb, the tremor

may also for a time be stopped, and it ceases during sleep.

Another feature of the disease is weakness and rigidity of the affected mus-

cles. In the majority of cases this follows the tremor
;

in others, it occurs

at the same time as, or before, the tremor. In a case that has begun with

tremor in one limb, the rigidity may appear first in another limb, and be fol-

lowed by trembling. The muscular weakness is shown by deficient power
of grasp, and fatigue on exertion. The rigidity imposes on the patient a

characteristic posture, which is most marked when he is standing. The body
is bent somewhat forward, the elbows are flexed nearly to a right angle, and
stand out a little from the side, the hands are in the position above described

;

the legs are slightly bent at the knees
;
the head is also inclined forward,

and the face wears a fixed anxious expression. The gait is very peculiar;
the patient rises from his seat slowly and with apparent difficulty, and his

first steps are hesitating ; but soon his movements become quicker and

quicker, he seems with each step to be trying to prevent a fall, and ultimately,
unless stopped, he may actually fall forward to the ground. Some patients
when gently pushed backward are unable to stop themselves, and continue to

walk backward until they meet an obstacle or fall. The terms festination

and p?-opiilsio7i have been used to describe the forward tendency, retropulsion

and reti'ogression the backward movement. Speech may be similarly slow at

first, and afterward rapid. Otherwise all movements tend to be slow on

account of the rigidity ; for instance, the patients turn with difficulty. The
muscles are not hypertrophied by their excessive action, and only in late

cases with long-continued rigidity do they present some atrophy. The
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reflexes and electrical reactions are generally normal. Some subjective sen-

sations are often experienced, such as rheumatic pains, sense of fatigue, and

especially a sense of great heat, which is often accompanied by free perspira-

tions.

The disease is chronic and progressive, yet its course may be very slow,

two or three years perhaps elapsing between the affection of one and another

limb. Probably a well-marked case never recovers
;

but it is fatal only

through bedsores or exhaustion in the extreme cases; intercurrent disease,

e. g., of the lungs, terminates others.

Pathology.—There is no visible change in the nervous system to account

for the disease ;
it can at present only be regarded as a functional disorder,

probably of the cortical motor centres.

Diagnosis.—There is but little difficulty in recognizing paralysis agitans.

Formerly, no doubt, it was confounded with disseminated sclerosis, which

occurs, however, earlier in life, and in which there are wider and more

irregular movements of the limbs, only brought on by movement, implica-

tion of the head, staccato or scanning speech, and nystagmus. Charcot

distinguished senile tremor from paralysis agitans, especially by the constant

trembling of the head; in the former, also, the movements are finer, both

arms are often involved together, and there is no tendency to rigidity; it

comes on later in life.

Treatment.—This is most unsatisfactory. Rest and the avoidance of

excitement are desirable. Various sedative drugs
—

morphia, opium, or

conium—may check the movements for awhile, but without permanent bene-

fit. Arsenic seems to have done good in some cases, and Gowers recommends

arsenic, Indian hemp, and opium together. Fagge notes the improvement
which took place in a case treated with galvanism at Guy's Hospital, but the

remedy is not generally to be depended on.

CHOREA.
Chorea is characterized by irregular involuntary movements of different

parts of the body. The popular equivalent, St. Vitus's Dance, has reference

to the occurrence in the Middle Ages of epidemics of dancing mania, when

patients were cured by a pilgrimage to the shrine of St. Vitus—Chorea Sancti

Viti. But the complaint in those epidemics partook rather of the nature of

hysteria, and though the name chorea is sometimes used to indicate some

other forms of abnormal movement (chorea major), it is, as a rule, reserved

for the disorder now to be described.

iEtiology.—It is mostly a disease of childhood
; nearly half the cases

occur between the ages of five and ten, and another third between ten and

fifteen. It is more frequent in girls than in boys, in the proportion of two

or three to one. Fright or mental shock of some kind is certainly a cause
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of the disease in many cases, though parents are often too ready to account

for the attack in this way. It may arise from injury, perhaps, also, as a result

of emotion. Occasionally a case seems to arise from a healthy child imita-

ting the actions of one who is choreic
;
but here mistakes are likely to hap-

pen, as disorders so arising are generally of a hysterical kind. In the small

proportion of cases that occur among adults, pregnancy has an important
share in the causation. Lastly, rheumatism has a close connection with

chorea. They both occur in the same subjects, either one preceding the

other : choreic movements sometimes appear in the course of acute rheuma-

tism, or rheumatic pains in the course of chorea. Both diseases give rise to

endocarditis.

Symptoms.—The child affected with well-marked chorea is in a constant

state of movement—^whether lying, sitting, or standing. The movements
affect nearly all the muscles of the body, and are jerky, irregular, and devoid

of purpose. The fingers are opened and shut, the wrist suddenly extended

or flexed, or the shoulder shrugged. The facial muscles are twitched, the

eyebrows suddenly elevated, the head or the eyes rotated to one side, and the

chin elevated or depressed. In the lower extremities the movements are

often less ; the toes are twitched, or the knee gives way on one side. In the

muscles of the trunk, one notices half rotation of the body to one or other

side, sudden retraction of the abdomen, or jerky action of the respiratory

muscles.

The irregularity is more marked on voluntary movements. If the hands

are stretched out in front, the child is quite unable to hold them steady ;
on

protruding the tongue, it is put out with a jerk, and perhaps withdrawn sud-

denly, and the muscles of the jaws act capriciously at the same time
;

in

walking the legs are thrown about, the body is jerked round, and the shoul-

ders are lifted. In the same way it may be seen that the muscles relax with

great readiness
;

after grasping an object, one or two fingers quickly yield,

and soon the hand and arm will drop. The movements are increased when
the patient is watched, or if she becomes excited

; they cease during sleep.

The vocal cords have been seen to quiver, and a low-pitched, monotonous
voice is attributed to their want of tension. Speech is irregular, and the

patient is unable to sing a long note : these rnay be due to the irregularity

of the respiratory movements.

Both nerves and muscles show increased irritability to faradic and galvanic
currents.

It has been said that all the muscles are affected
;
but it is not uncommon

for the arm and leg of one side only to be affected (Jiemichorea). The
facial and trunk muscles are always involved on both sides.

Sensation is but little disturbed : there may be some formication or tingling,

but very rarely any definite hypersesthesia, or anesthesia.

It is not always easy to say what the condition of the mind is ; often a
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child with chorea looks silly or idiotic; but this is due to the contractions of

the facial muscles, which in this case are not a true index of the mind. Apart

from this, however, the child's disposition is apt to be altered
;
she becomes

fretful, irritable, capricious, and intellectually dull.

In about half the cases a murmur over the heart's area maybe recognized.

The heart is also often irregular in action, but this is probably secondary to

the irregularity of the respiratory movements. The murmur is commonly
heard at the apex of the heart, and is systolic in time. Mostly it is limited

to this area, occasionally it is audible in the axilla and behind, and is obvi-

ously due to mitral regurgitation. Sometimes a hgemic basic murmur is

present. The origin of the apex murmur has been much discussed, but since

endocarditis has been frequently found in fatal cases, and some of the mur-

murs of chorea are undoubtedly due to a valve lesion, it is fair to suppose

that in other cases they often arise from endocarditis. Some, indeed, may
be the result of preceding rheumatism ;

but this will not account for the

majority, which appear to develop in the course of the chorea itself.

Varieties.—Sometimes the symptoms are very slight, and remain so for

some time ;
the fingers are only twitched a little, irregular movements are

scarcely noticed, but the child drops things that she attempts to carry.

A decided paralysis is sometimes present together with slight choreic

movements ;
the arm hangs by the side, and can with difficulty be raised

;

the fingers are twitched occasionally, and the grasp is extremely feeble.

Exceptionally the movements are very violent
; standing or sitting is

impossible, and the patient is confined to bed, where she throws herself about

in the wildest contortions, striking the hands and arms against the sides or

head of the bed, and rubbing the elbows, shoulders, hips, knees, and heels,

so as to produce serious abrasions of the skin. Feeding becomes difficult or

impossible, as everything placed to the mouth of the patient is jerked aside,

or spilt ;
and even if it gets into the mouth it may be rejected by the want

of coordination for deglutition. These cases sometimes progress with great

rapidity ;
the patient is exhausted by the constant movement and the want

of sufficient nutriment ; rapid emaciation takes place, the face is flushed, the

eyes sunken but bright, the lips and tongue dry, the pulse rapid, and ultimately

death may occur, being preceded often by some rise of temperature. In

some the mind is severely affected, the patient becoming delirious, or even

wildly maniacal. These violent cases are much more frequent in adults

between the ages of fifteen and twenty-five, and a large proportion are in

pregnant females.

Duration.—The duration of chorea is very variable. The majority of

cases last from six weeks to three months; not unfrequently some slight

twitching may occur for many weeks or months after the severer manifesta-

tions have subsided, and the symptoms may again after a time become aggra-

vated. The violent cases are usually of short duration
;

if death takes place

1
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it is often within two or three weeks from the first symptom, or from the

time when the movements became violent
;

if recovery ensues the movements

become quieter after a few weeks, though complete cure may be delayed

some time. Chorea is very apt to recur even after its entire subsidence
;

second and third attacks are frequent. These may be of shorter duration

than the primary attack, but are not different in other respects.

Terminations.—The vast majority of cases recover, especially in chil-

dren
;
but the disease sometimes leaves behind it a liability to sudden starts,

which in the course of months also subside. In some cases toward the end

of the attack, paralysis of the limbs occurs
;

this may be only on one side

{choreic hemiplegia) ;
but rarely all the four limbs may be affected, the child

lying quite helpless, and each limb dropping like a log on being raised from

the bed. Speechlessness, mental weakness, maniacal and melancholic con-

ditions, also occasionally occur, and are generally temporary. Epilepsy has

also been observed as a sequela of chorea.

Adult and Se?iile Chorea.—When the disease attacks individuals of middle

or advanced age, the movements are similar to those of children's chorea j

but they are mostly extensive, often prevent the individual following any

occupation, and may persist for several years. These cases seem to have no

connection with rheumatism or cardiac disease, but may arise from fright or

severe emotion.

Pathological Changes.—The nervous system presents after death no

appearances, either to the naked eye or microscopically, that can be regarded
as essential to the disease, or in any sense its cause. Such changes as have

been found vary in different cases, and are either accidental or secondary.

Among these may be noted obstructions of minute vessels in the brain,

swelling and degeneration of nerve-cells in the corpora striata and other parts,

enlargements of the perivascular spaces, and hemorrhage around minute ves-

sels. Of the other organs of the body the heart is the only one that is

generally involved
;
and in fatal cases of chorea this nearly always presents

evidence of endocarditis (75 out of 80 cases, Sturges; 17 out of 18 cases,

Fagge). Fine granulations are found along the edge of the mitral valve on

the auricular face, and sometimes on the aortic valves. These may be present

when there has been no antecedent rheumatism. Occasionally the valvular

lesion is older and more extensive.

Pathology.—The seat of the lesion and its nature have to be considered.

Many of the facts of chorea are in favor of the lesion being cerebral. They
are—its origin in emotional disturbance, the influence of the will, of emo-

tion, and of distraction of the attention upon the movements, their cessation

during sleep, their frequent limitation to one side in the limbs, while they

affect both sides of the face and trunk, and the coincident disturbance of the

mental faculties. The motor convolutions are then the most probable part

of the brain, and since no lesion can be detected we must regard it as a
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functional condition, or jieiirosis. The actual change may be, as Gowers

suggests, a lowered resistance on the part of the cells, leading to their too

ready discharge. It cannot be attributed to embolism of minute arteries in

the central ganglia or cortex, since pathological changes of this kind have

only rarely been found
;

the disease frequently precedes endocarditis, and

may certainly be caused by emotional disturbance. How the influence of

rheumatism is exerted cannot at present be stated.

Diagnosis.—This rarely presents any difficulty. Movements closely

resembling those of chorea may occur as a part of hysteria ; they are gener-

ally more rhythmical, more localized, and may recover quickly.

Prognosis.—This has already been indicated. In children it is favor-

able
;

in adults death is more frequent, and cases in elderly patients may
continue intractable for years.

Treatment.—The child should be kept quiet in bed, and everything

tending to worry or annoy should be kept from her. She should not be

subject to the ridicule of companions, nor to much study of lessons. The

diet should be plain, nutritious, and abundant. The drugs that have been

most useful are zinc and arsenic. The latter undoubtedly shortens the

attack
;

it may be given in 2- or 3-minim doses three times a day after meals,

and gradually increased to 5 or 7 minims in young children, or to 10 minims

in those who are approaching puberty. Sulphate of zinc is less certain ;
it

is given in doses of 2 grains three times a day, increased every two or three

days by additions of i grain to each dose up to 10 grains; thus increased

gradually it does not generally produce sickness. The salts of iron are also

sometimes given. Bromide of potassium and hydrobromic acid have been

used, but without much success. Antipyrin in doses of 5 to 7 grains appears

to be of use sometimes. In severe cases in children I have found, with Dr.

Goodhart, that massage is of benefit in reducing the disease to more moderate

limits. In the very violent cases treatment becomes difficult. The patient

must be protected from injury by padded boards at the side of the bed
;
the

nutrition must be maintained, and food may have to be given per rectum.

Chloral is probably the best drug to administer, but must be given with

caution
; morphia is less desirable. Quiet may be obtained for a time by

inhalations of chloroform, but the movements return as the effect passes ofiF.

Coniura and Calabar bean may also be tried. In cases of paralysis after

chorea I have seen good results from strychnia. When the movements are

slight in mild cases, or in recovering stages, gymnastic exercises or the

skipping-rope may be found useful.
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TETANUS.

This disease, of which the name is derived from recVw, I stretch, consists

of a tonic contraction of most of the muscles of the body, with paroxysms

of increased contraction from time to time.

.(Etiology.
—It occurs in quite young infants {tetanus neonatorutii), and

after that age, at all periods of life between five and forty. It is more com-

mon in hot countries, and the dark-skinned races seem especially liable to it.

Its most frequent cause is injury {traumatic tetanus). This may be of any

kind, from a mere scratch with a pin or nail to the most serious compound
fracture or lacerated wound

;
even blows and injuries which do not break

the skin occasionally cause it. In new-born infants the division of the cord

supplies the traumatic lesion ;
not unfrequently, especially in tropical cli-

mates, the disease follows upon abortion or labor at full term. The next

most important causes are cold and damp, which are held accountable for

some cases (so-called rheumatic tetanus), and which may aggravate the effects

of injury m others. Lastly, cases occur for which it is impossible to find an

adequate cause ;
these have been called idiopathic tetanus. There is evidence

of the disease having sometimes taken on an epidemic character.

Symptoms.—Within a ^o.^^ days of the occurrence of the injury in trau-

matic cases, and without any warning in idiopathic cases, the patient feels

stiffness at the back of the neck, and the same in the jaws, so that he is

unable to open his mouth wide or to masticate properly. He may continue

like this for a day or two, or may rapidly pass on to the next stage, in which

th^re is rigidity of the muscles of the trunk, and to a less extent of those

of the extremities. The back becomes rigid and is slightly arched, with the

concavity backward ;
the muscles of the trunk and abdomen become quite

hard from constant contraction
;

the movements of the chest are limited

from the same cause
;

the legs are generally somewhat rigid, but the arms

are only a little stiff about the shoulders and elbows, and the fingers may be

moved freely. By this time the jaw is generally firmly fixed by contraction

of the masseters, and the teeth cannot be separated for more than a quarter

of an inch {trismus, or lockjaw, by which last name the disease itself is

popularly known) ;
the angles of the mouth are drawn outward and the lips

are slightly separated ;
the eyebrows are drawn up by the frontal muscles,

and together by the corrugators, so that the facial expression is that of a

painful grin, known as the risus sardonicus. When this stage has been

reached, the so-called "
spasms

"
or paroxysms of increased and even violent

muscular action begin. These consist of sudden contractions involving the

whole of the muscles hitherto in tonic rigidity. The teeth are clenched

more violently, the risus becomes more marked, the head is thrown back,

and the back arched more strongly, the chest is fixed, and the respiratory

process is checked ;
a groan may escape from the patient, either elicited by
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pain or the result of expiratory spasm. The paroxysm is often of momentary
duration, scarcely to be counted in seconds, and the patient relapses into his

former condition of tonic contraction
;
or it may last several seconds, with

imminent danger to lif&, from the hindrance to respiration. It is always

intensely painful ;
it is brought on by external impulses, by touching the

patient, jerking his bed, by passing a catheter, or giving a subcutaneous in-

jection. The paroxysms occur at first at intervals of half an hour, an hour,

or more, but as the disease progresses unfavorably, they become more violent

and occur at shorter and shorter intervals. Between the spasms there is still

some pain from tonic contraction, respiration is not entirely free, and the

voice is feeble. The reflexes are increased. The pulse is small and quick,

and becomes quicker during the paroxysms. The temperature generally at

first remains normal and may continue so to the end, though it sometimes

rises a little before death
;
sometimes the temperature is constantly above

normal; in other cases an extraordinary rise to 107° or 108° takes place just

before death, and it has been observed to continue rising even after death

to 110°. The urine is often retained, so as to require the use of the catheter.

Sensation is generally unaifected, and the cerebral functions are mostly quite

normal until near the end, when delirium may occur. In a great number of

cases the disease progresses to a fatal termination in from one to twelve days ;

the paroxysms become more violent and frequent ;
and death takes place

from exhaustion or spasm of the glottis, or fixation of the respiratory muscles
;

pneumonia or bronchitis may add their influence against the patient. In a

itw cases life is prolonged to the third or fourth week. On the other hand,

recovery may take place ;
the spasms, having reached their height, gradually

become less frequent ; the constant rigidity of the muscles subsides, and the

patient is convalescent in from three to six or eight weeks.

Varieties.—Occasionally a case runs its whole course to a fatal termina-

tion without any paroxysms, in addition to the general rigidity. Very

rarely paroxysms occur without the continuous spasm. Rose describes a
'•'

hydrophobic tetanus:" this arises from injuries to the head, involving the

distribution of the fifth nerve. The peculiarities of this variety are that the

facial nerve is paralyzed, and that spasms of the throat occur resembling
those of hydrophobia. The terms aci/ie and chronic are often used in refer-

ence to tetanus
;
but there is no essential difference between the cases of

short, and those of long, duration.

Morbid Anatomy.—Many cases present after death no pathological

lesions whatever. The organs most commonly affected are the lungs, which

may be the seat of pneumonia, bronchitis, oedema, or hemorrhages. The

central nervous system, as a rule, looks perfectly normal to the naked eye.

Microscopical examination also often fails to reveal anything, but sometimes

shows minute changes which, however, do not in any way explain the clinical

conditions, and are partly, no doubt, the result of the disturbance of the
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circulation during the paroxysms. The muscles of the trunk, especially the

abdominal muscles, are sometimes ruptured, or the seat of hemorrhages. In

traumatic cases the wound may be in every possible condition—in a healthy
state of repair, or actually cicatrized, or suppurating, or sloughing. Only
in a few instances is the nerve proceeding from the wound found to be

inflamed or vascular
; more often it is perfectly normal.

Pathology.— It has long been held by some that tetanus is due to a toxic

influence on the spinal cord, and even that it is of an infectious character.

This view has again been taken up in relation to microorganisms, and inocu-

lation and cultivation experiments have been instituted both with the spinal

cord and medulla of animals dead of tetanus, and with pus from the wound
in traumatic cases. But it is too early as yet to speak dogmatically on this

point. In the meanwhile the disease must be looked upon as a neurosis

affecting the upper part of the spinal cord, the bulb, and pons : it is cer-

tainly not a myelitis, or an inflammation of the nervous centres, in the

ordinary sense of the terms.

Diagnosis.—Tetanus may have to be distinguished from strychnia-

poisoning, hydrophobia, meningitis, muscular rheumatism, and hysteria.

In strychnia-poisoning the extremities are involved to a much greater extent

than in tetanus, and the paroxysms are excited by external stimuli
; but in

the intervals the muscles are relaxed. The symptoms develop very rapidly,
but do not begin with trismus. In hydrophobia there is no continuous

rigidity ; the spasms involve the respiratory muscles, and are excited by the

attempt to drink, or the sight of fluids. Mental agitation or even maniacal

excitement is generally present. In meningitis, again, trismus is not an early

symptom ; nor is there constant rigidity ;
muscular spasms are excited by

attempts to move, and the temperature is high from the first. The presence
of cerebral symptoms would suggest meningitis. The peculiar distribution

of the spasm in tetany, to be described shortly, makes it easy to distinguish
it from tetanus. Alusciilar rheumatism may cause stiffness of the back of

the neck, which might, under certain circumstances, cause alarm ; but tris-

mus is never present. In severe forms of hysteria opisthotonos is often a

prominent feature, but it occurs as part of a series of convulsive movements,
which cannot be mistaken. Trismus may occur in hysterical patients, but

is not accompanied by rigidity of the neck muscles, and is variable in inten-

sity. Other indications of hysteria, as, for instance, a preceding convulsive

fit, may be present.

Prognosis.—Among traumatic cases, about 90 per cent, die; and of

other cases about 50 per cent. Tetanus is very fatal after pregnancy and

abortion. On the whole, recovery is less common in cases due to severe

and extensive injuries than in those due to slight injuries ;
and it is less fre-

quent when the symptoms develop rapidly after the injury, or run a rapid
course to a severe stage, than when they come on in every way slowly.
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Treatment.—The patient should be kept at rest, and is best placed in a

darkened and perfectly quiet room, so as to avoid all impressions of sight

and sound. Nourishment should be given freely, in fluid form ; but the

closure of the jaws may necessitate its being given by a nasal tube, or by the

rectum. If there is already a deficiency in the teeth, a tube may be passed

into the mouth ;
but the extraction of a tooth for this purpose is of doubtful

expediency. It has been suggested that once or twice daily chloroform may
be administered, so as to relax the jaws, and enable food to be given. In

traumatic cases, the treatment of the wound has to be considered. If there

is any obvious irritation, this should, if possible, be removed, or reduced by

local applications; and especially if spasms began in the injured limb, or

pressure on the wound brings on spasm, it may be justifiable to divide or

stretch the nerve connected with the part. But it must be remembered that

any operation whatever provides a fresh source of irritation which may be as

serious as the first. Many drugs belonging to the classes of anodynes and

spinal sedatives have been employed in the treatment of tetanus. They are

practically powerless against the most acute and severe forms ;
in less violent

cases some of them are of benefit by relieving pain or diminishing spasm ;

but this last effect will only be gained by the employment of full doses,

which, in the case of some drugs, must be carefully watched to prevent the

production of other toxic eff'ects. Chloral, bromide of potassium, and Cala-

bar bean seem to have been most successful. Chloral may be given in doses

of 30 or 40 grains every four or six hours, and even drachm doses have been

given without harm
;
and bromide of potassium may be given in drachm

doses frequently; or these two drugs may be combined. The extract of

Calabar bean may be given in i -grain doses every two or three hours; or the

sulphate of eserine may be injected subcutaneously in doses of
|-

to ^ grain

every three hours, until its toxic effect is shown in fibrillary twitching of the

muscles, and diarrhoea. Morphia injections or opium may also be given

once or twice daily to relieve sleep ;
but the continuous use of opium is not

so successful as that of the above-mentioned drugs. Belladonna and atro-

pine, aconite, cannabis indica, nitrite of amyl, and curare, have also been

employed, but with even less encouraging results. In most cases it will be

found expedient to give some stimulant with the food.

TETANY.

In this complaint there are peculiar contractions of the muscles of the

hands and feet occurring in paroxysms.

/Etiology.
—It occurs at all ages, but is especially frequent in infants and

in young adults. In children, males are more often attacked than females;

in older people the reverse holds good. In children, rickets and diarrhoea

are predisposing causes
;

in adults exposure to cold, recovery from febrile
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diseases, and in females pregnancy or lactation. It has occurred after the

operative removal of the thyroid body ; and similar paroxysms have been

seen as the result of ergotism.

Symptoms.—There may be some preceding discomfort or malaise, or

stiffness in the arms, or tingling for some hours or days. Sometimes the

paroxysm comes on suddenly without warning. The hands are then bent

on the wrist, the fingers are flexed at the metacarpo-phalangeal joints, extended

at the phalangeal joints, and pressed closely together with the thumbs bent

into the palms of the hands ; so that the hand assumes a conical shape. The

elbows are slightly flexed, and the arms adducted to the sides. In the lower

extremities, the foot is extended on the leg, the tarsus arched, and the toes

flexed and crowded together. These are the characteristic contractions,

and in most cases these alone occur. In very severe cases spasm affects the

muscles of the abdomen, and those of the back, causing slight opisthotonos ;

those of the chest, face, and tongue, and those of the eyes, causing strabis-

mus. There may be some cramp-like pain in the parts affected; the backs

of the hands may be tumid, and the veins swollen. There may be sweating,

flushing, and slight rise of temperature. The spasm ceases in from five to

fifteen minutes, or it may last one, two, or more hours
; it gradually subsides,

and recurs again after an interval of some hours or days.

In the intervals the nerves and muscles show an increased susceptibility to

mechanical irritation. Percussion of the nerves causes contractions in the

corresponding muscles, and stroking the face from above downward causes

contraction of the muscles one after the other. Trousseau first showed that

in the intervals a fresh paroxysm could be brought on in a few minutes by

firmly grasping the arms, or by pressure on the nerves and arteries. The

nerves also are unduly susceptible to both faradism and galvanism. Very
weak galvanic currents applied to them cause contraction of the muscles.

ACC is most readily obtained, and both anodal and kathodal contractions

are of long duration. But though an interval between the paroxysms is

here spoken of, it does not always occur. In infants a continuous spasm is

more common, and in adults the spasm may not entirely relax
; so that this

form is called remittenty while the form with complete intervals is called inter-

mitteni.

The disease lasts from a few days to a few weeks, and recovery is the rule.

But death may occur from exhaustion when the paroxysms are severe
;
or

from pneumonia as a result of interference with respiration ; or in infants

from the diarrhoea which caused the disease. Occasionally, some weakness

of the legs remains for a short time after recovery ;
muscular atrophy occurred

in one case.

Pathology.—Post-mortem examination does not reveal the cause of the

disease ;
and beyond the probability that it is due to a disturbance of the

nerve-cells of the spinal cord or medulla, little can be said as to its pathology.
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Diagnosis.—Its difference from tetanus has been referred to. Hysterical

contractions may take on the fornfi of tetany; they are generally unilateral,

and are associated with other hysterical conditions.

Treatment.—Bromide of potassium should be given in full doses, and

the predisposing condition of the patient should be as far as possible removed.

Thus, in children, diarrhoea should be treated, and rickets met by cod-liver

oil, iron, suitable diet, etc. Women should give up nursing their children,

and should take iron and other tonics. Other drugs, namely, chloral, Indian

hemp, Calabar bean, and morphia, have also been given with more or less

success. Chloroform inhalation stops the spasm for awhile. Electricity

may also be tried in the form of galvanism with the anode on the nerves.

HYSTERIA.

By hysteria is meant a disorder of the nervous system, which leads to

various functional disturbances, sensory, motor, or visceral, of varying dura-

tion, and almost certainly curable. The disturbances may be numbness or

pain, paralysis, spasm, or general convulsions, flushes, palpitation, retention

of the urine, and numerous other allied conditions. They occur from time

to time in the same individual, and are generally spoken of as manifestations

of hysteria, or hysterical symptoms or attacks; while the name hysteria is

rather reserved for the general condition of the nervous system which is the

cause of these disturbances, or forms the tendency to their occurrence. A
person who has once had an attack, or a symptom of the kind called hys-

terical, is believed to have a tendency to further attacks, and practically to

be one affected with hysteria. The disorder is, in great part, one of the

higher functions of the brain, viz., the mental faculties, and has been

variously regarded as due to a predominance of the emotional faculty, or a

subordination of the will to ideas or emotions rather than to the intellect or

judgment. But such conceptions do not cover the w^hole of the manifesta-

tions of hysteria, especially the visceral or vasomotor disturbances. In so far

as the will seems to be concerned in any particular symptom, it is important

to understand clearly that hysteria is not shamming or malingeritjg, though it

may resemble it closely, and though in any given patient there may be a

gradual transition from the condition of a genuine hysteric to that of a willful

deceiver. The patient with hysterical paralysis, or spasm, is not willfully

representing herself as unable to move the leg when she really can
;
she is

at the time totally unable to supply the voluntary power necessary to move

the limb, and if a sudden recovery should take place from excitement, the

action of a galvanic battery, the threat of some disagreeable proceeding, or,

what is more common, if she should slowly recover, from the steady moral

pressure of encouragement and the absence of unnecessary sympathy, this is

because the will is suddenly or gradually stirred up to exertion by fresh
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impressions or motives upon the judgment or emotions. It is, indeed, not

so much the will to do wrong as the absence of will to do right. Sensory-

manifestations can be referred to a perversion of the will only by assuming
that the patient wills to falsely represent herself as feeling pain or as having
lost common sensation ; and some of the visceral disturbances are of such a

nature as apparently to be entirely beyond voluntary control.

It is necessary to point out that the name hysteria {uffripa, the womb)
was given with the idea that a disorder of this organ was the essence of the

disease ; indeed, it was even believed that the womb moved about from part

to part of the body, and caused the various symptoms that will presently be

described. But it is now known that although sexual relations may have

much to do with many cases of hysteria, this is not invariably the case, even

in female adults ;
while the disorder occurs frequently in quite young girls,

in boys, and occasionally in men. It is likely, however, that the name will

be long retained, as it sufficiently indicates a disorder which is protean in

its variety, the exact pathology of which still remains more or less of a puzzle,

and the limits of which are not with accuracy defined.

.Etiology.—Hysteria affects chiefly females between the ages of fifteen

and fifty ;
but it occurs in older females, and not unfrequently in quite

young girls. Adult males rarely, but boys more often, become subjects of

the disease. Heredity has an important influence ; hysteria is likely to

appear in the offspring of hysterical parents, as well as in the children of the

insane, of habitual drunkards, and of the sufferers from other neuroses. The

hysterical tendency is further fostered by bad moral training in the child,

such as allows it to yield to every emotional impulse, makes it expectant of

undue sympathy in all its slight complaints, and does not teach it to be

independent in battling with the troubles of everyday life.

Hysterical attacks are brought on by mental and physical disturbances of

all kinds. The most frequent are emotional : domestic or business anxieties,

grief for the loss of friends or relatives, serious quarrels or a mere difference

of opinion, arrival at a rough part in the course of true love, are often the

occasions of hysterical outbursts. Among physical causes we may have

direct injury ; thus, a blow on the stomach may cause gastralgia and flatu-

lence, or an injury to the arm may be followed by hysterical paralysis or

spasm. General illnesses, by their weakening effect, may cause various

hysterical symptoms ;
or local lesions may lead to hysterical manifestations

of the part primarily diseased. Thus a faucial or laryngeal catarrh may be

followed by hysterical aphonia or an actual synovitis by hysterical pain in

the joint. Among the local causes of hysteria may be mentioned diseases

of the uterus—especially flexions of various kinds—and disease of the ovaries,

viz., ovaritis. The former may be influential by acting through the emotions,

perhaps to a greater degree than other local lesions, but the cure of the mal-

position by no means always cures the hysteria. As to the ovaries, it has

21
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been observed that in many cases of hysteria there is tenderness on deep

pressure in the ihac region, and this has been ascribed to a tender ovary,

but not always, it would seem, with sufificient grounds. Firm pressure at the

same spot will also sometimes put a stop to a violent hysterical attack.

The symptoms of hysteria may be described as mental, sensory, motor,

vasomotor, and visceral.

Mental Condition of Hysteria.—As already stated the subjects of

hysteria generally show a deficiency of will with an excessive development
of the emotional faculties. They give way readily to grief or joy, and seem

to have little power of controlling the flow of tears or the outburst of

laughter. They are self-conscious, and show a constant desire for the sym-

pathy of those around them. Thence arises a willingness to continue ill for

the sympathy it excites, and in extreme cases the artificial production of

symptoms and lesions by which their friends, and even doctors, are led to

believe them to be seriously ill. For instance, a girl will produce an artificial

eruption on the skin by nitric acid, or cantharides powder, or the ends of

matches; or will make a tumor in the face by accumulating substances

between the gum and the cheek; or will show some foreign body that she

States has formed in the rectum or vagina. Such performances one can

scarcely doubt are intentional, but they are connected by every gradation

with the decidedly involuntary simulation of disease, and occur, as a rule, in

those who, for other reasons, may properly be regarded as hysterical.

Sensory Symptoms.—Of these may be noticed increased acuteness of

the senses, amounting to intolerance of light or sound, or extreme hyper-

aesthesia. The patient will insist on the blinds being drawn, and complain of

the least noise, or the slightest touch or shock. Tenderness is often noted

at different parts of the body, especially the spine, the ovaries (as already

mentioned), the left hypochondrium, the infra-mammary region, or the top

of the head. Sometimes pressure in one or other of these regions causes pain

radiating from the spot, followed by globus {see p. 324), and even by a com-

plete convulsive fit. Such spots have been called hysterogenic. Numbness

and tingling, or other dyseesthesiae, are occasionally felt. Sometimes sensation

is lost in one or other limb, or in one-half of the body, constituting hysterical

hemiatKzsthesia. The loss of sensation is then strictly limited to one-half of

th^ body, ceasing sharply at the middle line, and involving the mucous

membranes as well as the skin; the patient is insensitive to pain, so that

pins maybe thrust deeply into the skin without her knowledge. Hemianses-

thesia is accompanied by defects of the special senses of sight, hearing,

smelling, and taste on the same side of the body. The affection of sight is

a crossed amblyopia ;
it involves the sharpness as well as the field of vision,

and the fields of the several colors {see p. 167).

Motor Symptoms.—Paralysis.
—

Hysterical aphonia is not uncommon :

it results from paralysis of the adductors of the vocal cords {see Paralysis of

J
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the Laryngeal Muscles). It is important to note that adductor paralysis,

without abductor paralysis, is always a functional disorder ; on the other

hand, abductor paralysis, existing alone, is mostly due to organic disease,

and very rarely the result of hysteria. It causes stridor and dyspnoea, and

may even in hysteria lead to dangerous asphyxia. Dysphagia may arise from

functional paralysis of the pharyngeal muscles. Ptosis also occurs as a hys-

terical symptom; it maybe single or double. Paralysis of the limbs occurs

in the forms of paraplegia or hemiplegia, or all the limbs may be paralyzed

together. The paralysis in these cases is often not complete, and if the

patient makes an effort to move the limb in a particular direction, it may be

seen that some antagonistic muscles contract. The patient may assert that she

is unable to lift the arm, yet if it is raised by any one else she will often keep it

supported or let it drop only half-way, showing that the muscles believed to

be paralyzed have still a considerable amount of power. Also, if the atten-

tion is distracted to other things the patient may unconsciously 'move the

supposed useless limb. K one lower extremity is alone affected, on attempt-

ing to walk the patient drags the paralyzed limb behind her, making no

effort to bring it forward, but only hopping along on the sound limb. The
nutrition of the muscles and the electrical reactions are normal. Knee-jerks

are generally normal, and there is no true continuous ankle-clonus, but there is

often a clonus lasting only a second or two, and in some cases the knee-jerks

are excessive. In paraplegia the legs can often be moved in bed, but the

patient is quite unable to stand, and there is never incontinence of urine or

faeces
;

in hemiplegia the leg is sometimes worse than the arm, and the face

and tongue are always spared. Paralysis is sometimes, but not always,

accompanied by anaesthesia.

Occasionally a well-marked ataxia is present in hysteria, either alone, or

associated with paralysis.

Tonic Contractions.—A common manifestation of hysteria is the tonic

contraction of one or more muscles, often for long periods of time. Such

contractions may come on after recovery from hysterical fits, and they may
be excited directly by a blow or by emotional disturbance. The arm or the

leg, or both together, are sometimes affected
;

the arm is generally flexed at

the elbow, and drawn close to the side; the leg is rigidly extended. The
limbs resist any effort to change their position, and the muscular contraction

is stronger the greater the external force applied. It does not relax even in

sleep, but only in the deepest chloroform narcosis. Rigidity of both legs is

not common : when it occurs it is mostly in the position of extension. Con-

traction of all four limbs is very rare. Trismus, or closure of the jaw, is

another form of hysterical contraction. Anaesthesia may be present at the

same time.

Contractions may last months or years, or they may suddenly cease under

the influence of emotion, or of the application of the faradic current.
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Clonic Contractions.—These may occur in the form of tremor, or of more

decided rhythmical movements. The latter may be nodding or rotatory

movements of the head, or spasms of the muscles of the back of the neck,

producing a spurious torticollis (Gowers) : or one fist may be constantly

beaten upon the opposite hand, or the knee or thigh. Some movements

have a rather close resemblance to ordinary chorea, and have been called

hysterical chorea
; they are generally more sudden, more regular and

rhythmical, and less like combined movements.

The extensive movements of the whole trunk in bowing and swinging,

which have been described as chorea major, are mostly of a hysterical

nature.

The Hysterical Fit.—The attacks known as hysterical convulsions, and

"fits of hysterics," are commonly caused by emotional disturbance. Never-

theless they may occur in the middle of the night. An attack begins with

globus hystericus, a sensation as if a ball were rising in the throat, threatening

to choke the sufferer
;
with this there is giddiness, or palpitation, and the

patient may burst into a fit of crying, or of uncontrollable laughter. In

other cases after the globus the patient falls to the ground, or on to a chair

or sofa, and at once passes into convulsions. These may at first be of a tonic

kind ;
the body and legs are rigidly extended

;
the body arched forward in

a state of opisthotonos, with perhaps only the head and heels touching the

ground ;
the arms are rigidly extended, either close to the body or at right

angles to it, and the hands are clenched. The movements that succeed are

of the most varied description ;
often they have every appearance of being

made with a purpose. The back of the head may be repeatedly dashed

against the floor until it actually bleeds ; the limbs are thrown wildly about,

and the bystanders are struck, or clutched at; if the limbs are restrained the

struggling and fighting become more violent. Sometimes the patient gnashes

with the teeth, and may groan or shriek. The eyelids are generally closed,

and resist attempts to open them
;

if they are opened, the eyeballs are rolled

upward under the upper lid. The face is usually red, and not livid as in

epilepsy. There may be some saliva issuing from the mouth, but the tongue

is not, as a rule, bitten. Consciousness is not entirely lost ;
the patient does

not answer questions, but her actions may be guided by what is said in her

presence, and, as already stated, there is automatic resistance to those who

restrain her. After the active struggling movements have continued some

minutes they commonly cease, and the patient lies panting, with closed eyes,

muttering, or delirious, not responding to the appeals of her friends, until

she again goes off into convulsions. These alternations may be repeated for

two or three hours. Recovery is often quite rapid ;
the movements cease,

the patient opens her eyes and looks round, wonders what she has been doing,

or, recognizing it from former experience, may burst out crying. Headache

may be present for some time afterward, and a recurrence of the attack is not
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infrequent within a few days. The patients state that they have no knowl-

edge of what has happened.

French writers have made us acquainted with a severe form of hysterical

attack {Jixstero- epilepsy, hysteria ?naJor) which is not often seen in England.
The attack is preceded by a /r^^/;'<?wa/ period, in which there are changes

of manner, generally in the direction of melancholy, with hallucinations

of sight and sound ; disturbances of the organic functions, such as nausea,

indigestion, borborygmi, hiccough, yawning, palpitation, etc.; muscular

weakness, unsteadiness or twitchings ; and finally, sensory troubles, such as

anaesthesia or hyperaesthesia. Ovarian hyperaesthesia is a marked feature,

and the hysterogenic zones above described (p. 32 2 j are found especially in

the following regions : Supra-mammary, mammary, infra-mammary, infra-

axillary, hypochondriac, iliac, ovarian, upper dorsal and lower dorsal. The

attack itself is divided into four periods: (i) the epileptoid period, the

periods (2) of contortions and great movements, (3) of emotionarattitudes,

and (4) of delirium. In the first period there are tonic and clonic stages, as

in epilepsy, with unconsciousness; these last from two to five minutes, and

are followed by resolution. The most striking feature of the second period

is an extreme form of opisthotonos, the body resting for a moment on the

soles of the feet and the vertex, and then dropping flat on to the bed. These

movements are frequently repeated. Violent flexions and extensions of the

body and other movements also take place. The period of attitudes follows

upon this : the patient is obviously subject to vivid hallucinations, and'

assumes in succession attitudes of grief, joy, terror, erotism, etc., in accord-

ance with the leading idea. The "position of crucifixion" (extension of

the trunk and legs with the arms at right angles to the body) is often associ-

ated with a subdued expression of happiness. The patient then passes into

a condition of delirium, of the most varied kinds, and in the end gradually

recovers.

Visceral Symptoms.—Globus hystericus has been already mentioned,

and dysphagia : the latter may be due to spasm of the oesophagus, which

generally yields to steady pressure with the bougie, if this should be required

to distinguish it from organic stricture. Vomiting, gastralgia, and flatulent

distention are common accompaniments of hysteria. Anorexia may be a

marked feature, and food may be refused for long periods ;
often in these

cases some deception is practiced and food is taken secretly. The so-called

fasting-girls are usually hysterical individuals whose ailments are ^fostered by
the sympathy and ignorant wonder of the public, and the love of gain of

their immediate friends. The anorexia nervosa of Sir William Gull is a

condition allied to hysteria, in which the patient may be reduced to an

extreme degree of emaciation by the continued refusal of food. On the side

of the circulation we may have palpitation, flushings, rapid or slow pulse,

cardiac pain or pain like angina. The respiration may be extraordinarily
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rapid, and reach 70, 80, or 90 in the minute without any pulmonary lesion ;

the patient is able to go about without much distress; and during sleep the

respirations fall to 20 or 18. Hysterical cough is common
;

it is generally

incessant and noisy, or "barking" in character. Constant hiccough lasting

for hours or days may be a hysterical feature. The urine passed after a

hysterical fit is generally abundant, pale, and of low specific gravity. A
diminution of secretion, ischuria, occasionally occurs. Retention of urine

is not uncommon in hysteria, incontinence is rare
;

it is often said that

hysterics never wet their beds. Similarly, constipation occurs, but never

incontinence of fseces, and diarrhoea is rarely a result of hysteria. Eleva-

tions of temperature to 110°, 116°, and even 122° Fahr. have been recorded

from time to time, which can only be explained on the view that they are

related to hysteria. They may occur in patients ill of other diseases, such

as phthisis, and may be sometimes the result of compression of the bulb of

the thermometer, or the application to it of hot flannels or poultices on the

part of the patient. The temperature is rarely the same in different parts of

the body ;
or at different times within the same hour. Slighter elevations,

to 102°, 103°, or 104°, may occur without any demonstrable organic disease

where there is no suspicion of direct manipulation of the thermometer
;
but

the explanation of this is still doubtful.

Some other conditions occur in hysterical subjects, which have often been

described separately. Catalepsy is a condition in which the limbs tend to

remain for long periods in whatever position the observer likes to place them.

The patient appears to be deprived of voluntary movement
;
when another

tries to lift the limb there is at first some resistance, then it yields, and if

placed in a new position it remains so for a long time
; ultimately, however,

the limb will yield to gravity and gradually sink into a position in accord-

ance with it. The peculiar nature of the resistance to passive motion has

led to the term " flexibilitas cerea." Catalepsy is often accompanied in

hysteria with disorders of sensation. Besides forming a part of hysteria,

catalepsy also occurs sometimes after weakening illnesses in those who have

shown no other indications of hysteria, in some mental affections, and occa-

sionally in meningitis and apoplectic coma. It may also form a part of

induced hypnotism.
Trance or lethargy is, like catalepsy, sometimes the result of hysteria, or

of exhausting illness, or of hypnotism. The patient is in a peculiar con-

dition resembling sleep, and may remain so for days or even weeks. The

face is pale, the limbs relaxed, the eyelids resist efforts to open them. The

pupils are moderately contracted or dilated, and react to light. The pulse

is small, the heart sounds are feeble or inaudible, and the breathing is ex-

tremely quiet, so that occasionally the patient has been thought to be dead.

In prolonged cases there are remissions in which the patient may take food,

relapsing again into stupor. Most cases recover.
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Hysteria has some close relations with insanity ; many insane women have

previously been hysterical, and it is not always easy to draw the line between

the two states.

Diagnosis.—This depends chiefly on the age and the sex, which have

been already specified; on the fact of previous manifestations; and on the

history of the commencement of the present complaint, which is often sudden

or occurs after a fit or other hysterical symptom, or after an emotional dis-

turbance or blow quite inadequate for the production of an organic lesion.

The absence of organic disease is in favor of, but its presence does not dis-

prove, hysteria. Hysterical disorders are variable in degree from day to

day, and are often less pronounced when the attention is distracted to other

things. Further, the patient may suffer from different symptoms successively,

the first recovering as the later ones appear. Some disorders are in them-

selves characteristic, such as globus hystericus, aphonia from adductor pa-

ralysis of the larynx, and hemiansesthesia. The distinctive points about the

paralyses are especially the variability from day to day, the unconscious con-

tractions of antagonistic muscles when the attempt is made to move a limb,

and of the muscles supposed to be paralyzed when the patient's attention is

withdrawn. The diagnosis of hysterical from epileptic fits has already been

referred to under the latter head. But true epileptic fits may sometimes be

succeeded by hysteroid convulsions.

Prognosis.—The sufferer from hysteria almost invariably recovers from

her symptoms or attacks, though it may be after a very long time in cases

where their nature is not recognized, and with advancing age the disease

itself dies out. The possibilities in the other direction are that death might
occur from exhaustion of hysterical vomiting, or anorexia; or from asphyxia

in abductor paralysis. Charcot records a case where a prolonged hysterical

contracture was followed by lateral sclerosis of the spinal cord.

Treatment.—Both the general tendency to hysteria and the particular

form it takes in the case before one, have to be considered, and in either

case the treatment may be both moral and physical. The patient should be

placed under the best hygienic conditions. Fresh air, good food, moderate

but not exhausting exercise, relief from mental overstrain or worry, the use

of blood-tonics, such as iron, and the condition of the bowels, should all be

considered. In the pursuance of moral treatment it may be necessary to

remove the patient from her friends, whose ignorant sympathy only prolongs
the morbid condition. Many patients recover at once in hospital, where the

sympathy they get is no more than in proportion to the danger of their case.

In'some extreme cases, after milder measures have failed, success has attended

the use of the Weir-Mitchell method, in which the patient is not only re-

moved from her friends, but is absolutely isolated, and visited only by her

nurses and the physician, until some improvement has been made. She is

at the same time kept entirely at rest, fed abundantly, and submitted to the
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operations of massage and faradism. The former process directly favors the

flow of lymph and venous blood in their respective vessels, and the latter,

by contracting the muscles, improves their nutrition and assists the effect of

massage upon the vessels. The moral influence of the physician should be

in the direction of encouragement to do things that appear impossible, of

promise that recovery will come with patience and perseverance, of no un-

due sympathy for her in her ailments, even the reverse of sympathy in some

of her symptoms, such as vomiting, and of no excessive attention on his

part to the symptoms themselves, by which she may be led to magnify their

importance. At the same time it is essential not to allow her to suppose
that he regards her as shamming or malingering, as her confidence in him

will then be lost.

In addition to general tonics, some drugs known as antispasmodics have

a beneficial effect in hysteria. They are musk, asafcetida, valerian, and

valerianate of zinc.

Passing now to the particular symptoms, we may treat hysterical pains

with local applications such as belladonna and fomentations, but attention

should not be too much concentrated upon them, but rather upon the

general condition. Internal sedatives should, if possible, be avoided.

Anaesthesia can sometimes be cured by the wire-brush electrode of the fara-

dic current. The treatment of hysterical aphonia will be described under

Diseases of the Larynx. For the various paralyses of the limbs, such as

hemiplegia and paraplegia, the application of a strong faradic current is of

much value. Sometimes a single application is sufficient; more often the

paralyses require, in addition, a great deal of moral assistance. The patient

must be assured that if she tries she will find herself not so weak as she

thinks, and that she will gain strength day by day ;
where the leg is para-

lyzed, she must be put upon her feet every day between assistants, and

induced to make an effort to walk. Similarly with the arm
; this must be

raised for her, and she must be shown that it is not entirely helpless. In

course of time, she will gradually gain confidence in her powers, and often

show a genuine satisfaction at her improving condition. Tonic contractions

may cease on the application of galvanism, or of a circular blister round the

limb, or after frictions with liniments, or passive extension. In bad cases it

may be necessary to put the patient under chloroform, straighten the limb,

and fix it to a splint. Where hysterical convulsions occur frequently, the

anti-spasmodics should be given in combination with the general treatment

mentioned above. Bromide of potassium is of little value unless the fits are

partly epileptic. When the fit is coming on, it may be sometimes prevented

by the use of some diffusible stimulant like ether, or ammonia, or by the

strong will of another, forcing the patient to the exercise of her own will.

The fit, once developed, can generally be stopped by very strong impres-

sions upon the senses : such as dashing a jug full of cold water over the head
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and face, slapping the face and chest with a wet towel, applying strong am-

monia to the nostrils, closing the mouth and nostrils for a few seconds, so

as to cause a deep inspiration, or by deep pressure in the ovarian region.

Dr. Gowers recommends in troublesome cases the injection o( ^^ or yL grain

of apomorphia subcutaneously. Hysterical vomiting and anorexia are

especially suited to the Weir-Mitchell treatment
;

in anorexia, the feeding

must be abundant and frequent ;
in vomiting, food may be supplied by the

rectum, and by the nasal tube. The discomfort caused by both of these

methods no doubt contributes to their success.

Metallo-therapeutics .
—This subject at one time excited great interest. It

was found that in some patients with anaesthesia, the application of metal

plates, especially iron, copper, zinc, or gold, cured the anaesthesia at the

seat of application and for some distance round
;
but the anjesthesia often

returned. It was subsequently discovered that this disappearance of the

anaesthesia might be accompanied by the occurrence of anaesthesia at the

corresponding spot on the opposite side of the body, and that this phenome-

non, called transfer, could be effected in the case of other hysterical symp-

toms, and by other means. Thus paralysis, contractions, and affections of

the special senses may be transferred by the application of large magnets,

feeble galvanic currents, static electricity, vibrating tuning-forks or sinapisms.

These various remedies are called (zsthesiogenous remedies. The facts thus dis-

covered, while illustrating the extraordinary instability of the nervous system

in hysteria, have but little value in respect of treatment : indeed, frequent

experiments of this kind are more likely to confirm, than dispel, the hysteri-

cal tendency.

NEURASTHENIA.
This term is now in frequent use to designate conditions which mostly

result from exhaustion of nervous power. These may arise in men as well

as in women, and do so especially in those who have been submitted to pro-

longed mental or physical strain, business anxieties, etc. Such persons find

themselves after a time unequal to any physical or mental exertion, and suffer

from various symptoms, such as oppression at the top of the head, frontal or

occipital headache, weakness of the eyes, loss of sleep, and giddiness; loss

of appetite, indigestion, constipation of the bowels, with sallowness and

some loss of flesh, deficient cardiac power, and hence cold han~ds and feet
;

or it may be pain in the back, with tenderness at one particular vertebral

spine {spinal irritation), pain radiating down the limbs, numbness or ting-

ling, etc. These, as will be seen, are so many functional disturbances that

may be induced, some in one case, some in another, by a want of proportion

between between bodily income and expenditure ; they scarcely constitute

a separate disease. Those who suffer from these troubles are not necessarily

hysterical ; indeed, they present some important differences. Hysteria
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occurs almost exclusively in women
;

neurasthenia is seen often in men.

Hysteria occurs in those who have but little to do ; neurasthenia in those

who are overworked mentally or physically. The hysterical woman looks

for sympathy : the patient whose nerve-force is exhausted often conceals his

deficiencies and strives to overcome them.

Treatment.—Rest is the chief, as it is obviously the most natural, treat-

ment
;
and it must be both bodily and mental. Good and abundant food

must be given, and the bowels regulated ; stimulants, narcotics, and ano-

dynes as a rule should be avoided. Recovery is often assisted by the Weir-

Mitchell method, which, in addition to rest and abundant feeding, isolates

the patient from her friends, and employs massage and electricity. Massage
of itself may be a useful adjunct to bodily rest, without the moral advantage
of isolation. The treatment may be supplemented by change of air and

scene.

Massage.

It may be well here to say a few words upon a means of treating numerous

ailments that has come lately into use, and has proved of much value, although
there is a tendency, no doubt, to expect success from it in far too many
diseases. Massage is the systematic manipulation of the limbs and other parts

of the body. In the cases in which its use has been advised, it is mostly the

muscles that are manipulated, as, for instance, in paralysis, contractures,

hysteria, neurasthenia, etc. Several distinct methods of manipulation are

comprised under the term. One is effleurage ; the part is stroked with the

palm of the hand in an upward or centripetal direction, and the hands are

used one after the other with regularity, and more or less quickly according
to circumstances. In petrissage a portion of muscle is picked up with the

fingers and thumb of one or both hands
;

it is subjected to firm pressure and

rolled between the fingers and the subjacent tissues. Successive portions

are taken up one after another, working, as in the previous exercise, from

periphery to centre. Friction is rubbing the surface of the limb with the

tips of the fingers. Tapotement is percussion with the tips of the fingers, the

palmar surfaces of the tips, the palms of the hand, the back of the half-closed

hand, the ulnar or radial border of the hand, or the whole hand hollowed

so as to enclose some air between it and the surface of the limb.

AH the movements should be centripetal ; they should be done with the

dry hand, without the intervention of oil, ointments, or liniments. The

duration of massage should be from five to fifteen minutes on any one occa-

sion
;
but in recent cases the sittings may be three or four in the day. The

effect of these manipulations is to promote the flow of lymph and blood in

their respective vessels, and to stimulate the muscles of the skin and the skin

reflexes.
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HYPOCHONDRIASIS.

This is really a mental disorder, which in its mildest forms comes frequently

under the notice of the general physician, and only in extreme cases requires

the same special care as is given to the insane. It consists in a morbid

anxiety on the part of the patient as to his own health, and a morbid magni-
fication of his sensations so that he imagines illnesses that do not really exist.

It is more common in men than in women, and most frequent between the

ages of twenty and forty. There is sometimes a hereditary taint of insanity

from the parents; and the complaint may be originated by various depressing

circumstances, such as business anxieties, moral considerations, the existence

of gout, or slight digestive disturbances.

The sufferer from hypochondriasis is constantly under the impression that

he is the subject of serious disease
; every sensation that he has contributes

to this idea, and he can turn his attention seriously to nothing else. He
scrutinizes with the utmost care his tongue, the color of his skin, the con-

sistence and color of his motions, and magnifies every abdominal sensation

into a wearing or acute pain, that must be, according to him, due to cancer,

or to internal ulcer, or to some other serious disease of which he has heard
;

whereas a most thorough examination fails to reveal anything at all, or at

most some trifling disturbance of the stomach or bowels. In a large number

of the cases the complaints have reference to the abdomen
;
but there are

other patients whose only concern is their sexual functions. They are fre-

quently unmarried men between the ages of twenty and thirty-five, who have

mostly led chaste lives, but may have masturbated when younger. Occa-

sional pollutions at night, and the escape of a little prostatic secretion after

defecation, lead them to believe that their "vital fluids" are draining away
from them

; they complain of weakness, giddiness, oppression on the top of

the head, inability to attend to their business, loss of memory, and shyness

in presence of the other sex
; they are convinced that they are impotent,

that their complaint can be read in their faces, and that their future is ruined.

Sometimes hypochondriasis takes the form of a morbid dread of syphilis in

one who has exposed himself to the risk, but has never had the slightest

indication of infection
; every sensation about the genitals, or ache or pain

in other part of the body, is put down to the dread disease, and no assurances

to the contrary have any effect. In other cases cranial sensations are the

prominent feature, and the sufferer fears tumors of the brain, or madness.

Hypochondriasis may last for years, with intervals of improvement. Oc-

casionally, it results in definite insanity of melancholic type ;
but in its

ordinary forms it must be distinguished, if possible, from melancholia. The

true hypochondriac does not have delusions, and is not suicidal. The diag-

nosis of hypochondriasis rests upon the manner of the patient and the nature

of his complaints combined with the absence of all serious disease, which
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should, of course, be carefully searched for. Lesions may sometimes be

present which will not account for the intensity or abundance of the symp-
toms.

Treatment.—This is in great part moral; the ailments must not be

entirely ignored, nor must their importance be confirmed by too numerous

prescriptions ;
the patient must be induced to turn his mind to other matters,

to associate with those who may distract his attention from dwelling upon
his own health, or to seek variety in travel. Any defect in health, such as

anaemia, constipation, indigestion, or the gouty state, should receive appro-

priate treatment.

THOMSEN'S DISEASE.

This disease is very rare, and hitherto only a few cases have been recorded

in England. It happens often early in life, and may affect more than one

member of a family.

It consists of a peculiar rigidity of the muscles, which comes on whenever

they are called into contraction by voluntary impulses after a period of rest.

Thus, if the patient wishes to walk and tries to rise from his seat, his muscles

become rigid, and he is unable to move
;

the rigidity lasts a few seconds,

and then relaxes so that he can at length get up. His first few steps are

attended with the same difficulty, but soon the contractions become more

natural, and shortly the trouble ceases altogether, so that he walks with

complete freedom and ease. If, however, he should stop for a minute, the

muscles become rigid on beginning to walk again. Quick movements are

thus impossible immediately after rest, and sometimes accidents occur, as,

for instance, when the patient is descending from a train, and having placed

one foot on the ground, he is unable to bring the other out quickly after it,

and falls in consequence. The muscles of the lower extremity are most

affected, but those of the arms, and even those of the face, are sometimes

involved to a less degree. The tendency to rigidity seems to be increased

by cold and by mental anxiety. The following changes are noticed in the

muscles : they are hypertrophied, but their power of contraction is rather

diminished; contraction to direct mechanical stimulation (idio-muscular

contraction) is exaggerated ;
contraction to strong galvanic currents is much

prolonged beyond the time of application, and with continued application

of the current, a series of contractions pass in a wave-like manner from the

kathode to the anode. The reactions to faradism are often normal. Por-

tions of muscle have been excised in some cases, and submitted to micro-

scopic examination. The changes observed are—marked thickening of the

muscular fibres, with a rounded shape on transverse section, some loss of

striation, and an increase of nuclei in the sarcolemma. The disease is often

of very long duration, but may subside. No fatal cases have been recorded.

Its pathology is at present matter of speculation ;
as nothing is known of
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the nervous system in this disease, and the changes in the muscle may be

secondary. It appears so far to be a distinct disorder, though some writers

speak of a similar condition complicating other well-known nervous diseases.

It is commonly regarded as having a congenital origin, and has been called

congenital myotonia by Strumpell. No treatment has hitherto been of use ;

but Thomsen, who suffered from it himself, advised a life of continued

activity.

NEURALGIA.

This term is used for a special kind of pain, felt in the course of a par-

ticular nerve and its branches, and not referred solely to the peripheral

extremities of the nerve. Similar pains are undoubtedly sometimes caused

by direct lesions of the trunk of the nerve, such as the pressure of a tumor,

or the existence of neuritis ;
but it is desirable, as far as possible, to exclude

these from the category of neuralgia, and to limit the term to the cases of

purely functional disturbance.

.Etiology.—Neuralgia is a disease of early adult and middle age, being

most common between twenty and sixty. It is more frequent in women
than in men, but not very largely so. First among the predisposing causes

is the neuropathic disposition ; patients are nervous, excitable, or have a

family history of insanity, hysteria, epilepsy, or other nerve-complaints.

Rheumatism and gout are also frequent antecedents of neuralgia. The

exciting agents are depressed health from any cause, such as deficiency of

food, over-lactation, and anaemia; physical fatigue, and depressing emo-

tions; exposure to cold, especially the direct incidence of a draught of cold

air upon the nerve concerned ; peripheral irritation of the branches of the

nerve itself, or of a neighboring nerve, as seen in neuralgia of the fifth cranial

nerve from the irritation of a carious tooth. Certain toxic conditions are

influential in the causation of neuralgia, namely, alcoholism, lead-poisoning,

malaria and diabetes.

Symptoms.—The pain of neuralgia is deep-seated, and corresponds

pretty closely to the position of a nerve-trunk, spreading along its course,

or radiating with its branches. It is accordingly often one-sided, but it

may be bilateral, and even symmetrical. In character it is variable—shoot-

ing, stabbing, boring, burning, gnawing, or throbbing. In its duration it

varies considerably; it either lasts only a short time, for minutes or hours,

and then subsides entirely, to return after an interval of weeks or months, or

it is continuous over long periods in a moderate degree, with exacerbations of

great severity from time to time. After it has continued in one of these forms

for some little time, the tender points of Valleix may usually be recognized ;

these are spots on the surface of the skin, which are tender to firm pressure.

They lie in the course of the affected nerve or its branches, and correspond
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to the point of exit of the nerve from a bone, or where it perforates the

fascia, or where it passes over a hard surface, or where the nerve divides into

two branches, or where two nerves anastomose. Another tender spot is less

frequently found, the apophysialpoint oi Trousseau
;

this is over the vertebral

spine which corresponds to the nerve affected with neuralgia.

There is often some tenderness of the skin over the painful part, which

may last for a time after the subsidence of the pain. Occasionally some

muscular spasm takes place as a reflex effect in the region of the affected

nerve, and vasomotor disturbances may be present, such as pallor at the

beginning of the attack, followed by flushing, sweating, lachrymation (in

trifacial neuralgia), and oedema. The hair may change color, or fall off, or

more rarely, it grows in excess.

Some special forms of neuralgia may be more fully described.

Neuralgia of the Fifth Nerve ; Trifacial or Trigemijial Neuralgia ; Proso-

palgia; Tic Douloureux.—This may affect either one branch of the fifth, or

two of its branches, or the whole of the sensory division of the nerve.

When the first division is affected, the pain is over the forehead, the

anterior half of the scalp, the eyelid, eye, and side of the nose {supra-orbital

neuralgia, or brow ague). Tender points are found at the supra-orbital

notch, at the outer side of the eyelid, at the side of the nose, and sometimes

there is an ocular point within the eyeball.

If the second division is attacked the pain extends over the cheek, between

the orbit and the mouth, and to the ala of the nose. Tender points are

found at the infra-orbital notch, the side of the nose, on the prominence of

the malar bone, and along the line of the gums below it.

If the third division is affected, the pain spreads over the parietal eminence,

the temple, the ear, the lower jaw, and the tongue. The chief tender points

are over the dental foramen, and over the auriculo-temporal branch at the

back part of the temple, or just above the zygoma in front of the ear.

The pain is often exceedingly intense, lasting but for a few minutes, and

recurring after some irregular interval. It may radiate from one branch of

the nerve to another, or to some other nerve. In the most severe cases, the

facial muscles are seized with spasm during the height of the pain, and the

vasomotor symptoms, such as flushing, local sweating, lachrymation, dis-

charge of nasal mucus, and salivation, are well marked. Increased sensi-

tiveness to sounds, and flashes of light in the eyes, may also occur. The

attacks are often brought on by cold, and especially by mastication, so that

in some cases feeding becomes most difficult.

A cervico-occipital neuralgia occurs with pain in the region of the upper

four cervical nerves, and over the back part of the head. Tender points are

found where the great occipital becomes superficial, in the posterior triangle

over the brachial nerves, and over the parietal eminence
;
the last is common
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to this and trigeminal neuralgia. Occipital neuralgia may be excited by dis-

ease of the teeth. It is often bilateral, and the pain is more often continuous

with exacerbations, than truly intermitting.

Cervico-brachial and brachial neuralgia occur with pain extending over

the area of distribution of the brachial plexus, and tender points most com-

monly in the axilla, at the posterior border of the deltoid, behind the elbow

(superior ulnar), and especially one in front of the wrist (inferior ulnar).

Intercostal neuralgia is generally more or less continuous with acute

exacerbations ;
the pain takes the course of an intercostal space, and tender

points are found near the spine, in the mid-axillary line, and near the middle

line in front.

Lumbo-abdominal neuralgia corresponds to the lower dorsal nerves, and

occupies the lower half of the trunk. Tender points are found in positions

corresponding to those just mentioned
; namely, near the spine, at the mid-

dle of the iliac crest, and at the lower end of the rectus muscle, A scrotal

(or labial^ point may also be found.

A crural neuralgia in the region of the supply of the lumbar plexus is rare.

Sciatica, the term which is applied to nearly all neuralgic pains in the

lower extremity, appears to be, in the large majority of cases, due to neu-

ritis
;

it has been already described {see p. i86).

Diagnosis.—This rests chiefly upon the remittent and intermittent char-

acter of the pain, its change from one nerve to another, and the absence of

other symptoms indicating any organic lesion of the nerve, or of other parts

connected with the nerve. An organic lesion of the nerve such as neuritis,

or compression by new growth, would be suggested by persistent ansesthesia,

atrophy of muscles, or lasting trophic changes. A very long duration would,

on the whole, be in favor of neuralgia and against organic change. In all

cases the evidences of diseases competent to produce pain in the region of

the nerve affected should be carefully sought for. The lesions likely to pro-

duce this effect vary, of course, in the different parts of the body. Carious

teeth may cause genuine toothache, or without local pain may cause real

neuralgia in every division of the fifth nerve, or in the occipital region.

Disease of the bones and periosteum, and deep-seated tumors, may involve

the main branches of nerves. The cervical and brachial nerves are involved

in caries and new growths of the cervical spine. The brachial nerves may
be wounded, but are often the seat of neuritis. Intercostal pains may be

due to disea.se of the ribs, caries, and cancer of the vertebrae, spinal menin-

gitis, tumors, and aneurism, A bilateral pain is common in locomotor

ataxy. Disease of the lumbar vertebrae, renal colic, and renal disease are

responsible for many pains in the area of the lumbar plexus, and sciatic

pains are produced by disease of the sacro-iliac joint, of the hip joint, psoas

abscess, pelvic tumors, and tumors of the femur. Locomotor ataxy here also

produces its shooting and stabbing neuralgic pains, which are generally
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bilateral, and accompanied by other indications, such as loss of knee-jerks,

loss of pupil light-reflex, and impaired sensation in the feet.

The Pathology of neuralgia is as yet obscure, but there is much in favor

of the view advocated by Dr. Gowers, that it is a disturbance of the nerve-

cells connected with the central end of the nerve-trunk affected.

Treatment.—This includes the removal of the cause if it can be ascer-

tained, the improvement of any general ill-health which may excite or pre-

dispose to it, and the use of such drugs or methods of treatment as may
modify the morbid condition of the nerve or centre. As we are not using
the term neuralgia for the pains of neuritis or nerve-compression, the removal

of the cause can only apply to those sources of irritation, such as carious

teeth, by which a reflex pain is produced. Though this may be effected, it

does not follow that the neuralgia will at once cease
;
the altered condition

of the nerve-centre still counts for something, and the pain may be only
lessened until other remedies are called in to assist. This fact should make
one very cautious in recommending the removal of teeth, unless it is certain

that the neuralgia is wholly or chiefly dependent upon the offending member.

Many patients have submitted to the loss of all the teeth on one side of the

jaw without any material benefit. The general treatment of the patient con-

sists mainly in the administration of good food, of tonics such as cod-liver

oil, quinine, iron, nux vomica, and strychnia. The late Dr. Anstie strongly

recommended cod-liver oil as a fat, and if that could not be taken, he pre-

scribed butter, cream, Devonshire cream, or olive oil. Among the remedies

which are especially directed against the local disease are the following :

Arsenic, in full doses, or small doses gradually increased, especially in mala-

rial cases; ammonium chloride, in doses of 15, 20, or 25 grains, three

times daily ; potassium bromide, in full doses ; butyl-chloral hydrate, in 5 or

lo-grain doses, especially in neuralgia of the fifth nerve
; tincture of aconite,

in 2- to 5-minim doses; and tincture of gelsemium, in 15-minim doses.

Cannabis indica, ether, valerian, turpentine, and nitro-glycerin are some-

times useful, and a small dose of brandy or wine will often give much relief;

but it is obvious that its use should be indulged in with much caution, since

drinking habits may easily result from it under those circumstances. The
same may be said of opium or morphia, of which the latter may be given
in subcutaneous injection ;

but the dose should be small (Jj to ^ grain),

especially at first, and the possibility of the morphia habit being induced

should not be lost sight of. Half a grain to a grain of cocaine may be in-

jected locally. Some relief may also be got by local external treatment,

such as the application of various anodyne liniments (aconite, belladonna,

opium, or chloroform), of menthol, and of the ointment of veratria or

aconitia. Counter-irritation may be applied by mustard or blisters
;
and the

actual cautery has been used, especially in spinal neuralgia.
•
Electricity is sometimes of benefit. A strong current, either faradic or
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galvanic, acting as a sort of counter-irritant, does good in some recent cases

of hysterical neuralgia ;
more often a weak current seems advisable to act as

a sedative to the nerves. For this a strength of from 2 to 5 milliamperes

should be used with the anode on the seat of pain, and the kathode in some

other part of the body, the direction of the flow being a matter of no im-

portance. A very weak faradic current may serve the same purpose.

Finally, in extreme cases, when all other methods have failed, neurotomy,

neurectomy, or nerve-stretching, offer themselves as possible means of re-

covery. Hitherto, however, the results have not been very encouraging ;

generally there is relief for a time, and then, after some months, a recurrence

of the neuralgia as bad as before. Nerve-stretching, as the less severe opera-

tion in case of failure, is rather to be preferred.

WRITERS' CRAMP AND ALLIED NEUROSES. *

In a number of occupations involving complicated movements for long

periods of time, such as writing, piano-playing, violin-playing, using tele-

graphic instruments, rolling cigars, etc., there is a certain liability for the

muscles concerned to contract in a spasmodic and irregular way, so that the

movement is badly performed, and ultimately cannot be effected at all.

This is most common in those who have a great deal of writing as their

daily occupation, such as lawyers' clerks, secretaries, etc. The disease is

hence called writers' cramp and scriveners' palsy ; graphospasm and mogi-

graphia have been used as technical terms. This affection is naturally more

common in men than in women, and occurs mostly between the ages of twenty
and forty. Its predisposing causes are a hereditary tendency to nervous affec-

tions, and a nervous and irritable habit of body ; depressing mental condi-

tions, mental anxiety, or business worry. Sometimes it begins after an injury,

or some local disease of the hand or fingers. But the most common ante-

cedent is excessive use of the hand in writing. Dr. Gowers points out that

in the act of writing the pen may be moved across the paper in four different

ways : (i) The little finger is fixed on the paper, and the fingers carrying
the pen work upon the little finger as a pivot ; (2) the wrist is fixed and acts

as the pivot; (3) the pivot is at the centre of the forearm, resting perhaps on

the edge of the table, or desk ; (4) all the movements take place from

the shoulder. In the first method the movements of the fingers are most

complicated and strained ;
in the last there may be no finger movements

at all. And he states that writers' cramp scarcely ever affects those who

employ the last two methods of writing.

Symptoms.—The affection generally comes on gradually; it maybe
felt at first as some degree of aching or strain, which is relieved by ceasing
to write. After a time the act of writing is accompanied by a spasmodic
tonic contraction of the finger or thumb holding the pen ; the finger is
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pressed firmly on the pen, or it is flexed so as to move up the pen, or it slips

off the pen so that the latter is grasped between the fore and middle fingers.

The thumb may be similarly affected, or the fingers may be extended or

lifted from the paper, or the pen may be driven into the paper, or the hand

stops its movements entirely. The attempt to continue writing under these

conditions produces a cramped, irregular, angular writing, with thick down-

strokes
;
and after a time the spasm becomes so pronounced as to render the

act impossible. This is the spasmodic or spastic form of Benedikt, which is

by far the most common, but sometimes there is tremor of the fingers {i)-emic-

lotis form) ;
and 2^ paralytic form with fatigue alone has been described, but

is quite rare. The spastic form often leads, by the frequent contraction

of the muscles, to pains in the hand and wrist, which may after a time become

distinctly neuralgic in character
;
and there is often some tingling or sense

of numbness. The spasm may be limited entirely to the act of writing, and

other movements, even of a delicate nature, can be performed without diffi-

culty. Sometimes writers' cramp is associated in the same person with spasm
on playing the piano, or the violin, and not unfrequently in severe cases

some other operation may be at the same time imperfectly performed.

The muscular power is for the most part preserved, or there maybe a little

weakness of grasp, or slight but definite weakness of certain muscles of the

hand (Poore). The electric reactions may be quite normal, or they show a

slight increase or diminution of irritability in some old cases.

The course of the disease is variable. In slight cases treated at once by

perfect rest from writing, the patient may recover completely ;
but if he has

persevered, forcing himself to write by steadying his hand with the other, or

by mechanical contrivances, and has ignored all treatment, the disease is

often quite obstinate, and may never be thoroughly cured.

The Diagnosis is not generally difficult : writers' cramp at least is not

likely to be mistaken for anything else, but it must be remembered that some

nervous diseases, such as chorea, hemiplegia, and other paralyses involving

power in the hand, may be first detected in the attempt to write, and may
be regarded wrongly as writers' cramp. Nervous people, too, who have

obtained some acquaintance with the disease, may easily fancy that a little

fatigue is the commencement of it.

Pathology.—This affection has been explained as arising in weakness of

certain muscles, and the over-action of antagonist muscles
;
or in weakness

of one muscle being supplemented by another muscle, which in its turn gets

fatigued and is followed by another until all are worn out ; or as the result

of reflex action, stimulated through the sensory nerves. But the most prob-

able explanation is, that it is due to a defect in the centres associated for the

act of writing by a morbid lowering of resistance in the commissural con-

nections between the centres, so that there is a radiation of impulses, and

so over-action of muscles not necessarily engaged in the act.
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Treatment.—The first essential is complete rest from writing. In mild

cases this is sometimes sufficient to effect a cure in one or two months. Dr.

Gowers then insists that on again beginning to write, the patient should

learn to write from the shoulder entirely. In more severe cases a much

longer rest is required, and if writing is necessary to the patient, he may
learn to write with the left hand or use a type-writer. Occasionally, but by
no means always, the newly-educated left hand also becomes affected. Various

devices have been invented, or are improvised by the patients themselves, to

save the strain on the muscles of the fingers, such as running the pen through
a cork, which gives a larger grasp; holding a wooden ball in the hand, upon
which the pen is fixed at the required angle. Nussbaum has invented a

"bracelet" which carries the pen, and surrounds the fingers, so that they

hold it by muscles (abductors) different from those employed in writing.

But, as a rule, all these instruments only postpone the time at which complete
rest must be taken. A return to the normal condition of nerve- and muscle-

action may be sought in the use of general and nervine tonics, such as iron,

quinine, arsenic, and strychnia; and in local treatment such as electricity,

gymnastic exercises, and massage. The first is recommended in the form of

a continuous current with the anode stationary upon the brachial plexus, or

upon the peripheral nerves and muscles concerned, the kathode on the cervical

spine. Dr. Poore advises the combination of electricity with regulated

exercises of the muscles. Passive manipulations and massage of the affected

limb have been of late employed in a systematic way by specialists, and, it

is stated, with great success.

The treatment of the other occupation-neuroses must be the same in

principle as that already described for writers' cramp.



DISEASES OF THE ORGANS OF RESPIRATION.

PHYSICAL EXAMINATION OF THE CHEST.

Since the lungs are contained almost entirely within the bony thorax, or

chest, the diseases of these organs are likely to reveal themselves by modi-

fications in the shape, in the movements, and in the acoustic phenomena

yielded by the chest. A consideration of these various physical signs or

indications of lung diseases must precede their systematic description.

For purposes of accurate description it is necessary to divide the surface

of the chest into regions. Front and back, right and left, suggest themselves

at once, but these are too extensive. Some writers have drawn horizontal

and vertical lines, and given different names to the quadrangular areas thus

indicated, but in practice it is not easy to remember the exact situations of

the lines. The same purpose is sufficiently served by a reference to certain

points or surfaces in front or behind, the regions being named according to

their situation in relation to these points. Thus we have the sternum, the

clavicles, and the nipples in front, the scapulae behind, the axilla at the side,

and we may recognize accordingly the following regions : From above down-

ward on each side in front, supra-clavicular, clavicular, infra-clavicular,

mammary and infra-mammary; in the middle line, supra-sternal, upper

sternal, mid-sternal and lower sternal; at the side, axillary and infra-axillary;

behind, supra-spinous, infra-spinous, infra-scapular and inter-scapular. These

occur on both sides of the body, except the sternal regions, which are in the

middle line. Such regions, it is true, are not perfectly defined, but suffi-

ciently so for many observations. Where perfect accuracy is called for it

can only be obtained by stating on which rib or intercostal space the point

under investigation is situated, and how far from some fixed line or point,

like the middle line, the edge of the sternum, the angle of the rib, or the

nipple.

The modes of examination of the chest are inspection, palpation, mensu-

ration, percussion and auscultation.

Inspection.

By simply looking at the chest in front, behind, and from above, any
alteration in its shape and movements can be detected. The chief points

to be noticed in a healthy chest are as follows : It has a somewhat flat oval

form—that is, the antero-posterior diameter is much less than the transverse ;
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its greater breadth is at the lower part ;
the clavicles are only slightly promi-

nent, with but little recession above, and scarcely any below them
;

the

position of the nipple is on the fourth rib, or on its upper or lower border
;

the angle {epigastric angle), which has its apex at the ensiform cartilage, and

is bounded on each side by the seventh and eighth costal cartilages, is from

95 to 105 degrees; the scapula is closely adapted to the posterior part of the

thorax, and the spine is straight. In inspiration the chest should expand
from i^ to 2 inches in circumference, the two sides should move symmetri-

cally, the epigastric angle should be widened, the sternum thrown forward,

the lower ribs lifted, and there should be only very slight recession of the

lowest intercostal spaces on deep breathing.

By inspection in disease we may see that one side is larger or more con-

tracted than the other, that the movement is deficient on one or other side,

or that the intercostal spaces are unduly sucked in
;
and we may also see at

once the position of the heart, which may be disturbed by lung disease.

The deformities of rickets and of angular and lateral curvatures, which

are not due to diseases of the lungs, but may seriously impair the action of

these organs, should be specially noted.

Palpation.

By this is meant the act of laying the hand upon the surface of the chest,

either to test its movements or to study the vibrations which the voice or

cough produces in its walls. For the former purpose a hand is laid at the

same time on each side below the clavicle, or in the infra-scapular or infra-

axillary region, when the absolute and relative amounts of movement can be

gauged with some accuracy. For the latter purpose the hand is placed flat

upon the chest in different parts successively, and the patient speaks in a

loud, clear voice. In health, the chest-wall is thrown into vibrations which

are plainly perceptible to the hand laid upon it {tactile vocalfremitus, or

tactile vibration). For this it is necessary that there shall be a normal vibra-

tion of the vocal cords, and normal conductivity of the lungs with patent

bronchial tubes and spongy lung-tissue. The amount of vibration differs in

healthy people ;
it is greatest in adult males with deep sonorous voices

;
it is

least, or it may be absent, in females and children.

In disease it is diminished or abolished by anything which obstructs the

bronchial tubes or compresses the lung, so as to convert its spongy tissue

into solid. It is increased under some conditions of consolidation of the

lung-tissue with patency of the bronchial tubes, especially pneumonia.

By palpation also can be recognized the vibrations of pleural friction, of

bronchial narrowing (rhonchi), and of some sounds produced in cavities.

The corresponding sounds are described under Auscultation.
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Mensuration.

The chest may be measured in various ways. The ordinary tape measure

gives the circumference, and if measurements be taken during expiration and

full inspiration, the difference will give a rough idea of the expansion of the

chest, or vital capacity. The tape should be applied opposite the nipples.

By calipers the transverse and antero-posterior diameters can be estimated.

The cyrtometer consists of two long pieces of soft metal, joined loosely to-

gether by one end of each. The point of junction is applied to the spine,

and the metal rod on either side is wrapped round the side of the chest at

any desired level, so as to take a mould of its shape or curve. The instru-

ment is then carefully removed, without disturbing the moulded curve, and,

if it is laid out on a large sheet of paper in the position it occupied while

applied to the chest, a pencil can be traced round it, and a permanent record

of the shape of the chest is thus obtained.

More complicated instruments for the accurate measurement of the move-

ments of the chest have been devised. The stethograph of Riegel, and the

tlwracomcter of Sibson record the movements of the chest-wall on a dial or

paper. The spirometer of Hutchinson records, in cubic inches, the air which

is breathed out of the chest
;
the fullest possible expiration after a deep in-

spiration gives the vital capacity (complemental, tidal, and supplemental air

together), and this has been found to have a definite relation to the height

of the individual. It is on an average 174 cubic inches for a person five feet

high, and rises 8 cubic inches for every inch of height. Waldenburg's

pneumatometer measures the force of inspiration and expiration by means of

a mercurial manometer. The inspiratory force raises from 70 to 100 mm.
of mercury, and the expiratory force from 90 to 130 mm.

Percussion.

In percussion the chest is struck with the fingers or with an instrument

called a hammer, so as to elicit a sound. In immediate percussion the chest

is struck directly with the hammer or with the tips of the fingers, generally

the fore, middle and ring fingers, of the right hand. In mediate percussion

a finger of the left hand, or a small piece of ivory or other material, con-

stituting a pleximeter, is laid upon the chest, and this is struck with the

finger or hammer. An advantage in using the left finger as the pleximeter

in mediate percussion, is that the vibrations of the chest can be felt at the

same time that the sound is heard.

Percussion over the healthy lung elicits a sound, which varies in different

parts of the chest, but which has the general characters of what is known as

pulmonary resonatice. It is rather a full and low-pitched note ; it extends

on the right side from just above the clavicle to the upper border of the

sixth rib, over the whole of the sternum, on the left side from above the
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clavicle to the upper border of the fourth rib internal to the nipple, and

down to the sixth rib, where it passes into the resonance of the stomach.

In the right lateral region it extends from the axilla to a horizontal line cut-

ting the eighth rib in the mid-axillary line
;
on the left side the axillary

resonance is limited below by the upper border of the ninth rib. Posteriorly,

the chest is resonant from the apices to the lower border of the eleventh rib

on the left side, and to its upper border on the right side. The resonance

extends a finger's breadth lower than these limits on deep inspiration. The

fullness and loudness of the note are most marked in the second intercostal

spaces in front, and over the infra-scapular region behind. Over the clavicle

and sternum it is less full, and of higher pitch ;
and over the supra-spinous

fossae the note is often deficient, especially in very muscular or fat people.

Along the fifth right intercostal space corresponding to the liver along the

third left intercostal space, and for a finger's breadth running vertically just

within the left nipple, and along the eighth left space above the spleen, the

percussion note is less resonant, and approaches the want of resonance below

these levels : it is called transitional dullness.

The healthy percussion note is due to vibration of the chest-walls and of

the columns of air in the lung beneath the point struck. The percussion

note is variously modified in disease by alterations of the tissue of the lung.

The intensity of the note is diminished by solidification of the lung sub-

stance. There is then said to be impairment of resonance, or dullness. The

intensity is increased by the lung-tissue becoming more open in structure,

and less finely spongy. This happens in emphysema, and the note is called

hyper-resonant.

Tht pitch of the note is raised by an increase of tension in the chest-wall,

by an increase of tension in the lung-tissue, and by a less length of the

underlying air columns. It is of course lowered by the converse conditions.

It frequently happens that diminution of intensity coincides with elevation

of pitch, when the solidification of a portion of the lung shortens the columns

of vibratile air under the part percussed.

A tympanitic or drum-like note is often obtained very similar to that which

may be obtained by percussing the distended stomach. This is a purer note

than the normal percussion-note, and is due to vibrations taking place in a

single large unbroken space. It occurs over the large cavities of phthisis,

and in pneumothorax, where one pleural cavity is distended with air. A
somewhat similar note, but higher-pitched, is heard over the upper part of

the lung in cases of pleuritic effusion occupying the lower half or two-thirds

of the chest. It is known as Skodaic resonance, and is probably due to

partial compression, relaxing the tissue of the lung, and thus giving it, so far

as vibrations are concerned, some of the characters of a large continuous

cavity.
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Auscultation.

This is the study of the viscera or other parts of the body, by listening to

the sounds that are produced within them. It may be immediate, when the

ear itself is applied to the body, or mediate, when an instrument is inter-

posed between the body of the patient and the ear of the listener. This

instrument is known as a stethoscope, and is used in a great variety of forms.

Those in most common use are (i) the straight wooden or metal stethoscope,

about eight inches long, with an expansion at each end for the chest and ear

respectively, and (2) the binaural stethoscope. The latter has the advantage
of flexibility, and thus it can be used in all positions of the patient.

By auscultation of the lungs we study the character of the breath-sounds,

the transmission of the voice through the chest, and the transmission of the

cough.

Auscultation of the Breath- Sounds.—If the healthy lung is auscul-

tated, one hears everywhere, with each respiration, a sound which is known
as the normal breath-sound, or vesicular munnur. It may be imitated by

blowing softly, with the lips placed in the position to pronounce the German
"w" or English soft "v." As its name implies, it has been regarded as

due to vibrations produced in the air-vesicles, but it is at least possible that

the vibrations of the air passing between the vocal cords contribute to it.

The vesicular murmur is heard during inspiration, but the expiratory act is

either quite silent, or is accompanied by a similar sound, much softer, and

much shorter in duration. In certain parts of the chest the vesicular murmur

gives place to a sound having the characters which will be presently described

as those of bronchial breathing. These parts are the upper end of the ster-

num, the first costal cartilages at their junction with the sternum, and a

diamond-shaped space at the back in the middle line, including the seventh

cervical and first dorsal spines. Elsewhere the vesicular murmur is always

present, as long as the lung is healthy and the air-passages pervious. In

children the vesicular murmur is louder than in adults.

Diminished vesicular murmur, deficient entry of air, or absence of breath-

sound, occurs if the air vesicles are obliterated by pressure, or displaced

from the surface of the chest, or if the bronchus communicating with them

is obstructed or obliterated.

Increased vesicular murmur happens
—

(i) over both lungs from hurried

respiration ; (2) over one lung or part of a lung, when another part of the

lung is not properly in use. It is then called compensatory or supplementary

breathing. It is louder and harsher than the normal breath-sound, and the

expiratory murmur is almost or entirely suppressed.

Interrupted Breathing.
—In this the respiratory murmur is jerky or wavy,

from irregular expansion of the lung, which may be the result of mechanical
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obstruction to the entry of air, or of irregular muscular action from nervous-

ness. Tlie term cog-wheel respiration is sometimes used.

Bronchial, or Tubular, Breathing.
—This modification of the breath-sounds

has the following features : The inspiratory and expiratory sounds are of

equal length ; they are distinctly separate from one another
; they are of

higher pitch, and hollower than the vesicular murmur. The sound may be

imitated by placing the mouth and tongue in the position to pronounce the

German "ch," and then blowing in and out; but there may be very con-

siderable variety in both the pitch and hollowness of sounds that may still

all be called bronchial. Such double hollow sounds are heard normally
over the larynx, over the trachea, and over the origins of the larger bronchi,

at the top of the chest, as already stated
;

but if they afe heard in other

parts of the chest they are due to modifications of the lung tissue, mostly a

conversion of the spongy lung tissue into solid lung tissue, either by filling

up of the air-cells (pneumonia, phthisis), or by compression from*without

(pleuritic effusion). The necessary condition seems to be patency of the

bronchial tubes with consolidation of the lung between the bronchus and the

surface
;
and the cause of the sound is the vibrations of the air columns 'pro-

duced at the glottis resonated in the bronchus of that part of the lung which

is being auscultated. Bronchial breathing may also be produced in small

cavities, and in dilated bronchial tubes, the condition of dilatation causing

resonance of the glottic vibrations. The pitch and hollowness of bronchial

breathing are determined by the size of the tube or cavity in which resonance

takes place; the higher-pitched, "whiffing," varieties occurring in the nar-

rower tubes, the lower-pitched in the larger tubes.

Cavernous Breathing.
—By this term is meant a very hollow breath-sound,

in other respects like bronchial breathing. Such hollow sounds often take

place in rather large cavities, but there is no broad line of difference between

cavernous breathing and hollow bronchial breathing; and breath-sounds

which deserve the name of cavernous are often heard over solid lung.

Amphoric Breathing.
—This is a still more hollow, double sound with a

peculiar metallic, or ringing character, such as may be produced by blowing

softly into the mouth of a narrow-necked glass jar or vase. In its strictest

sense, it is rarely heard, and then only in very large cavities, or in pneu-
mothorax.

It is important to note that loudness is not a necessary feature of either

bronchial, cavernous, or amphoric breathing ;
the latter especially is often

quite soft.

Adventitious Sounds.—The word adventitious expresses the fact that

these sounds may generally be heard in addition to, and at the same time as,

the ordinary breath-sounds or the breath-sounds modified as above. The

adventitious sounds are rhonchi, stridor, rales, z.xi^ friction-sounds.

Bhonchi zxe more or less musical sounds, due to obstruction of the bron-
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chial tubes, by accumulation of mucus, thickening of the mucous membrane,
or spasmodic contraction of their muscular fibres. The sounds vary very much

according to the size of the bronchial tube and the extent of the narrowing,

and are likened to various familiar sounds such as cooing, groaning, snor-

ing, grunting, or whistling. The lower-pitched, snoring sounds are called

sonorous rhonchi, and are produced in the larger tubes; the higher-pitched,

whistling sounds are called sibilant rhonchi, and are produced in the smaller

tubes. They may be heard with expiration or inspiration, and are constantly

changing in position and loudness. Loud sonorous rhonchi are often

audible to those standing near the patient, and constitute "wheezing."
Stridor is a loud, harshly musical sound, which is produced by constriction

of the glottis, trachea, or one main bronchus. It is less changeable than

rhonchus, is audible over the greater part of the chest, and can also be heard

by those near the patient without the aid of the stethoscope.

Rdles are various forms of crackling or rattling sounds that are produced
in the medium-sized and smaller bronchial tubes, or in pulmonary cavities,

by the air forcing its way into fluid secretions accimiulated there, and thus

causing bubbles to form and burst with a slight noise. They are sometimes

distinguished as moist sounds, from rhonchi or dry sounds : but this is very

undesirable. The rales differ according to the size of the bubbles, and are

called small, medium, and large. Rales are also divided into bubbling and

crackling : the latter have a sharp, clear, ringing, explosive character, which

is probably due to their occurrence in the midst of consolidated lung, and

to consequent special conditions of resonance
;

the former, or bubbling

rales, are dull, not ringing, or explosive, and occur mostly in tubes sur-

rounded by normal spongy tissue. Crackling rales are sometimes called

consonating from their supposed acoustic origin ;
and bubbling rales, 7ion-

consonating in contrast.

Thus, we have rales which are

small, . "^ r crackling (consonating),

medium-sized, \ and at the same time -! or

or large, \ (^bubbling (non-consonating).

Gurgling is a coarse rale which occurs in large cavities.

Crepitation is a term that has been used indiscriminately for all rales, but

is now generally confined to a very fine rale, so fine as to be suggestive of an

origin in dry materials (rubbing of hair close to the ear, rustling of silk, or

tearing of paper). It is heard in the early stage of pneumonia, in oedema

of the lung, and in lung that is forcibly expanded after prolonged collapse.

It is probably due to the opening up of minute bronchioles or even air vesicles

that have been adherent by sticky fluid, or from simple disuse. Crepitation

and the finer rales are heard only during inspiration ;
medium-sized and

coarser rales may be heard during expiration also.
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Metallic tinkling is resonance caused by a rale in a large cavity.

Friction sound, or pleuritic rub, is produced by the rubbing together of

two pleural surfaces roughened by inflammation. In its most characteristic

form it is a rough, grating, interrupted sound, like what may be heard on

forcibly dragging two pieces of leather over one another, or on rubbing the

palmar surface of a finger over a wooden surface. It is best heard during

inspiration, but may be heard with expiration also.

Auscultation of the Voice.—In most people the voice is transmitted

through the chesrt, and can be heard by the ear or stethoscope placed on any

part of it
\

this is called vocal resonance.

Diminished or Absent Vocal Resonance.—In children and females with

voices of high register, the vocal resonance may be slight or absent. In

disease its absence is produced by obstruction of the bronchus, or compres-
sion of the lung, involving the bronchus.

Increased Vocal Resonance—Bronchophony.
—There is naturally a louder

vocal resonance at those points where bronchial breathing is normally heard,

namely, the sterno-clavicular articulation, and the inter-scapular region {see

p. 343). In disease, it is caused by consolidation of the lung around patent

bronchial tubes, such as occurs in pneumonia, tubercular consolidation, and

sometimes compression by liquid. It has been explained as the result of

increased conducting power on the part of the solid lung, but it seems to me
that the view that it is due to altered conditions of resonance in the tubes of

the affected lung is more probable.

Pectoriloquy is the clear transmission of articulate sounds, as distinguished

from mere loudness of transmission of the vocal vibrations in bronchophony.
It may be recognized when the patient speaks aloud, but it is best observed

by asking the patient to whisper, when the laryngeal vibrations are absent.

It is observed over pulmonary cavities, and over consolidated lung.

^gophony consists of a peculiar nasal or twanging modification of the

voice, heard through the' chest. It derives its name from its supposed resem-

blance to the bleating of a goat. It has been shown, by Dr. W. H. Stone,

to be due to the suppression of the fundamental note, and the lower har-

monics of the vowel sounds, while the higher harmonics are transmitted in

an accentuated form. Its most common cause is undoubtedly the presence
of liquid in the pleura, and this suppression of the lower tones is attributed

to their inability to pass through, that is, to set up vibrations in, the layer

of liquid ; but it appears to me, it is better explained by supposing that the

bronchial tubes are modified by compression, so that whereas normally they

resonate the lower harmonics, now they can resonate only the higher har-

monics ; thus the former are stopped not at the fluid, but at the bronchial

tubes, ^gophony is commonly heard at the middle of the back behind,

internal to, or below, or over the lower end of the scapula; sometimes over

an area of several square inches. It is best brought out by asking the patient
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to utter words containing the vowels / and e, which depend on the presence

of the higher harmonics; such as "
three," "ninety-nine." As the area of

segophony may have a vertical extent of three or four inches, it cannot be

said to be limited to the upper edge of the layer of liquid. It is occasionally

heard in front. Sometimes, also, though rarely, it is heard distinctly when

no liquid is present, but the condition of the tubes is modified in some other

way; thus I have known it in pneumonic consolidation, with a bronchial

tube containing fibrin.

Auscultation of the Cough.—The patient is directed to cough while

the physician auscultates the chest. Increased resonance of the cough occurs

under the same conditions as increased resonance of the voice (consolidated

lung and cavity); moreover, the cough, and the forced inspiration preceding

it, will reveal the existence of rales that are not obvious on ordinary inspira-

tion. In infants, the spontaneous cough supplies the information as to vocal

resonance, which is given in adults by speaking.

Auscultatory Percussion.

In this process a stethoscope is placed on the chest, and the surface is

percussed around it : the stethoscope detects minute differences of resonance.

It is not much employed, except in the production of the bell sound ox bruit

d' airain, which occurs in pneumothorax. While the physician listens with

the stethoscope to one part of the chest presumed to be the subject of pneu-

mothorax, an assistant lays a coin on the chest, and strikes it with another

coin. The noise is resonated in the hollow cavity, and transmitted as a loud

ringing musical note through the stethoscope.

SUCCUSSION.

In cases of hydro- or pyo-pneumothorax, shaking the patient will elicit a

splashing sound, due to mixture of the air and liquid contained in the pleural

cavity.

DISEASES OF THE NASAL PASSAGES.

CORYZA.

Coryza, nasal catarrh, or "cold in the head," is so familiar to every one,

that a brief description will suffice. It is a catarrhal inflammation of the

mucous membrane of the nose, which often involves also the conjunctivae,

frontal sinuses, pharynx and Eustachian tube, and may spread to the larynx

and the bronchial tubes. It is most commonly the result of exposure to cold,

either by sitting in a draught, staying out late at night, or by getting wet

and failing to change the damp clothes; but it not unfrequently runs through
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a household in a way which strongly suggests that it possesses contagious

properties when once developed. An attack of sneezing is one of the first

symptoms, but this may be preceded by a feeling of indisposition, with

chilliness, headache, dryness of the throat, and loss of appetite.

The sneezing is soon followed by the discharge of clear mucus from the

nose, which requires the frequent use of the pocket-handkerchief; and there

is a feeling of stuffiness in the nose, due to swelling of the mucous membrane.

At the same time, the eyes are suffused and water freely, there is pain over

the eyebrow from implication of the frontal sinus, the throat is sore, taste

and smell are impaired, and there may be deafness from closure of the

Eustachian tube. Some febrile reaction is present at the same time. If the

catarrh extends to the larynx, the voice is hoarse, and there is constant irri-

tating cough ;
and its further spread to the lungs will cause the symptoms

described below under Bronchitis. After a few days the mucous discharge

becomes thicker and more opaque, and may ultimately be quite purulent,

continuing thus for a variable period, from two or three days to a week or

more. During this time the patient is very liable to fresh exacerbations of

the inflammation.

Treatment.—In mild forms little requires to be done. Free sweating at

night by means of additional blankets, a hot bath, or diaphoretic drugs,

often seems to check the disease ;
if cough be troublesome, a few drops of

ipecacuanha wine, with spirits of nitrous ether, or compound tincture of

camphor will relieve. Local remedies have been much tried of late. Dr.

Ferrier suggested a mixture of subnitrate of bismuth, 6 drachms, hydro-

chlorate of morphia, 2 grains, powdered gum acacia, 2 drachms : 2 or 3

drachms to be snuffed up in small quantities, hi the course of a day. A
solution of cocaine (2 to 4 per cent.) may be sprayed into the nostrils.

Internally, in a pure nasal catarrh, after the first few days, tonics, such as

quinine, will do good.

HAY FEVER.

(ySmnmer Catarrh. Hay Asthma^

This is a very severe catarrh which occurs to certain individuals, year after

year, in the early part of the summer—that is, during June or July, when

grasses and other plants are flowering. The symptoms may be chiefly nasal,

like those just described, or chiefly bronchial, when the disorder may be

called hay asthma. It is undoubtedly for the most part due to the diffusion

of pollen grains in the air, and their contact with the nasal, conjunctival or

bronchial mucous membrane, in persons peculiarly susceptible to this form

of irritation. Such persons are more often men than women, are generally

among the middle and higher classes of society, of neurotic disposition, and

have their first attack before the middle period of life. According to some

authors (Daly, Hack, De Havilland Hall,) there is always, in addition, a
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morbid condition of the nasal mucous membrane of the nose, namely, chronic

thickening. A chronic hypertrophic rhinitis does indeed occur, which

renders the individual constantly liable to catarrhal attacks. But others

(Sir M. Mackenzie, Bronner) deny that this is a necessary part of ordinary

hay fever.

Treatment.—Residence in the country during the hay time, and

exposure to the emanations of grasses must be avoided : if the sufferer

goes out, he may wear a veil over the eyes or nose. Locally, Mackenzie

recommends a spray of a 4 or 6 per cent, solution of cocaine to the eyes ;

for the nose, the cocaine spray should be followed by the daily introduction

along the floor of the nose of a bougie, smeared with vaseline or oil, and

left in for ten minutes at first, and for gradually increasing periods up to

half-an-hour or longer. He mentions also favorably borax and soda washes,

the vapor of benzoin, insufflation into the nose of morphia (Jg gr.) and

bismuth (i gr.); and Ferrier's snuff above mentioned. Where there is

chronic hypertrophic rhinitis, the application of the galvano-cautery to the

swollen mucous membrane, after the preliminary use of a 2 per cent, solu-

tion of cocaine, seems to be quickly curative. Internally, valerianate of

zinc and asafoetida, quinine, arsenic, belladonna, and bromide of potassium,

are of most value. If the symptoms are chiefly bronchial, they may be

treated, like ordinary asthma, by nitre-paper or stramonium cigarettes.

DISEASES OF THE LARYNX.

LARYNGITIS.

Laryngitis, or inflammation of the larynx, may be acute or chronic, and

arises from a number of causes. Among these are—exposure to wet and

cold, and the ordinary conditions of catarrhal inflammation
;
contact with

irritating vapors, air charged with dust or other minute particles, or scald-

ing water
;

the impaction of foreign bodies, or direct injury in other ways ;

extension of inflammation from surrounding parts, the pharynx, the bronchi

and trachea, or the tissues outside ;
the growth of tubercle, cancer, and

syphilitic gummata ;
the circulation of poisons in the blood, such as those of

diphtheria and measles, and finally Bright's disease. The results differ

somewhat according to the cause, and one can readily distinguish a catarrhal

laryngitis, an oedematous laryngitis, and the laryngitis of phthisis, of syphilis

and of diphtheria.

The question of the identity of croup and diphtheria may here be con-

sidered. Diphtheria, commencing in the fauces, frequently spreads to the

larynx and trachea, and there produces the characteristic membrane, with
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dangerous suffocative symptoms. But cases of laryngitis constantly occur in

which membrane is formed, and the laryngeal and tracheal symptoms are pre-

cisely similar to those of the diphtheritic cases, but there is no faucial inflam-

mation, no evidence of contagion, and often some proof of exposure to

catarrhal influences ;
these have been called croup. Are these apparently

spontaneous and sporadic cases of so-called croup really instances of diph-

theria, or are theycases of a non-contagious, membranous laryngitis, either

catarrhal, or the result of some other external influence? Many writers are

in favor of these cases of membranous laryngitis, or croup, being actually

diphtheria. An active course, and sthenic character of the symptoms gen-

erally were said to accompany croup, and early depression and asthenia to

characterize diphtheria ;
but it is now allowed that the clinical features are

the same. It is now, also, almost certain that there is no essential difference

in the morbid anatomy of these two groups, but it may hereafter be shown

that only in diphtheritic cases does the membrane contain septic organisms.

Oertel states that the membrane of diphtheria constantly contains micrococci.

There remain chiefly the arguments to be derived from the observed aetiology

of the disease in particular cases. So far as cold is concerned, it appears

that it is certainly of influence in determining attacks, even when diphtheria

is epidemic ;
but Dr. Fagge has shown that demonstrably contagious cases

rarely attack the larynx alone
;
and that cases of membranous pharyngitis,

in which the larynx is involved, are much less often traceable to contagion
than when the larynx is not involved. He also states, from an analysis of cases

at Guy's Hospital, that all cases in which the faucial inflammation was slight,

and the brunt of the disease fell upon the air passages, were in children under

five years of age, whereas diphtheria attacking the fauces is common in adults.

He considers it highly improbable that such diff'erences in contagiousness

and age should exist, although their recognition would be favorable to the

inclusion of the purely laryngeal cases under the head of diphtheria. And
he thinks that the difficulties of the problem are better met by supposing that

non-contagious membranous croup may spread from the larynx to the fauces,

just as diphtheria certainly spreads from the fauces to the air passages ; and

thus, according to him, croup is not only a distinct aff"ection from diphtheria,

but actually includes a large number of the cases of membranous inflamma-

tion of both the throat and larynx. The matter is, no doubt, still open to

question, and requires further investigation into the causes of individual

instances—an inquiry all the more difficult from the frequency with which

the source of contagion or catarrh escapes detection in cases respectively of

well-known contagious or catarrhal diseases. But since the clinical and

pathological characters of diphtheritic laryngitis are allowed to be identical

with those of the so-called croup, I shall not describe this last as a separate dis-

ease, but shall refer to the description of the laryngeal development of diph-
theria for an account of the symptoms of membranous laryngitis {see p. 105).



352 diseases of the larynx.

Acute Catarrhal Laryngitis.

^Etiology.—This is mostly the result of exposure to cold air, but also

arises from irritating vapors, dusty air, the entrance of foreign bodies, inflam-

mation spreading from the pharynx or bronchi, and as the result of the poison

of measles. Some people are liable to it whenever they get a severe nasal or

bronchial catarrh.

Morbid Anatomy.—The disease consists of swelling and increased vascu-

larity of the mucous membrane of the larynx, with the secretion of more or

less mucus, or in later stages muco-pus. Occasionally slight abrasions of the

epithelium occur, and less frequently hemorrhage takes place into the tissue

of the mucous membrane or on the surface. In very severe cases there is

cedema of the submucous tissues. As a result of the inflammation of the

overlying structures certain changes take place in the nervo-muscular appa-

ratus of the larynx, especially paralysis of the thyro-arytenoid muscles (internal

tensors).

Symptoms.—There is at first soreness or dryness of the throat, and the

voice becomes hoarse or entirely lost. There is occasional irritating cough,

shrill, husky, or toneless, with expectoration from time to time of small plugs

of mucus. Respiration is generally ''but little affected, but there may in

exceptional cases be some stridor, or mucous rales, produced in the larynx ;

and in children dyspnoea is much more often a marked symptom. Fever may
be slight or none. On examination with the laryngoscope the larynx is seen

to be reddened, either generally or in patches, the posterior ends of the vocal

cords, the inter-arytenoid space, and the ventricular bands being mentioned

as the parts most frequently affected. In consequence of the thyro-arytenoid

paralysis, the cords fail to meet in the middle, leaving a fusiform opening,

and to this, as well as to swelling of the inter-arytenoid fold, the loss of voice

is to be attributed.

The Prognosis is mostly favorable
;

the affection subsides in the course

of a few days.

The Diagnosis is generally simple, especially in adults
; diphtheria is

more severe, and may be accompanied by membrane on the fauces, by the

expectoration of membrane, or by albuminuria.

The disease affecting children, which has been described as spurious cfoup,

or laryngitis stridulosa, is probably a form of acute catarrhal laryngitis. It

is characterized by the sudden development of suffocative symptoms, fre-

quently in the middle of the night. A child, who has gone to bed apparently

well, wakes up suddenly in terror, with severe dyspnoea, and a barking or

husky cough, followed by loud and prolonged crowing inspiration. The

voice is husky and feeble, and the features are congested ;
if the condition

continues, the face may become pale and livid, and suffocation seems immi-

nent. Usually, however, in a short time the symptoms become less severe,
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and the child falls asleep. Either on the same night, after a few hours' sleep,

or on subsequent nights, the same attacks of threatening suffocation, with

croupy inspiration, may take place. In association with these attacks, there

is more fever (white tongue, flushed face, hot skin, etc.) than commonly
occurs in catarrhal laryngitis of adults. The attacks have been attributed to

muscular spasm set up by laryngitis j
but Sir M. Mackenzie attributes them

to the inspiration of mucus in the narrow child's glottis during sleep. These

symptoms are apt to recur in the same individual whenever he catches cold
;

they are, however, rarely fatal.

Treatment.—For acute laryngitis the patient should be placed in a uni-

formly warm atmosphere, and use steam inhalations from a suitable inhaler

frequently, which may be charged with tinct. benzoin, co. (5j to a pint of

water), or succus conii (5ij, with 20 gr. sodae carb. exsic), or lupulin (5ss) ;

or the air may be kept constantly moist by the use of a bronchitis-Jcettle.

Demulcent liquids should be drunk freely. The irritation of cough should

be allayed by opiates. The diet or regimen usual in febrile affections will,

of course, be followed. It is of great importance that the patient should

abstain as much as possible from using the voice. Local applications by the

laryngeal brush seem not to be advisable till the later stages, when astringent

solutions may be used {see p. 355).

Spurious croup is often met by the administration of an emetic, such as

sulphate of zinc (5 to 10 grains), or ipecacuanha (2 to 5 grains of powder, or

a drachm of the wine every ten minutes, till vomiting is produced). In

addition, hot flannels or a hot sponge should be applied to the throat. In

the intervals, the laryngitis is to be, treated by a moist, warm atmosphere

(steam-kettle) and mild opiates, as in other cases.

(Edematous Laryngitis.

^Etiology.—This occurs especially in young adults, and in males more

often than in females. It is sometimes caused by exposure to cold, and not

unfrequently, according to Mackenzie, is brought on by septic influences

among hospital nurses, students, and others. Inflammations of the pharynx,

probably of erysipelatous nature, and sometimes diphtheria, disease of the

cartilages and perichondrium, such as occur in enteric fever, syphilis, and

phthisis, cellulitis of the neck, spreading from aneurism and tumor in the

chest, or that known as angina Ludovici, and the contact of boiling water,

are among its causes, and it also occurs in Bright' s disease.

Morbid Anatomy.—It consists of an effusion of inflammatory serum into

the submucous tissue, and the serum contains more or less leucocytes, so that

it may be sero-purulent ;
or actual pus is diffused through the tissue.

Symptoms.—These are often very rapidly developed, and within a few

hours the patient may be in imminent danger from the obstruction to respira-

tion produced by the swelling. Besides the dyspnoea, which is the prominent
23
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symptom, dysphagia is also experienced, the voice becomes hoarse, feeble, or

disappears entirely, and there is more or less stridor in respiration. The

laryngoscope reveals enormous swelling of the epiglottis, which forms a thick

semicircular fold, or shows its two lateral halves much swollen and pressed

together; in color it is bright red. The swelling also affects the ary-epi-

glottic folds and the ventricular bands, but rarely the vocal cords themselves.

The swollen epiglottis can also be felt by the finger, or even seen on depress-

ing the tongue with a spatula. Care must be taken not to set up a spasm of

the larynx. A subglottic oedema is also described, but in Mackenzie's expe-

rience this is of a chronic nature.

The Diagnosis rests on actual inspection with the laryngoscope. The

Prognosis in cases of extensive oedema is a serious one
;

in those which

arise from blood-poisoning the latter may be fatal even if the dyspncea is

relieved.

Treatment.—The object should be to remove the laryngeal obstruction

as soon as possible. Local bleeding by means of leeches, inhalation of tan-

nin spray (Trousseau), sucking ice, and the free administration of potassium

bromide, recommended by Mackenzie, may be sufficient
\
but if the dyspnoea

is urgent the swollen epiglottis should be scarified by the laryngeal lancet, or

by a curved bistoury, covered nearly to the point with adhesive plaster, and
the throat should be gargled with warm water after the operation. If suffi-

cient relief is not afforded by scarification, tracheotomy must be performed.

Chronic Catarrhal Laryngitis.

.Etiology.
—This is often the result of acute laryngitis, especially when

the latter is not properly treated with complete rest of voice. It is seen in

those who use the voice continuously for long periods, and with much exer-

tion, like costermongers, schoolmasters, and clergymen. It may extend from

the pharynx, and is thus often induced by the excessive use of alcohol or

tobacco.

Symptoms.—There is hoarseness of voice, accompanied by dryness,

irritation of the throat, and tickling on prolonged use of the larynx ;
or there

may be loss of voice. The cough is frequent, but there may be only a little

hawking-up; and the expectoration, whic-Ii is mostly viscid mucus, is never

abundant. The symptoms are often most marked after an interval of rest,

and disappear during the effort of talking, until after a time fatigue again

ensues. Dyspnoea is generally absent. With the laryngoscope more or less

congestion of the mucous membrane is seen to be present, and this may be

diffused or unequally distributed, and mucus is here and there adherent to

the surface. In old cases the mucous and submucous tissues become swollen

and thickened, especially over the epiglottis, inter-arytenoid fold and ven-

tricular bands, and the vocal cords may become granular. The mobility of

the vocal cords may be impaired, partly by the thickening of the mucous
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membrane, partly from a paralysis of some of the muscles of the larynx,

which, according to Ziemssen, is more often unilateral than bilateral. Ero-

sions, or superficial ulcerations, are often present, especially on the carti-

laginous part of the vocal cords, and between the arytenoid cartilages.

Diagnosis.
—This must be made from the history and the laryngoscopic

appearances, in which the thickening has to be distinguished from the trans-

parent swelling of oedema, and the dull-red swellings of tuberculous laryn-

gitis. In cases of long standing the possibility of its connection with phthisis

must be carefully inquired into.

Treatment.—The condition is very troublesome, and requires persistent

treatment. The patient should protect himself from cold and exposure by suit-

able clothing, as well as by confinement to the house in bad weather
; and he

should talk as little as possible. Astringents should be applied by means of

the laryngeal brush. For this purpose the following solutions may be used :

Cupri sulph., lo grains to an ounce of water or glycerin; zinci chlorid., 30

grains; zinci sulph., 10 grains; alum, 30 grains. One of these should be

employed daily for seven days, on alternate days during the next two weeks,

and so on with gradually decreasing frequency. The spray inhalations are

also useful, either in addition to the brush applications, or in the intervals

when the brush cannot be frequently used. They should be obtained from

a Siegle's inhaler, or other spray apparatus, and used three or four times daily

for five minutes. For cases with excessive secretion Mackenzie recommends

turpentine; and carbolic acid (5ss-5j to glycerin 5j) for cases with long-

standing hypersemia and diminished secretion. The paralysis of chronic

laryngitis requires to be treated by electricity applied internally.

A subglottic chronic laryngitis has been described, in which the mucous

membrane below the vocal cord becomes much thickened and hypertrophied,

so as to be easily visible like a second true cord. Its exact nature is uncer-

tain, but Mackenzie has found it result from disease of the cricoid and ary-

tenoid cartilages. The prognosis is very unfavorable, and active treatment

is required of the same kind as that employed in ordinary chronic laryngitis

to prevent hypertrophy. In late stages bougies may be required to dilate

the glottis, and tracheotomy has been several times found necessary.

Glandular laryngitis, in which the racemose glands are chiefly affected, is

generally associated with follicular pharyngitis. The symptoms are those of

a mild chronic laryngitis, and require astringent treatment. Nitrate of silver

solution (gr. xx to Sj) has been especially recommended.

LARYNGEAL PERICHONDRITIS.
This variety of deep inflammation of the larynx requires a few words. It

is mostly the result of phthisis, carcinoma, syphilis, or enteric fever affecting

the larynx, or of simple chronic laryngitis. It may also arise from traumatic
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causes, such as direct injury by a blow or from cut throat, and it appears

probable that it may arise from slighter mechanical causes, namely, the

pressure of the larynx against the spinal column in patients confined to the

recumbent position, and the frequent passage of bougies down the oesophagus.

As a result of the inflammation the perichondrium becomes thickened, pus

forms in its fibres and collects between it and the cartilage, which, separated

from its nutritive supply, becomes necrosed. The structures superficial to

the perichondrium also become inflamed, cedematous, and purulent : thus an

abscess is formed, which contains the dead fragment of cartilage. If the

abscess opens the cartilage may be expectorated, and the breath will become

foetid from the offensive discharge.

Symptoms.—Dull, aching pam, tenderness on manipulation, with diffi-

culty of swallowing, hoarseness of voice or aphonia, are the usual symptoms,

varying somewhat according to the cartilage affected, and often very much

masked in secondary cases : thus in typhoid fever, loss of voice may be the

only symptom suggesting an inquiry into the condition of the larynx. If

the membrane on the outer side of the thyroid is affected, there will be swell-

ing in the neck and formation of an abscess. If the inner surface of the

thyroid, or the cricoid or arytenoid cartilage is affected, there is cedematous

infiltration of the interior of the larynx corresponding to it, which will be

visible with the laryngoscope. The mobility of the vocal cords may be

lessened by paralysis of the posterior crico-arytenoids when the cricoid car-

tilage is diseased, and by direct implication of the cord when one arytenoid

is affected.

The Prognosis is unfavorable
;
when the primary cause, as typhoid or

syphilis, is not in itself fatal, troublesome contractions of the glottis ensue

after discharge of the cartilage ; and pneumonia and gangrene of the lung

have occurred from insufflation of the offensive secretions.

Treatment.—In acute cases the inflammation may be reduced by the

application of leeches or an ice-bag to the surface. If an abscess forms it

must be incised. Often, however, tracheotomy is required, and before the

tube can be dispensed with, the contraction of the glottis has to be treated

perseveringly by dilatation with bougies, vulcanite tubes, or the pewter plugs

devised by Schrotter.

TUBERCULAR DISEASE OF THE LARYNX.

It is well known that among patients suffering from phthisis a considerable

proportion have a laryngeal affection, which has been described as laryngeal

phthisis. Different opinions have been held as to its relation to the pulmonary

disease, but two facts are now well established : one that the disease of the

larynx is always preceded by disease of the lungs ;
the other that, in the

large majority of cases at least, the disease is due to the deposit of tubercles

J
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in the laryngeal tissues. The tubercles occur as minute collections of cells

in the mucous or submucous tissues, forming, perhaps, slight prominences on

the surface, leading in time to more or less, often considerable, oedema of

the surrounding parts, and later to ulceration. Extending more deeply in

severe cases, the inflammatory process leads to perichondritis and necrosis

of the cartilages. The most frequent seats of the deposit are the mucous

membrane covering the epiglottis and the arytenoid cartilages, the ary-epi-

glottic folds, the ventricular bands, and the vocal cords.

The Symptoms are those of chronic laryngitis, and present nothing
characteristic. In cases of ordinary severity, hoarseness of voice, frequent

husky cough, and some pain on swallowing, are the prominent symptoms.
Sometimes in early stages the voice may be lost entirely from functional

failure, in later stages from paralysis of a vocal cord, or extensive destruction ;

and swallowing may be not only painful, but difficult on account of .^welling

of the tissues, or from their destruction preventing perfect closure of the

larynx. The cough is occasionally severe and paroxysmal, and expectoration

is variable, depending rather on the condition of the lungs than on that of the

larynx. In a small number of cases considerable obstruction to respiration

arises, and tracheotomy has occasionally been performed to prevent death

from asphyxia. The laryngoscope gives important information. In early

stages there is pallor of the mucous membrane, and a decided anaemia of

the larynx is said to occur quite early in many cases of phthisis. When
oedema takes place it often assumes a characteristic appearance, the ary-

epiglottic folds on one or both sides being swollen up into a pale globular or

pyriform tumor—the base backward, the point forward
;
and when both are

affected the swellings coalesce in the middle line. The epiglottis is often

cedematous and thickened, forming a turban-shaped swelling ; and the same

thickening may affect the ventricular bands, which are, however, often con-

cealed. Subsequently, numerous small ulcers form upon the swollen tissues.

The vocal cords, though not much thickened, also become the seat of ulcers,

which occupy chiefly the posterior halves.

Diagnosis.—This must be made partly from the laryngoscopic appear-

ances, partly from the condition of the lungs. Many cases occur in patients

with obvious phthisis. The pyriform swellings of the ary-epiglottic folds

are characteristic of the condition
;
but when they are absent, there may be

difficulty in distinguishing it from chrotiic catarrhal laryngitis and from

syphilitic disease. In the former there are less swelling and more congestion
than in tubercular laryngitis ;

in syphilis the ulcers are generally larger and

deeper, situate upon a more inflamed base, and solitary ; the thickening is

more irregular, and the disease often unilateral. Dr. Fagge calls attention

to the fact that ulceration of the larynx occasionally occurs apart from

phthisis in various diseases without any very obvious connection.
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Prognosis.—This is naturally bad, and permanent arrest of the symptoms
is quite rare.

Treatment.—In early stages relief is obtained by the use of mineral

astringents, as in chronic laryngitis. Perchloride and sulphate of iron have

been especially recommended. Inhalations of hop or benzoin are also of

value. Where the cough is troublesome, the greatest benefit is derived from

insufflations of morphia. This is effected by a special apparatus, consisting

of a tube in which the dose of morphia (-|- gr. to
|- gr.) with i

gr. of starch

is placed. The tube has a curved nozzle, and is introduced into the back

of the mouth, over the larynx, with the aid of the laryngoscope. When in

position, the operator blows through the tube, and the powder is thus

sprinkled on to the diseased surface. Fluids thickened with arrowroot, corn-

flour, or isinglass are best given where swallowing is difficult from food

entering the larynx, or, in extreme cases, an oesophageal tube may be neces-

sary. CEdema may have to be treated with scarification, and tracheotomy

may be required in urgent dyspnoea. The general treatment suitable to

cases of phthisis must at the same time be continued.

SYPHILITIC DISEASE OF THE LARYNX.

The larynx appears mostly to be affected in the later stages of syphilis,

often several years after infection
;
but occasionally earlier manifestations

occur. Among these are chronic hypersemia, ulcerations, and condylomata
or mucous patches. The condylomata are flat, round, smooth, yellow

patches, one-eighth to one-quarter of an inch in diameter, situated on the

vocal cords, epiglottis, ventricular bands, or inter-arytenoid fold. In the

later stages of the disease, gummata and deep ulcerations occur. The former

are round elevations of the same color as the rest of the larynx, from the

size of a pin's head up to that of a pea, often grouped on the posterior wall

of the larynx, but also on the epiglottis, ventricular bands, or ary-epiglottic

folds. They may ulcerate deeply or become absorbed. The ulcers of late

syphilis, though in themselves not unlike tubercular ulcers, solitary, or only
two in number, and often confined to one side of the larynx, are generally

deeper and surrounded with more inflammatory redness. They also develop

very rapidly in a few days. Laryngeal oedema and perichondritis with laryn-

geal necrosis occasionally result, and the cicatrization of ulcers frequently

leads to the union of parts of the larynx to each other, or to the pharynx,
and serious distortions of the larynx or contractions of the glottis ensue.

Thus the cords may be united by a web, or the epiglottis may be fixed to

the pharynx.

Symptoms.—These are not distinctive, and vary much, according to

the severity of the lesion. They are hoarseness or loss of voice, occasionally
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cough in earlier stages, and more or less dyspnoea in later stages. Swal-

lowing is often painful, though the absence of pain when not swallowing
is remarkable. Muco-purulent expectoration with blood may accompany
extensive ulceration, and in a few cases free hemorrhage has taken place.

Hereditary syphilis of the larynx in children has been seen by Mackenzie

in the form of ulcerations of the epiglottis. German writers have recorded

instances in infants.

Diagnosis.
—

Syphilis of the larynx may be confounded not only with

tubercle {see p. 357), but also with cancer. In this last the ulcer is gener-

ally preceded and accompanied by growth, in the form of nodular excres-

cences. The ulcers of qancer may be very large, and the surrounding tissue

is inflamed.

Prognosis is not specially unfavorable to life.

Treatment.—Syphilitic lesions yield to vigorous treatment by mercury
or iodide of potassium ; perchloride of mercury inhalations are recommended
of a strength of i to 500 or i to 1000. The resulting- contractions may
necessitate tracheotomy. The voice is then commonly lost, and generally
the tracheotomy-tube has to be worn for life

;
but attempts may be made to

dilate the glottis mechanically, or to divide a web by the cutting-forceps, by
the cutting-dilator of Dr. Whistler, or by the electric cautery.

TUMORS OF THE LARYNX.

Benign Tumors.

These are papilloma, fibroma, mucous cyst, myxoma, angioma and lipoma.
The last three are quite rare, and occur especially in children,

Paplllomata are the most common. They are frequently about the size

of a pea, but may be as small as a mustard-seed, or in rare cases as large as

a walnut. They are pink, whitish-gray, or red, have an uneven, or papil-

lated, or warty surface, and grow mostly from a broad base. They are often

multiple, and their usual seat is the vocal cord on one or both sides, or the

angle between the cords
; sometimes the ventricular bands or the epiglottis.

They are liable to recur after rembval, and in a few instances have been

known to undergo epitheliomatous degeneration.

Fibromata, or fibrous polypi, are of slower growth, and show no tendency
to recur. They are round or oval, and pedunculated, with a smooth surface

and bright-red color. Usually of hard consistence, they are more rarely soft,

and contain a good deal of serous fluid in the meshes of the fibrous tissue.

They are generally single, and arise from one of the vocal cords.

Mucous cysts arise commonly from the epiglottis, and are surrounded with

an area of injected mucous membrane. They have dense walls, and are filled

with thick, white, sebaceous material, or thinner yellowish or brown fluid.
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The Symptoms of tumors depend upon their seat. If situate upon
the vocal cords the voice is impaired or lost

;
and impairment of voice is

the commonest symptom. If the tumor is sufficiently large, dyspnoea is

present. Dysphagia from implication of the epiglottis, and cough, generally

dry and hacking, also occur. In children the cough may be croupy. Pain

appears to be rare.

The Treatment is removal by surgical operation. In all cases where it

can be effected, it should be done by endo-laryngeal methods. Various

instruments have been devised for incising, tearing, or removing growths

through the upper aperture of the larynx. They have a curve or rectangular

bend near the extremity, so that they may be passed down to the larynx with

one hand, while the laryngeal mirror is held in the other. Where removal

cannot be effected in this manner it may be necessary to operate from out-

side, either by division of the thyroid cartilage (thyrotomy) or by division

of the membrane above or below the thyroid cartilage (supra- and infra-

thyroid laryngotomy). These operations belong rather to a work on surgery,

and will not be further discussed. Caustics have been almost entirely super-

seded by endo-laryngeal operations ;
but mucous cysts are best treated by

incision, and application of caustics to the interior after evacuation of the

contents. The electric cautery has also been used with success. Trache-

otomy is not unfrequently required to relieve urgent dyspnoea, or as a

preliminary to a lengthy operation on the larynx.

Malignant Tumors.

These are mostly epithelioma, but scirrhus, encephaloid cancer, and sar-

coma also occur. They are more frequent in men than in women, and

appear commonly in advanced life. From Mackenzie's table the ventricular

bands seem to be the most common seat of cancer, but it also starts in the

vocal cords, the commissure, and the epiglottis, and it may involve the

whole larynx, so that after a time it is impossible to say where it has begun.

The appearance of the tumor is at first not distinctive, but it shortly ulcerates,

vegetations spring up about the margins in epithelioma, and these ulcerating

in their turn, the disease rapidly spreads. The surface is often covered with

pus, or sanguineous muco-pus, and occasionally free hemorrhage takes place.

(Edematous laryngitis and perichondritis occur as complications. The larynx

is, of course, affected sometimes by cancer spreading from the pharynx or

the neck.

Symptoms.—Dyspnoea, dysphagia, and alteration of the voice occur as

in other laryngeal affections. An important feature is pain, which is at first

local, but subsequently radiates to the ear, orbit, or forehead. As ulceration

proceeds, the breath becomes foetid, and hemorrhage may occur. The voice

early becomes hoarse, but is rarely completely lost. Occasionally the sub-
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maxillary glands are implicated, and in rare cases the thyroid cartilage is

distended by the growth within.

The Diagnosis may be difficult at first, but on the appearance of a tumor

its features, the age of the patient, and the absence of a history of syphilis,

or of long-continued chronic laryngitis, will afford strong evidence of its

cancerous nature.

The Prognosis is unfavorable, and the Treatment can be little more

than palliative. Some benefit has been said to be derived from iodide of

potassium, but tracheotomy becomes eventually necessary. The question of

the complete removal of the larynx is a purely surgical one.

FOREIGN BODIES IN THE LARYNX.

There are a large number of foreign bodies which have at different times

found their way into the larynx. Among these are peas, beans, buttons,

coins, fragments of bone, shells, pebbles, artificial teeth, portions of solid

food, and pieces of children's toys. The obstruction may be at once fatal,

or it may be so slight as to be scarcely noticeable. Indeed, it should be

remembered that it is not always known to patients or their friends that a

foreign body has been introduced. Thus a child attending among my out-

patients for phthisis, was one day left in a perambulator outside a shop,

while its mother went in to purchase something, was suddenly taken with

"con\ailsions," became black in the face, and died. It was only on post-

fnorte/n examination that it was discovered that a pea had got into the larynx,

where it lay completely occluding the glottis. Another interesting case was

communicated by Mr. Golding-Bird and myself to the Clinical Society. A
man came to the hospital for hoarseness and occasional cough. On examin-

ing the larynx I saw what appeared to be a white bony substance below the

vocal cords. On telling him he appeared to have a piece of bone in his

throat, he said that three months previously he had by accident swallowed

a piece of bone in some sheep's-head broth, that it stuck in his throat and

nearly choked him, but that his wife forced a passage with the gravy-spoon.
He was relieved, and, though the laryngeal trouble followed, he had no idea

but that he had properly swallowed the piece of bone, which proved, on

removal by laryngotomy, to be three-quarters by five-eighths of an inch in

size.

Impacted foreign bodies may give rise to secondary inflammation, oedema,

or hemorrhage, or to pain or spasm. Sometimes a change of their position

may cause sudden death. Their position and relations should be accurately

estimated, and they should be removed, if possible, by forceps through the

upper opening of the glottis, even when they are below the cords. But

they may require thyrotomy, or infra-thyroid laryngotomy.
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PARALYSIS OF THE LARYNGEAL MUSCLES.

From the peculiar course of the recurrent laryngeal nerve—the chief motor

nerve of the larynx
—

paralysis of these muscles has often a diagnostic import-

ance be)^nd that of the trouble arising locally. But it may be caused by
lesions not only of the laryngeal nerves, but also of the vagus above their

origin, and of the medulla where the nuclei are situated. Thus laryngeal

paralysis is a part of "bulbar paralysis," results from syphilis and tumors

affecting the medulla oblongata, and occurs occasionally in association with

locomotor ataxy and insular sclerosis. The vagus in the neck may be com-

pressed by tumors and enlarged glands, or may be injured by wounds or

operations. The recurrent laryngeal nerves are in danger in two situations

—the thorax and the neck
;

and the left is the more liable to lesion from its

curving round the arch of the aorta, whereas the right goes no lower than

the subclavian artery. Either of them may sometimes be involved in the

fibrous thickening at the apex of the lung in chronic phthisis, but the left is

especially liable to be compressed by mediastinal tumors, by enlarged bronchial

glands, and by aneurism of the arch of the aorta. In the neck the two

nerves ascending to the larynx lie between the trachea and the oesophagus,

and may be involved together in cancer of the latter, or compressed by an

enlarged thyroid. Paralysis also occurs, as already stated, in catarrh, and

from other local affections of the larynx ;
as a result of diphtheria, chronic

alcoholism, and probably lead and arsenic (ISIackenzie) ; and, finally, as a

purely functional failure, or part of hysteria. The more important forms of

paralysis will now be described.

Complete Paralysis of the Vocal Cords.

This is the result of lesions dividing or severely injuring the recurrent

laryngeal nerve, or the vagus above ; or of diseases of the medulla oblongata,

e. g., bulbar paralysis. Of the nerve lesions, neuritis from alcohol and

diphtheria must not be forgotten. The paralysis may be bilateral or uni-

lateral. When bilateral, the cords assume what is known as the cadaveric

position. They are immovably fixed midway between the positions of ah-

duction and ^z^/duction, each cord with a concave margin, leaving a fusiform

interval between them, unaffected by inspiration, expiration, or attempts at

phonation. The aperture is sufficiently wide for respiration, hence there is

no dyspnoea ;
but phonation is impossible, as the cords cannot be approxi-

mated, so that the patient speaks in a whisper, and the acts of coughing and

expectoration are imperfectly performed. Some stridor is produced on

forced inspiration, probably from the vocal cords, ary-epiglottic folds and

arytenoid cartilages being thrown into vibration.

When the paralysis is unilateral, the cord affected lies in the cadaveric

J



PARALYSIS OF THE LARYNGEAL MUSCLES. 363

position, but from the mobility of the sound cord the symptoms differ some-

what. Again, there is no dyspncea. The voice may be entirely lost, but

often it is produced by the healthy vocal cord being drawn completely over

the median line till it comes into contact with the paralyzed cord. The

voice is then harsh, and may break into falsetto on an increase of the effort.

The cough has often a peculiar brassy or clanging quality.

Paralysis of the Abductors.

Although the recurrent laryngeal nerves, supplying as they do all the

muscles of the larynx except the crico-thyroid, must contain fibres for both

^^fductors and aMuctors, it is a remarkable fact that coarse lesions of these

nerves (compression by tumors or aneurisms) may result at first in paralysis

of the abductors alone. Abductor paralysis also results from lesions of the

medulla, where it may be supposed it sometimes depends on a separate affec-

tion of the nucleus of the abductor fibres
; though it is to be note'd that

adductor paralysis alone never arises under such circumstances. But there

has been much difficulty in finding an hypothesis to explain the separate

affection of the abductors when the vagus or recurrent is diseased. It is

probably sometimes the result of change primarily in the muscle
;

it is rarely

the result of hysteria.

It may be bilateral or unilateral. In bilateral paralysis of the abductors

the cords are seen to be permanently approximated in the middle line to

within one-tenth of an inch of each other
;
on attempted phonation they

meet completely; on inspiration they do not separate, but may even be

drawn a little closer together ;
on expiration they scarcely move, or only in

the reverse sense to their slight movement in inspiration. The important

symptom is dyspncea, which results from the permanent narrowing of the

glottis ;
this is generally accompanied by stridor on inspiration, which is

worse on exertion, and often extremely loud during sleep. The voice may
be clear, or a little hoarse. Coughing can be perfectly effected.

When only one cord is paralyzed, the dyspnoea is less serious, and the

stridor less marked ; and they may only be present on exertion. The voice

may be normal. The fixed position of the cord near the middle line can be

recognized by the laryngoscope.

Diagnosis.—The symptoms and the laryngoscopic appearances generally
suffice to distinguish abductor paralysis, but it may be confounded with

spasm of the adductors, with anchylosis of the arytenoids in the position of

adduction, and with perverted action of the cords in which they move
inward instead of outward during inspiration.

The Prognosis is generally serious. Except when hysteria or syphilis is

the cause, there is little hope of recovery ;
and while some cases may last for

years without any change, there is a constant liability to death from suffoca-

tion. Death may arise in other ways where the cause is progressive, such as
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oesophageal cancer, or double aneurism. In long-standing cases the posterior

crico-arytenoid muscles become completely atrophied.

Treatment.—Where the cause of double paralysis is central, or there is

a possibility of syphilis being the cause, iodide of potassium and perchloride

of mercury may be given internally, and the tone of the muscles improved

by faradism and galvanism applied by laryngeal electrodes ; the subcutaneous

injection of sulphate of strychnia (J^ gr.) has also been recommended. But

if no improvement takes place in a few weeks, and if dyspnoea is constant,

or night attacks take place, tracheotomy should be performed, and the tube

worn constantly.

In unilateral paralysis the risk of asphyxia is much less, and the treatment

may be directed mainly to the cause.

Paralysis of the Adductors.

This is mostly the result of functional disease or hysteria, and rarely occurs

alone from structural lesions. Two sets of adductors are described—the

lateral adductors, or lateral crico-arytcenoidei, and the central adductor, or

arytanoideus proprius ; but the inner fibres of the thyro-aryt(znoidei, or

internal tensors, also act as adductors of the anterior portions of the vocal

cords. In the most common form of adductor paralysis these are all affected.

When examined with the laryngoscope, the glottis is seen to be widely open ;

on attempts to speak, the cords scarcely move at all, but remain still at the

sides of the larynx. As the cords cannot be approximated, the patient

speaks only in a whisper, no laryngeal voice being produced, though some-

times, with an effort, a momentary contact of the cords may be effected.

Coughing, in which the cords are brought together by involuntary reflex

action, is generally perfect ;
and from the open condition of the glottis there

is no dyspnoea. This constitutes functional or hysterical aphonia, which is,

however, often started by slight catarrh of the larynx, or by sore throat, or

other local trouble
;
but more generally, like other hysterical conditions, by

mental disturbances or bodily illness. Sometimes the adductor paralysis is

less extensive ;
the internal tensors may be alone affected, so as to produce

want of contact of the cords on attempted phonation, each cord presenting

a concave margin to its fellow in its anterior half. And sometimes the

central adductor is paralyzed, in which case the anterior portions of the

cords come into contact, and a triangular space is left open behind, between

the arytenoid cartilages. These last two forms are not uncommon in the

course of catarrhal laryngitis. They may occur together, producing
defective closure in front and behind, while the processus vocales are in

contact. In these cases the loss of voice is not so complete as in that first

described.

The Diagnosis of these conditions is easily made with the laryngoscope.

Even without this, the voicelessness of the patient, the absence of dyspnoea.
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cough, and expectoration, and the power to cough at will, are sufficiently

distinctive.

The Prognosis is favorable, and cases of many years' duration may be at

length cured.

Treatment.—Functional aphonia must be treated by faradization. Slight

cases will often be cured by the application of a current to the neck, an

electrode being placed on either side of the larynx. But long-standing
cases require often endo-laryngeal faradization. One electrode should consist

of a metal plate placed on the neck in front of the larynx ;
it is conveniently

retained by a band round the neck. The other is the laryngeal electrode,

which must be introduced into the larynx with the aid of the mirror. The
instrument is so made that the current passes to the free extremity (touching
the larynx) only when a key in the handle is depressed by the operator. It

is advisable in all cases to give a powerful shock even at first. Often the

patient at once cries out, and recovers the use of the voice from thartime.

In other cases the voice is recovered for twenty-four hours or more, and is

lost again till the muscles are again submitted to faradization. Stimulating

applications, inhalations, and sprays are also useful as adjuncts. The health

of the patient should be maintained by tonics, and nervous failings should

be met by the requisite moral treatment. Paralysis occurring in the course

of laryngitis will generally spontaneously recover at the same time.

Paralysis of the External Tensors.

The crico-thyroid muscles may be paralyzed on one or both sides, but this

is not a common occurrence. It arises from cold, or from prolonged use of

the voice. The voice becomes gruff, or may be entirely lost. With the

laryngoscope, the cords are seen to be applied to each other in a wavy line,

instead of being perfectly straight and parallel. This condition should arise

from lesions of the superior laryngeal nerve. Mackenzie records a case due

to pressure of an inflamed gland on this nerve, but has chiefly known these

muscles paralyzed in connection with diphtheria.

Paralysis of the thyro-epiglottic and ary-epiglottic muscles, which depress
the epiglottis, occurs also from lesion of the superior laryngeal nerve, and is

accompanied by anaesthesia.

SPASM OF THE GLOTTIS.
In this affection the adductors are spasmodically contracted, and complete

closure of the glottis takes place, preventing the entrance of air, and produc-

ing asphyxia, or even death. It may occur at all ages, but is especially

frequent in infants, in the form now to be described.
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Laryngismus Stridulus.

{Spasmodic Crozip. C/iild-crowing.)

This occurs between the ages of three months and two years, and is more

common' in boys than in girls. It is promoted by imperfect hygienic con-

ditions, and is more frequent among the poor, and in those children that are

hand-fed, or are nursed by sickly or half-starved mothers. Rickets, which

occurs under similar hygienic conditions, is observed in a large proportion

(75 per cent.) of the cases. The predisposition being present, a number of

causes may excite a spasm, such as crying, sucking, quick movements, milk

getting down the larynx, indigestible food in the stomach, and the irritation

of dentition ;
but the attacks often occur without any such obvious antecedent.

The child may be in fairly good health, or may suffer from the symptoms
common in rickets, when it is noticed to make a slight crowing sound

occasionally. This may be repeated at intervals without giving rise to any

alarm, but gradually becomes more frequent, and then is liable to be induced

by the exciting causes above mentioned ; however, it often occurs during

sleep, and, on the whole, more during the night than in the daytime.
After a while the interruption to respiration, at first only indicated by the

crowing, becomes more marked. Breathing ceases, the chest is fixed, the

face becomes pale and livid, the head is thrown back, and the facial muscles

are slightly twitched. In a short time the spasm yields, and the air enters

with a loud crowing noise through the still imperfectly opened glottis ; and

the child in a few minutes more may return to its playthings. In the severest

cases the glottic spasm is accompanied by convulsive rigidity of the hands

and feet, known as "
carpo-pedal

"
contractions: the fingers are bent into

the hand, the thumb within the fingers, and the hand is flexed on the wrist
;

the legs are extended, the feet bent on the legs, the soles turned inward,

and the great toe widely separated from the others. General convulsions

may be added to these. Occasionally, death takes place during a fit, from

complete stoppage of the respiration ;
and as the crowing is really the signal

that the spasm is relaxing, it will be seen that in the fatal cases death may
occur quite silently.

Many opinions have been offered as to the causation of spasm of the glottis

in children. It has been attributed by Elsassser to the softness of the skull

in rickets allowing the compression of the brain when the child is recumbent.

Dr. Ley thought it was due to irritation of the recurrent laryngeal nerves by

enlarged bronchial glands. Dr. Marshall Hall referred all to reflex action

from irritation of the nerves of the teeth, stomach, or intestines. The first

two hypotheses have been disproved ;
the last may still be correct for some

instances, but most recent writers (Mackenzie, Goodhart, Fagge) are

inclined to attach much more importance to the greater excitability of

the nerve-centres which must underlie it even on Marshall Hall's theory,
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and which is the joint result with rickets of the hygienic defects above men-

tioned.

Diagnosis.—The symptoms are very characteristic, and not easily con-

founded with any other. The absence of fever, the shortness of the attack,

and the complete intermission between the attacks, distinguish it from laryn-

gitis. A foreign body might cause symptoms like it, as shown by the case I

have recorded (p. 361).

Prognosis.—This is, on the whole, favorable. The child may, indeed,

die in a severe attack, and friends should be instructed what to do before a

doctor can arrive. But if fatal results can be warded off, the disease in time

subsides, or yields to treatment and the improved condition of the child's

health.

Treatment.—This has to be considered in relation to the general health

of the patient, and the occurrence of the attacks. The child must be put

immediately under the best possible hygienic conditions: fresh air^ well-

ventilated rooms, and improvements in its food, where this is insufficient or

unsuitable {see Rickets). Medicinally, cod-liver oil, or cod-liver oil with

malt extract, is of great value, and the bromide of potassium or ammonium

may be given, in doses of 2 to 5 grains, three times daily, according to the

age of the child. If the attacks are slight, sponging the child from head to

foot two or three times daily with cold or tepid water, according to the season,

often quickly stops them. The bowels should be attended to. In the more

severe fits, the head should be raised, the surface of the body and face slapped
with a towel dipped in cold water, and ammonia or acetic acid held to the

nostrils. Or the body may be immersed in warm water, and cold water

poured over the head and face. The administration, when the child can

swallow, of tincture of castor, or of musk (gr. 1^2 with sugar and gum in a

teaspoonful of water), tickling the fauces, a few whiffs of chloroform, and

enemas of 20 to 30 m. of tr. asafoetidae, have been also recommended. Even
after apparent death, artificial respiration will sometimes restore the patient.

Spasm of the Glottis in Adults.

This occurs most frequently in connection with laryngitis, oedema of the

larynx, paralytic conditions, or the presence of foreign bodies. The entrance

of saliva or small particles of food or drink into the larynx may cause most

dangerous spasm ; and a certain amount is often induced by the application

of medicated solutions to the mucous membrane of the larynx. Apart from

these causes, it is most often the result of hysteria.

Treatment.—Inhalations of chloroform, vapor coninas, stramonium, or

datura tatula should be employed, if they can be obtained in time.
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Chronic Infantile Stridor.

This is the place to mention an affection of the larynx which occurs in

infants from birth up to the age of one or two years. It consists of a pecu-
liar croaking sound, which is generally first heard soon after birth, and is

continuous for long periods, perhaps all day and night, but may be absent for

a few hours. The croaking takes place with inspiration, and is either a rough
rhonchal sound, or more clear and musical

; expiration is either quite normal,

or rattling as if from accumulated mucus
;
the cough and cry are, as a rule,

normal. There may be a little sucking-in of intercostal spaces, but there is

rarely any lividity. In some cases the noise is constant during sleep, in

others it is absent
;

it is generally worse when the child is lively or excited.

It subsides as the child grows older, but I have known it still present at two

and a half years. The child is in other respects quite healthy. Dr. Lees

had the opportunity of examining the larynx in one of these children who
died of diphtheria, and found the epiglottis folded on itself, and the ary-

epiglottic folds in contact. From this it would appear that the stridulous

noise is due to the obstruction which the folded epiglottis presents to the

entrance of air, whereas the expired air passes through it with compara-
tive ease. It does not itself appear dangerous to the infant's life, and I know
of no treatment which has any influence upon it.

ANESTHESIA OF THE LARYNX.
This occurs in diphtheria, and in bulbar paralysis. It is recognized by

the insensibility of the laryngeal mucous membrane when touched with a

probe, introduced with the help of the laryngoscope. It is often accom-

panied by dysphagia from particles of food entering the larynx. This is,

according to Mackenzie, from paralysis of muscles supplied by the superior

laryngeal nerve, and not because of the insensitiveness of the mucous mem-
brane. The muscles which fail, under these circumstances, are those which

depress the epiglottis and close the upper aperture of the glottis during

swallowing'. Anaesthesia from diphtheria generally recovers ; prognosis is

naturally bad in progressive bulbar paralysis.

The Treatment should be by galvanic and faradic applications ; strych-

nia may be given internally ; and feeding with the oesophageal tube may be

necessary if dysphagia is serious.

J
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DISEASES OF THE TRACHEA.

TRACHEITIS.

Inflammation of the trachea arises from circumstances similar to those

producing laryngitis. Acute catarrhal tracheitis frequently accompanies

laryngitis and bronchitis, but is masked by the symptoms which they pro-

duce. Occasionally it exists alone. It then produces cough, often hacking,

perhaps violent or paroxysmal, with some amount of expectoration. With

the laryngoscope, the mucous membrane may be seen to be congested, and

ulcers are sometimes observed. With the stethoscope, raucous rales may be

heard in the trachea
;
but the swelling of the mucous membrane and the

raucous accumulation are not generally sufficient to cause much dyspnoea.

The patient requires treatment similar to that used in bronchitis—warm

temperature, and avoidance of exposure. Troublesome cough may-be re-

lieved by insufflations of morphia (Jg to i
gr.) or bismuth nitrate (^ to

|-

gr.); and expectorants, such as squills and ipecacuanha, steam or benzoin

inhalations, and the application of mustard to the upper part of the sternum,

are of service.

The trachea is attacked by diphtheria, spreading from the larynx. Croup
was at one time supposed to be mainly a tracheitis (^cynatiche trachealis), but

it is now recognized that membranous inflammation of the trachea descends

from the larynx.

Tubercle of the trachea occurs occasionally in association with tubercle of

the larynx ;
ulceration follows the deposit of tubercle in the mucous mem-

brane or submucous tissue. The ulcers are more common on the posterior

wall, and comraonly measure from two to four millimetres, but may reach

ten millimetres in diameter. The symptoms due to tracheal tubercle are

generally masked by those to which simultaneous disease of the larynx or

the lung gives rise.

Syphilis, in its secondary and tertiary stages, also aff'ects the trachea, pro-

ducing in diff'erent cases, according to Mackenzie, congestion, condylomata

(rarely), and superficial ulcers. The most important change, however, is

stricture. This affects both the trachea and one or other bronchus. The

trachea is affected most often at its lower end, less commonly at its upper
end

;
and the stricture may consist simply of a narrowing at one spot, or a

considerable length of the trachea may be reduced in calibre. The mucous

membrane is raised into bands and ridges, which have been regarded as

cicatrices of former ulcers, possibly preceded by gummata; but German

pathologists look upon the thickening as a direct result of the syphilis, and any
ulceration which may occur as secondary. In late stages the cartilaginous

rings have been exposed, necrosed, and expectorated or absorbed. The stric-

ture can be sometimes seen below the glottis by means of the laryngoscope.

24
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NEW GROWTHS IN THE TRACHEA.
The trachea is remarkably little subject to primary new growths, whether

benign or malignant. When present, they give rise to dyspnoea, and may
be recognized, possibly, by the use of the laryngoscope. More frequently

cancer of the oesophagus or of the mediastinum grows into the adjacent

trachea, narrowing its channel and producing symptoms of stricture. Where

it spreads from the oesophagus, it is preceded by dysphagia ;
but tracheal

symptoms may be the first indication of cancer of the mediastinum. Another

way in which the tumors affect the trachea is by simply compressing it from

outside.

As the chief symptoms in all these cases depend on the reduction of the

calibre of the trachea, and as this may be due to other causes besides such

tumors, it will be well to consider separately the pathology and clinical

features of tracheal obstruction.

Tracheal Obstruction.

This arises in three ways : (i) From compression from without
; (2) from

changes in the walls of the trachea itself (stricture) ; (3) from foreign bodies

within it.

Cornpression of the Trachea.—The most common causes are mediastinal

new growths, aneurism of the aorta or large vessels, enlargement of the

thyroid body, and malignant tumors in the neck. Cancer of the oesophagus

may also compress the trachea, but soon invades it, so that perforation takes

place between the two tubes. Less commonly, caseation and suppuration of

the bronchial glands may lead to their enlargement, by which the trachea is

compressed. This is more common in children. The abscess may burst

into the trachea, and pus or portions of caseous glands be expectorated. A
case of compression by mediastinal abscess from caries of the spine is quoted

by Fagge from Schnitzler. And, lastly, the trachea is sometimes pressed

upon by the dilated left auricle in cases of mitral constriction.

Stricture.—The chief cause is syphilis, which has been already considered.

Foreign bodies are rarely retained in the trachea, but commonly fall into

one or other bronchus, though they may be driven up and down the trachea

by the respiratory currents.

Symptoms.—The most important are dyspnoea and stridulous breathing ;

they are often accompanied by cough, and the expectoration of thin frothy

mucus. The voice is unaffected, or simply feeble from the obstruction

weakening the current of expired air. The chest is resonant, but vesicular

murmur is faint, or drowned by the noise of the stridor. Other symptoms

accompanying tracheal stenosis are due to the lesion which causes it, and

these may be entirely absent at first in a case of aortic aneurism or deeply-

seated mediastinal tumor.
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Diagnosis.—This has to be made (i) between obstruction in the trachea

and obstruction in the larynx ; (2) between the different causes of tracheal

obstruction.

The first may be determined at once by the laryngoscope, by which the

absence of laryngeal disease may be proved, and even the presence of

tracheal stricture, or of tumor or aneurism compressing this tube, may be

observed
;
but there are other points of distinction that are of value, espe

cially as patients with severe dyspncea do not always readily submit to

laryngoscopic examination. One is the fact noticed by Gerhardt, that in

laryngeal obstruction the larynx is moved extensively up and down in the

neck during respiratory movements, whereas in tracheal obstruction it moves

but slightly. In laryngeal obstruction the head is thrown back
;

in tracheal

obstruction it is often bent forward. The stridulous breathing does not

always offer points for distinction. Dr. Fagge says it is mainly inspiratory

in tracheal as it is in laryngeal obstruction ; but the expiratory stridor in

the former is certainly louder than commonly occurs in double abductor

paralysis, and this is a form of laryngeal stenosis from which tracheal obstruc-

tion has often to be diagnosed : for instance, where symptoms point to

aneurism or mediastinal growth, and the question is whether the dyspnoea is

due to compression of the trachea, or of the recurrent laryngeal nerves.

Under these circumstances, the growth may press both on the nerves and

the trachea, and a double cause for dyspncea exists, when even the laryngo-

scope will not help us to a knowledge of the condition of the trachea.

Auscultation of the trachea is deceptive, as the loudest stridor is heard over

the larynx even when the stenosis is in the trachea. This I have verified

on more than one occasion. The point is of practical importance because

laryngeal obstruction may be relieved by tracheotomy, but tracheal obstruc-

tion rarely so
; and it is desirable to spare the patient an operation of this

nature when it can do no possible good.
The recognition of the cause of tracheal obstruction depends upon col-

lateral symptoms, which in cases of compression would reveal the presence

of something involving other organs, and causing dysphagia, compression of

the veins of the head, neck, or arm, or of corresponding nerves, dullness

under the sternum, or at the upper part of one or other chest. On the other

hand, stricture due, as already stated, to syphilis must be free from such

symptoms ;
but an aneurism of the aorta may compress the trachea without,

at first, any other symptom by which it can be recognized. For the diag-

nosis of mediastinal growth from aneurism, the reader is referred to those

subjects.

Much that has been said of tracheal obstruction may be said of obstruction

of a main bronchus. Aneurisms and mediastinal growths are the chief causes

of compression ; syphilis leads to stricture ; and foreign bodies become

lodged in it. The lower end of the trachea and one or both bronchi may
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be compressed at the same time by growth or aneurism. The special liability

of the left bronchus to compression by an aneurism of the arch of the aorta,

under which it passes, is of importance. Foreign bodies more frequently

fall into the right bronchus, because the dividing ridge between the two

bronchiis somewhat to the left of the middle line, and hence objects falling

down the centre of the trachea are directed into its right branch. They may
be driven up into the trachea during coughing, and fall back into the same

bronchus or the opposite one. If the object is impacted in the bronchus it

proves a permanent obstruction, and may cause ulceration and sloughing of

the mucous membrane. The symptoms of obstructed bronchus vary with

the degree of obstruction
;
and since the opposite tube is often free, and

thus only half the respiratory area is interfered with, the bronchus is often

much more completely obstructed than the trachea can be. There may be

no stridor, but the vesicular' murmur over the corresponding lung is very

deficient or absent
; and tactile vibration is diminished, though the percus-

sion note over the chest remains normal. In extreme cases all the air may
become absorbed from the lung, which becomes completely collapsed, while

the chest shrinks, with percussion dullness, and entire loss of breath and

voice sounds, and vocal fremitus. Another result of stenosis of a bronchus

is dilatation of the several smaller bronchi in connection with it
; pus forms

abundantly in them, and the lung may become pneumonic or gangrenous.
Dr. S. Coupland has recorded a case in which the dilated tubes produced in

this way communicated through one of the intercostal spaces with the subcu-

taneous tissue on the front of the chest, and an abscess was opened, from

which a quantity of offensive pus was discharged. Foreign bodies lodged
in the bronchi may bring about symptoms and results similar to those

described, from mere obstruction of the tubes in which they lie. But they

have occasionally set up diffuse suppurative pneumonia, or worked their way
to the surface of the lung, perforated the pleura, and caused pleurisy or

pneumothorax.

Prognosis.—This is very unfavorable, the commoner causes being little

amenable to treatment
;
but the rare cases of abscess compressing the trachea

or bronchus may recover on the bursting of the abscess.

Treatment.—The indications are (i) to remove the cause, if possible;

(2) to open the trachea below the obstruction where this is in the upper part ;

and (3) to relieve symptoms and secondary results.

A thyroid tumor may be removed, and enlarged glands or growths in the

neck ;
and abscesses, where accessible, may possibly be opened ;

but such

opportunities are infrequent. If an aneurism is diagnosed, the treatment for

that condition should be employed ;
and for obvious stricture, active anti-

syphilitic treatment by means of mercury and potassium iodide. The latter

drug should be employed in any case which does not present sufficient data

for a positive diagnosis as to the cause of the obstruction. In the case of a
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foreign body, tracheotomy should be performed, and then efforts to dislodge
it should be made by inversion of the patient, shaking, etc.

DISEASES OF THE BRONCHI.

BRONCHITIS.

.Etiology.—Bronchitis, or inflammation of the bronchi, occurs at all

ages, and may arise from a variety of causes, among which the most frequent

is exposure to cold or wet, or both combined. Under such circumstances it

may be associated with simultaneous inflammation of the larynx and nasal

mucous membrane, or the inflammation may commence in the latter, and

spread downward to the bronchi. Another cause is contact of the bronchial

mucous membrane with irritating vapors, as air carrying solid particles, such

as dust, fog, or the air of mines and of certain manufactories. Bronchitis

may also be set up by the presence of foreign bodies actually in the bronchial

tubes ; this is comparatively rare, but blood effused into the tubes may act

in this way, and it constantly occurs as a result of the deposit of tubercle or

cancer in the substance of the lung. Certain infectious diseases, already

described, are frequently accompanied by bronchitis—namely, typhoid fever,

measles, scarlet fever, diphtheria, and whooping-cough ;
it often occurs in

Bright's disease, and it forms a part of the epidemic disease influenza.

Among causes that may be called predisposing are age, habits, the general

health, and preceding conditions of the lungs and heart. Bronchitis is espe-

cially prevalent among infants, young children, and elderly people ;
whereas

young adults and the middle-aged are much less subject to it. Habits of

luxury, confinement to warm rooms, undue wrapping up, render the subject

liable to contract bronchitis on comparatively slight exposure ; and those in

weakly health, or depressed from insufficient food, exhausting occupations or

bad sanitary conditions, easily acquire it. Such conditions are more com-

mon among the poor than among the wealthy. Lastly, the preexistence of

heart disease, impeding the circulation in the lungs, and of former attacks of

bronchitis—all the more if they have left behind them emphysema or dilated

tubes—will tend to the ready development of the disease. Some other con-

ditions of aetiological importance are those which involve constant exposure

to the exciting causes, such as residence in towns, in cold, damp, and change-

able climates, employment in mines, in wool and steel manufactures, and

other such industries. Bronchitis is much more common in winter than in

summer.

Pathology.—The mucous membrane is the part most affected, but in

severe or prolonged cases the submucosa is involved, and rarely the cartilages
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of the bronchial tubes, and adjacent parts of the lungs. The first effect is

increased vascularity and swelling of the mucous membrane, and after a short

time a free secretion from the surface takes place. This catarrhal secretion

is provided (according to Ziegler) partly by the blood-vessels, and partly by
the epithelial cells and mucous glands in the large divisions. It consists

chiefly of mucus, and contains leucocytes and shed epithelial cells. In later

stages the secretion becomes more and more opaque from the presence of

increasing numbers of leucocytes, extravasated, according to most writers,

from the blood-vessels, but according to others (Socoleff and Hamilton),

produced by germination from flat cells in contact with the swollen basement

membrane after the superficial layers of the epithelium have been shed. The

secretion may also contain cells in a state of fatty degeneration, or cells con-

taining particles of soot or dirt derived from the inspired air. The process

of inflammation is often transitory, but if it continues, so as to become

chronic, the fibrous coats of the bronchi become thickened, and infiltrated

with leucocytes ;
the muscular fibres become atrophied by pressure ;

and the

cartilages and mucous glands disappear from the same cause. Ultimately,

in many cases, the bronchial tubes become dilated, and form fusiform or

cylindrical wide channels, often quite up to the surface of the lung.

As a result of bronchitis, the lung itself undergoes important structural

changes. Acute bronchitis leads to lobular collapse and broticho-pneumonia ;

chronic bronchitis is followed by vesicular emphysema, and sometimes by
chronic interstitialp7ieumonia. The last three will be spoken of separately.

Lobular collapse occurs in isolated lobules, when the bronchial tubes lead-

ing to them are blocked with mucus. One theory explains the collapse by

supposing that the plug of mucus moves up and down in a somewhat conical

tube, that it is easily displaced upward to a wider part of the tube by the

expired air, but on inspiration is sucked into a narrower portion, which it

blocks, and so prevents further ingress of air
; hence all the air goes out of

the lobule, and none comes in. But it is much more probable that when a

tube is plugged with mucus, the retained air, being stagnant in contact with

the pulmonary capillaries, simply undergoes absorption, just as air is absorbed

which has escaped into the subcutaneous cellular tissue. One may, indeed,

believe with Dr. Fagge, that air will get absorbed from any portion of lung

which ceases to act, even without obstruction of the bronchial tube which

leads to it.

Symptoms.—Bronchitis may be divided into acute and chronic, and a

specially severe form of acute bronchitis is distinguished as capillary bron-

chitis.

Acute Bronchitis.

Acute bronchitis begins with some malaise, and a sensation of tightness

of the chest; and cough soon occurs. In mild cases the general disturbance

may be but slight, and the illness is confined to cough, expectoration of
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mucus or muco-pus, with very little, if any, dyspncea. But in severe cases

there is slight fever—the temperature rising to ioo° or ioi°, the appetite

failing, the tongue furred, the bowels inactive, and the urine scanty. The

cough is at first hard and dry, and is often attended with pain behind the

sternum and in the muscles of forced expiration from the strain put upon
them. The expectoration is then but scanty, consisting of thin, frothy

mucus, with, possibly, an occasional streak of blood. After a few days the

cough becomes easier and looser, and the expectoration is more abundant,

more opaque, and yellow or green, from the addition of increasing quantities

of leucocytes. In slighter cases the expectoration is generally more in the

morning, from the accumulation during sleep, and in towns this sputum is

frequently black with pigment derived from the atmosphere. Dyspncea is

often considerable, requiring the patient to sit upright in bed (orthopnoea),

and calling for great muscular efforts of inspiration and expiration. After a

time the secretion of muco-pus becomes less, the cough is less frequent, and

the symptoms gradually subside.

Physical Signs.—These are chiefly the result of the narrowing which

the tubes undergo, and of the presence within them of the mucous or muco-

purulent secretion. On inspection of the chest of one suffering from acute

bronchitis, the breathing is seen to be quickened, the chest is symmetrical,

and generally in a state of moderate over-distention. The accessory muscles

of respiration are seen to be in strong action. Percussion, as a rule, yields

a normally resonant note, but there is occasionally slight hyper-resonance

from temporary over-distention of the air-vesicles; and rarely there is a little

impairment of resonance at the base from accumulated secretion or from

collapse. Auscultation shows that both inspiration and expiration are accom-

panied by sibilant or sonorous rhonchi, or various kinds of rale, or both

combined (j'l?!? p. 346). The coarser rhonchi are often felt by the hand

placed upon the chest, and may be even heard by the patient himself, or

those standing near him. Like the rhonchi, the rales may occur both in

large and small tubes. The larger or coarser rales are heard with both

expiration and inspiration, the finest rales only with inspiration. These

sounds are not equally present in all cases or in all stages of the disease.

In many cases rhonchi alone are present, and when both occur the rhonchi

appear first, the rales later; this is explained by the course of the changes in

the bronchi already described. The sounds may be heard in severe cases,

variously mixed over the whole chest, and may entirely drown the vesicular

murmur. In very mild cases they may be entirely absent.

Capillary Bronchitis.—This is distinguished by severe dyspncea, high tem-

perature, great lividity, rapid exhaustion, and tendency to a fatal termination.

It is especially frequent in children and old people. It often begins with

chilliness, and the temperature may rise as high as 103.5° o^ ^04°, but runs

no typical course. The cough is frequent, often paroxysmal ;
and the
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expectoration, at first scanty, becomes abundant, consisting of viscid glairy-

mucus, or muco-pus, or even pus. The dyspncea and lividity are the result

of the imperfect aeration which the blood undergoes when the minute tubes

are blocked with secretion. At first considerable efforts are made to inspire;

the supra-clavicular, supra-sternal, and lower intercostal spaces are sucked in

with each breath, and auscultation reveals universal sibilant rhonchi. But

in later stages the patient becomes more livid and drowsy ; he gradually

assumes the recumbent position, generally on. one side; the pulse is feebler

and quicker ; inspiratory efforts are less effectual
;
the intercostal spaces are

more sucked in ; and on auscultation at the bases, abundant moist rales are

heard, almost or entirely masking the inspiratory murmur. Expectoration

gradually diminishes
;
and before death the disturbance of the cerebral circu-

lation is shown in coma, generally with slight delirium, or with convulsions

in children. Recovery may, however, take place from the most advanced

conditions.

Diagnosis. —The diagnosis of bronchitis itself presents no difficulties;

but one must determine whether it is primary, or the result of other disorders,

such as whooping-cough, measles, or typhoid fever.

Capillary bronchitis in children bears a close resemblance to lobularpneu-
monia ; and, both in children and adults, acute tniliary tuberculosis gives rise

to symptoms and physical signs which are chiefly those of bronchitis. The
reader is referred to accounts of these diseases.

Prognosis.—The duration of bronchitis is from a few days to three weeks

or more. In fatal cases it is from nine to twelve days, but children succumb

more rapidly than adults. Death rarely takes place in simple acute bron-

chitis
;
but capillary bronchitis is a much more serious form. Infants and

old people form the majority of those who die. Bronchitis complicating
other diseases, such as cardiac lesions, the exanthemata, Bright's disease, or

typhoid fever, presents essentially the same features, and, as it varies in' all

cases from very mild to the most severe forms, its prognosis must be con-

sidered in the same way as in the simple forms.

Treatment.—In cases of moderate severity the patient should be placed
in bed in a warm room

;
and much relief is often given if the air of the

room be kept constantly moist by the steam issuing from a "bronchitis kettle."

In the first stages of dryness and stuffiness, saline remedies, with small doses

of ipecacuanha {y^ to i grain, or 5 to 7 minims of the wine), should be given.

If there is much tightness of the chest, counter-irritation by means of mustard-

leaf, or a linseed-meal poultice sprinkled with mustard, should be employed.
The diet should be light and nutritious. In children counter-irritants should

be used with care, but a thin poultice surrounding the whole chest (jacket

poultice) is of great service. In children, also, an emetic is sometimes of

use to get rid of accumulated bronchial secretion, and the same much more

rarely in adults. As cough becomes looser, and the sputum more abundant.
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expectorants may be more freely used—such as carbonate of ammonia, ipe-

cacuanha or squills, or a combination of two or more of these. When the

cough is very irritating, sedatives may be employed—morphia in small doses,

or compound tincture of camphor, or bromide of potassium or ammonium.

But they must be used with great care if there is much lividity, as they may

dangerously depress the respiratory and cardiac centres under these circum-

stances. Cases accompanied with much spasm of the bronchial tubes may
be benefited by lobelia, ether, Indian hemp, or iodide of potassium. Chloral

in small doses has also been recommended. In capillary bronchitis, stimulants

must be given early; and the drugs of most value are carbonate of ammonia,

senega, oil of turpentine, and lobelia in frequent doses. Sedatives must be

given with the greatest caution or entirely avoided, for the reasons given.

Chronic Bronchitis.

This occurs as a sequel of the acute form, or begins in exposure or chill in

those who have had a previous attack. It is common in elderly people, often

appearing in successive winters, and subsiding with the approach of summer.

After a time it may become continuous throughout the year.

Symptoms.—The main features of chronic bronchitis are not essentially

different from those of the acute form : cough, dyspnoea, expectoration of

mucus, muco-pus, or pus, with the rhonchi and rales already described. But

there is an absence of fever and the constitutional disturbance which occurs

in acute attacks; and after long continuance, secondary results of a perma-
nent kind are produced. In the lung itself, emphysema and dilatation of

the tubes {bronchiectasis) take place, and these will be described later. But

the effects are felt beyond the lung : the deficient aeration of the blood,

which results from long-continued bronchitis, impedes the pulmonary circula-

tion, the right heart dilates and hypertrophies, and thereupon the general

venous system suffers, producing oedema of the lower extremities, congestion

of the liver, ascites, and albuminuria. Under such circumstances, tricuspid

regurgitation often takes place, with its characteristic murmur. Long-con-
tinued and severe chronic bronchitis has a serious effect upon the strength of

the patient. In consequence of disturbed sleep, abundant expectoration,

and impaired digestion, nutrition fails, and there may be considerable ema-

ciation. In some cases, also, in this late stage, febrile reaction of a hectic

type may set in. The varieties of chronic bronchitis commonly described

are the following :
—

I. By far the larger number of cases come under the head of ordinary

winter cough, occurring as above mentioned. The cough is variable, some-

times coming on in paroxysms, generally worse at night ;
and in the morn-

ing, also, there is often severe coughing to expel the secretions which have

accumulated during the period of rest. According to the severity or extent

of the affection, the expectoration may be slight in extent, thin, mucous, and
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frothy, and containing black pigment in the morning; or it may be yellow or

yellowish-green and muco-purulent, with very little air
;
or it may be entirely

airless, fluid, green pus. The sputa in this case generally run together in

the vessel, and do not exhibit the nummulated character common in phthisis.

Blood is occasionally present in the expectoration, usually in the form of

streaks, but rarely in masses, or in any considerable quantity.

2. D7-y bronchitis, or dry catar7-h, is a form of chronic bronchitis in which

there is very little secretion. The cough is frequent, violent and prolonged,

so that extreme congestion of the face occurs
;
but there is either no sputum

at all, or only a small quantity of tough mucus. There is much soreness of

the chest, and considerable dyspnoea.

3. In bronchorrhoea the expectoration is exceptionally abundant, and either

clear, transparent, and thin, or thick and ropy; it usually contains but

little. air. As much as four or five pints may be expectorated in twenty-four

hours, large quantities being brought up at a time with comparatively trifling

effort.

4. Putrid or foetid bronchitis is characterized by very offensive sputum,
which is not connected with gangrene of the lung, but mostly occurs in cases

where the tubes are dilated. It will be described more fully below.

Physical Signs.—The auscultatory signs are similar to those of acute

bronchitis, but as chronic bronchitis of any duration is commonly accom-

panied by emphysema, the signs of this disease may be also present. The

chest is deep antero-posteriorly, or barrel-shaped, the shoulders are raised,

the epigastric angle is wide, the upper intercostal spaces narrowed, the lower

widened
;

the percussion-note is hyper-resonant, precordial dullness is dimin-

ished by the encroaching lungs, and the heart-sounds are faintly heard. In

cases with much accumulation of secretion the bases may be dull
;

in such

cases, also, there will be abundant moist rales at the bases; but generally the

physical signs consist of sonorous or sibilant rhonchi, more prolonged during

expiration than inspiration ; and of these the coarser and louder may be felt

by the hand placed on the surface.

Diagnosis.—This is generally simple ^
the history, with the symptoms

and physical signs, being sufficiently characteristic. There is occasionally

a difficulty in excluding chronic phthisis, for phthisis is often accompanied

by bronchitis. Here the occurrence of febrile reaction, of haemoptysis, of

rapid wasting, and the greater intensity of the physical signs on one side or

at one apex, would be in favor of phthisis. It is important to recognize the

cause of chronic bronchitis in cases, such as Bright's disease, where it is

secondary.

Prognosis.—Though chronic bronchitis frequently shortens life, many

people live to an advanced age in spite of it. It is mostly affected by the

season in a marked manner, and patients are often practically well during the

summer, and again get ill in the winter
;
but they are worse with each sue-

i
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ceeding winter, and finally may be carried off during an exceptionally severe

season, or during the cold fogs of to^\^ls, or east and northeast winds else-

where. On the other hand, if they can be protected from this unfavorable

weather by confinement to the house, or better by residence in a warmer

climate, they may keep their bronchitis within limits, and postpone the fatal

termination for years. Its ill effects will, however, vary with the amount of

secretion and with the rapidity with which the secondary results—emphysema,
dilated tubes, and dilatation of the right heart—are developed.
Treatment.—In chronic bronchitis, as already indicated, the patient

must be carefully guarded from exposure, and kept as far as possible in a

uniform temperature of 60° to 65°; a moderately nutritious diet should be

allowed. The medicinal treatment consists mainly in the use of different

kinds of expectorants. Carbonate of ammonia, squills, ipecacuanha, and

senega may be given in ordinary cases, but particular indications have to be

followed in some instances. Ipecacuanha is of use in those with hard dry

cough ; bromide of potassium or ammonium where the cough is very irri-

tating. In such cases, opium or morphia may have to be used, and it often

gives much relief; but it must be used in small doses at all times, and with-

held in cases where cyanosis is at all advanced. Where the expectoration
is abundant, the balsams of Peru and tolu should be given, or ammonium
chloride

; and the tendency to emaciation from the continuous drain should

be met by the use of tonics at the same time. In cases where spasm of the

tubes is liable to occur, lobelia, Indian hemp, sulphuric and chloric ether,

and stramonium, are of value, and iodide of potassium has been recommended
for the same purpose. Turpentine and copaiba are often beneficial in cases

with free secretion
; and recently, terebene, a drug obtained by the action

of sulphuric acid upon oil of turpentine, has been largely tried in cases of

winter bronchitis, with good results in many cases. The steam kettle men-
tioned under Acute Bronchitis often gives relief, as well as sprays charged
with succus conii, tr. benzoin co., and iodine or tar in the case of profuse

expectoration. Benefit is also obtained from applications to the chest
;

lin-

seed-meal poultices may be employed more or less continuously, and mustard

plasters, turpentine stupes, and tincture or liniment of iodine, at longer or

shorter intervals. Dry-cupping may also be of value. If the bronchitis can
be referred to any constitutional disease, this should, of course, at the same

time, be treated—for instance, gout by the exhibition of alkalies and col-

chicum. Many cases require tonics, such as quinine and cod-liver oil. It

is desirable to see that the bowels are freely opened ; and in cases of long

standing, where the right heart is dilated, the various secretions should be

kept free, and the heart's action assisted by digitalis, as under corresponding
conditions in valvular disease of the heart.

The most satisfactory results are got in some cases from residence in the
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south of England or abroad. Torquay, Bournemouth, Penzance, Men-

tone, San Remo, Cannes, Arcachon, and Madeira are the places most fre-

quented.

PLASTIC BRONCHITIS.

(^Fibrinous Bronchitis. Croupous Bronchitis').

This affection is characterized by the expectoration of more or less perfect

casts of the bronchial tubes. The sputum is generally in the form of a

rounded mass, covered with mucus or blood, and, when frayed out in water,

one sees a perfect branching cast of a portion of the bronchial tube system.
The cast is not generally thicker than a goose-quill, and varies from one and

a half to two and a half inches in length, and only rarely reaches four or five,

or even seven inches. It has a gray or whitish-yellow color, and consists of

concentric laminae, which do not usually fill up the lumen of the tube, so

that the casts are not solid, except those from the very smallest tubes. Under
the microscope the cast has a fibrillated structure, with numerous imbedded

leucocytes.

.Etiology.—Little is known of this. The disease is extremely rare
;

it

occurs in males more frequently than in females, and mostly begins between

the ages of ten and forty ;
it has also been noticed to occur in different

members of the same family.

The Symptoms preceding the expectoration of the casts may be very

slight ; indeed, the patient may appear to be in ordinary health : or there

may be indications of bronchial catarrh, or a p\'rexial condition, with rigors

suggestive of pneumonia. Then the patient is seized with violent attacks of

coughing, often suffocative in character, with more or less pain or oppres-

sion at the chest, and attended at first with no sputum, unless perhaps a

little mucus. After a time—it may be a few hours, or as long as two or

three days
—a bronchial cast is brought up. Relief is generally at once

afforded ; the cough subsides or disappears. But it commonly recurs in a

few hours, and casts may continue to be expectorated, at intervals of a day
or so, for several days, when the patient gradually gets quite well. The

physical signs are attributable to the obstruction of the tube or tubes
;

there

may be either slight increase of resonance over the area of lung correspond-

ing to the obstructed tube
; or, on the other hand, dullness from collapse of

the same portion ;
and deficient entry of air is commonly observed. The

movements of one side of the chest may be impeded if tubes are extensively

blocked ; and rales are sometimes heard as the casts are becoming loosened.

Prognosis.—The disease is rarely fatal, except from complications; but

it recurs at irregular intervals over a period of several years.

The Treatment hitherto tried has been unsatisfactory. Iodide of potas-

sium in full doses is credited with some success
; mercurials, tartar emetic,
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alkalies and their carbonates, have been used at different times. Inhalations

of steam, and sprays of lime-water and of alkaline carbonates, are also recom-

mended ;
and an emetic is said sometimes to be of value.

BRONCHIECTASIS.

Dilatations of the bronchi may be cylindrical or sacculated.

Cylindrical Bronchiectasis.

This is usually the result of bronchitis, and frequently coexists with emphy-
sema. The effect of a continued bronchitis is to soften the tissues of the bron-

chial wall, and lead to more or less atrophy of the muscular fibre and cartilage.

The bronchial wall is then in a position to yield to the pressure of the air in

coughing efforts and other strains, or to the pressure of the secretion as long

as it is retained. Another, less common, cause is a considerable obstruction

of a main bronchus, such as may result from aneurism, or stenosis by

syphilitic cicatrix, or cancer. In the ordinary cases the change affects the

medium and smaller tubes ; they are dilated into somewhat irregular cylin-

drical tubes, and can be traced with the greatest ease nearly to the surface of

the lung : they are more common in the lower lobes than in the upper.

The general Symptoms are not distinguishable from those of the bron-

chitis or emphysema which are present at the same time. There are dyspnoea,

cough, and expectoration ;
but the occurrence of bronchiectasis probably

increases the strain upon the pulmonary circulation, the right ventricle

becomes dilated early, cyanosis is often very marked, and the finger-ends

become clubbed. The most characteristic symptom is the way in which the

sputa are expectorated. The secretion is liable to collect for some time—it

may be two or three hours—in the dilated tubes, without exciting cough ;

then either from its quantity, or because the patient moves about, turns over

or sits up in bed, the secretion flows over into an adjacent healthier tube,

coughing is excited, and some ounces of muco-purulent secretion are all at

once expectorated. In many cases of bronchiectasis the sputum becomes

foetid (jee Foetid Bronchitis).

The Physical Signs are various small and medium-sized rales, audible

especially at the bases. Sometimes considerable dilatations are accompanied

by consolidation from collapse or chronic pneumonic processes, and the

breathing is then more tubular.

The Treatment is mainly that of the accompanying bronchitis.

Sacculated Bronchiectasis.

In this variety a number of smooth-walled cavities, from the size of peas

to marbles or larger still, are found in the lungs : their walls are thin, and

present generally no trace of the muscular tissue or cartilage of the healthy
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bronchi ;
a small bronchus may often be found opening into the cavity.

Sometimes there are bands running along the walls
; sometimes the surface

is ulcerated.

This kind of cavity is frequently associated with the extensive fibroid

changes found in chronic pneumonia and fibroid phthisis ; and it is still rather

doubtful whether the cavities in these cases are not rather the result of ulcera-

tion of lung-tissue (<?. g. of tubercular origin) than of dilatation of the bronchi.

Their position at the base or apex of the lung, and the presence or absence

of bacilli in the sputa may perhaps help in the formation of a diagnosis.

The Physical Signs are those of cavity if the dilatations are large, and

sufficiently near the surface : otherwise one generally gets dullness, tubular

breathing, and bronchophony from the surrounding consolidation {see Pneu-

monia).
The Treatment assimilates itself to that of phthisis or chronic pneumonia.

FCETID BRONCHITIS.

The characteristic feature of foetid bronchitis is the offensive odor of the

sputum. It occurs most commonly as a result of bronchiectasis, when the

secretions are allowed to accumulate in the dilated bronchial tubes, and so

to undergo decomposition. But it may arise under other conditions—for

instance, in acute bronchitis—and the cause is probably in most cases the

entrance of bacteria by means of inspired air.

Symptoms.—The sputum is abundant and rather thin, and in the

sputum-vessel it separates into three layers, of which the uppermost is muco-

purulent and frothy, the middle a thin sero-mucous fluid, and the lowest a

thick layer of pus containing several bodies known as Dittrich's or Traube's

plugs. These are whitish-gray or dirty grayish-yellow, varying in size from

a millet-seed to a bean. Under the microscope they are seen to consist of

pus-corpuscles, detritus, bacteria, and bundles of fine acicular crystals,

chemically consisting of palmitic and stearic acids. Twisted threads of lep-

tothrix are also found in these plugs. Chemically the sputum is found to

contain acetic, butyric, and valerianic acids, leucin, tyrosine, sulphuretted

hydrogen, and methylamine. The odor is very offensive, putrid, and at the

same time somewhat sweet ; not only the sputum, but the breath of the

patient is charged with it, and it pervades the atmosphere of the room, so

that none can stay near him. The onset of the putrid change may be

accompanied by febrile reaction, prostration, and loss of appetite; and

lobular pneumonia and gangrene of the lung may occur as secondary results.

But the condition may become chronic, with only occasional attacks of

pyrexia; loss of appetite, nausea, and indigestion may then occur, but other-

wise no serious impairment of health. Painful swellings of the joints have

also been recorded. Some patients recover completely.
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Pathology.—In fatal cases one generally finds the old dilatation of the

bronchial tubes
;
and their mucous membrane is intensely injected or ulcer-

ated. The lung may present lobular pneumonia or gangrene.

Diagnosis.—The distinction from gangrene is difficult, and all the more

so as the two may coexist. The physical signs of foetid bronchitis are mostly
those of bronchitis with dilated tubes, namely, fine or medium rales

;
while

in gangrene one gets more often signs of consolidation or excavation. The

presence of lung-tissue in the sputum would be in favor of gangrene, but it

is not so constantly found as one would expect.

Treatment.—This must be of a supporting and stimulating kind, while

locally we endeavor to lessen the decomposition and diminish the fetor by

antiseptic inhalations. Carbolic acid, turpentine, thymol, eucalyptol, and

tincture of iodine, may be used, either inhaled from the surface of hot water,

or administered by means of a Coghill's respirator, which should be worn

one, two or three hours every day (^see Treatment of Phthisis).

ASTHMA.
In asthma the patient suffers from sudden attacks of dyspncea, which sub-

side after a time, and recur at irregular intervals. The dyspnoea results from

obstruction of the smaller bronchial tubes, probably due to spasm of the

muscular fibres in their walls.

.Etiology.—One must consider, firstly, the causes of the disease itself—
that is, of the tendency to suffer from the paroxysms of dyspncea ; and

secondly, the various circumstances which may bring on an attack in those

disposed to them. The disease is often transmitted hereditarily, but it may
not in such cases show itself till an advanced age. In children, who contri-

bute a large proportion of asthmatic cases, it may follow measles, whooping-

cough, or bronchitis. Adenoid growths in the nose and naso-pharynx some-

times cause asthma. A neurotic origin is often noticed. Salter observed

that it might alternate with epileptic attacks, while it is sometimes associated

with neuralgia, angina, or other neuroses in the same person. Gout rather

predisposes to asthma, and malaria and syphilis have been held responsible

for some cases ; moreover, it sometimes occurs on the subsidence of skin

eruptions, such as eczema and lichen. The disease begins at all ages ; it is

twice as frequent in males as in females.

Among the exciting causes of an attack are a number of impressions

upon the peripheral nerves, or more central disturbances of the nervous

system; and the greatest variety exists as to the way in which, in different

persons, the attack is brought on. Particular climates or atmospheres, cold

air, the close air of a badly-ventilated room; particles of dust or flufT;

smoke
; the odor of hay, of certain flowers, or of ipecacuanha ;

or the ema-

nations from some animals, namely, cats, rabbits, dogs, horses, etc. Diet
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has an important influence : any overloading of the stomach may set up an

attack in some persons, but a late meal is especially likely to do it
; or par-

ticular articles of diet have to be carefully avoided. Constipation and

uterine troubles may occasionally act as irritants. Emotion, anger, and

fright are instances of cerebral disturbances causing asthma.

Symptoms.—Sometimes the attack is preceded by some premonitory

indications, such as a general sense of discomfort, drowsiness, gaping, itch-

ing under the chin, sneezing and coryza, or the passage of much pale limpid

urine. But it is often quite sudden, commencing in the early morning
between two and four o'clock, though the patient may have gone to bed

apparently quite well. He wakes up with a sense of dyspnoea, so that he

has to sit up in bed, or gets out and opens the window to let in more air.

The breathing is soon so difficult that he has to call in the aid of all the

accessory muscles of respiration ;
he grasps with his hands the sides of his bed,

the arms of a chair, the mantelpiece, or the edge of a table, to give a fixed

support for the muscles which pass from the upper extremities to the chest.

The chest, however, is nearly fixed in a condition of inspiration, and there

is very slight movement. The respiration is often quite slow, but occasionally

rapid; the most noticeable feature is the extraordinary length of expiration,

which is accompanied with a loud wheezing audible at a distance. The
chest is somewhat over-resonant

;
the inspiratory murmur is scarcely audible,

or accompanied with a little sibilant rhonchus, while with expiration is heard

the loud rhonchus just mentioned. With this the patient's distress is very

great ;
the face gets cyanosed, the eyes are prominent, the conjunctivae suf-

fused, and the whole attention of the patient is absorbed in the attempt to

get a proper interchange of the air in his chest. Usually there is no pyrexia.

After a time—it may be two or three hours—he begins to cough, and expec-

torates some thin, transparent mucus, which may be mixed with a little

blood
;
then the breathing becomes easier, the cyanosis is less, gradually the

whole trouble subsides, and the patient falls off to sleep.

The sputum often contains, besides cylindrical or ciliated epithelium, two

peculiar constituents, namely, Curschmann's spirals, and octahedral crystals.

The former are yellowish-green or gray particles, made up of threads of

mucus
;
under the microscope they are seen to be spirally-twisted fine or

coarse fibres, and there is often in the middle one fine transparent fibre.

The octahedral crystals may be present in the spirals ; they are the same as

Charcot's crystals found in leukaemic blood, and consist of a phosphate of

some organic base.

Each attack may last from two or three hours to as many days ;
their

recurrence, at longer or shorter intervals, is a good deal determined by the

exciting causes; that is, a careful patient, who knows how to avoid what will

bring on his attacks, may escape for long periods. As to the duration of the

illness, that also is very variable. Many of those who have it in childhood
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recover in adult age ;
but those who acquire it in middle age never recover.

The attacks themselves are rarely fatal, and the occasional occurrence of not

very severe attacks is not prejudicial to health
;

but frequent paroxysms
induce emphysema of the lungs, and ultimately attendant bronchitis, so that

there is constantly more or less lividity, with the round shoulders, barrel-

shaped chest, and labored respiration which are observed in the midst of

the paroxysms themselves. Life is thereby shortened, and the tendency to

suffer from the severer forms of bronchitis is increased.

Pathology.—The attacks are clearly attributable to some obstruction of

the minute bronchial tubes, and the prevailing view is that this obstruction

is due to spasmodic contraction of the bronchial muscular fibre
;
hence the

name "spasmodic asthma," by which it is distinguished from the popular

use of the term asthma for every kind of dyspnoea, especially chronic

bronchitis and emphysema. But the disease has also been attributed to vas-

cular swelling of the bronchial mucous membrane {fluxtonary hypercBmia of

German authors), and, by Sir Andrew Clark, to a kind of erythematous

swelling, occurring in patches over the mucous membrane of the bronchi.

The sudden development of the symptoms and the comparatively rapid

subsidence in many cases are in favor of its spasmodic origin.

Treatment.—Climate is one of the first things to be considered. A
large number of patients can live in London and large cities free from

paroxysms, who have them at once if they attempt to live in the country.

Conversely, some can only live in the country, and have asthmatic attacks

in town. In the same way sea-air may excite attacks in some, and cure

others. The facts with regard to any patient can only be ascertained by

experiment.

Moderation and care in diet are the next points to consider. Food should

be light and easily digestible ;
a heavy supper should not be taken

;
and par-

ticular foods should be excluded from time to time, such as cheese, pastry,

pork, beer, to see if there is any one offender in this respect. If the trouble

cannot be met in these ways, and the naso-pharynx presents no lesions for

surgical treatment, potassium iodide should be given in doses of from 5 to

10 grains three times a day, continuously and irrespective of the attacks, for

some weeks or months. A number of remedies have been used in the attacks,

and many of them are decidedly effectual in lessening the severity of the

dyspnoea, and shortening the paroxysm. The most useful seem to be those

which are inhaled, and so possibly act directly upon the bronchial tubes.

The vapors of chloroform, ether, nitrite of amyl, iodide of ethyl, and turpen-

tine may thus be used
;
but more lasting results are often obtained by the

fumes from burning a paper saturated with nitre-solution and dried, or by

smoking cigarettes made of chopped stramonium-leaves, or by the use of

other preparations containing stramonium. Some similar drugs may be

given internally, such as nitro-glycerine, and nitrite of sodium—which also

25
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paralyze organic muscular fibre, and chloral, morphia, extract or tincture of

stramonium, belladonna, or lobelia. Two or more remedies may be com-

bined. Local applications may give some relief, such as mustard plasters or

turpentine stupes, and, according to some, the application of iodine tincture

on the side of the neck, over the course of the pneumogastric nerves. In

chronic cases which resist treatment, general tonics, like quinine, or cod-

liver oil may be of value, and the patient should be careful not to expose

himself unduly, in view of the secondary changes in the lung which

supervene.

DISEASES OF THE LUNGS.

EMPHYSEMA.
The term emphysema (from iv, in, and ^D^a, wind) is rightly used to

denote the extravasation of air into the subcutaneous or other tissues of the

body {surgical emphysema), and into the interlobular or interstitial tissue of

the lungs (interstitial emphysema). It is much less applicable to the disease

of the lung now under consideration, for which, however, in medical par-

lance it is usually reserved. The alveoli of the lung naturally contain air ;

in this disease they are abnormally distended, and may be said to contain

too much. So far the name emphysema (vesicular emphysema) may be

justifiable, but a more correct name would be that of alveolar ectasis, which

has been recently suggested.

Anatomy.—The essential change in emphysema of the lungs is a loss of

elasticity, from weakening, and subsequent atrophy and destruction, of the

elastic tissue contained in the alveolar septa. In consequence of this the

walls of the air-vesicles yield to the pressure of the contained air and become

distended. This brings them into closer contact with neighboring alveoli

which are also dilating ;
and between the two the alveolar septum becomes

atrophied. Soon a perforation is established through the septum between

the two alveoli, then the whole septum is destroyed, and the two alveoli

become one. In this process not only the elastic tissue, but also the whole

network of pulmonary capillaries contained in the septum, disappear. If

this is repeated extensively throughout the lungs, firstly, all the air-spaces

are much enlarged, and in many places great blebs of lung tissue simply

containing air are formed
; secondly, the elasticity of the lung necessary for

expiration is reduced much below the normal
; thirdly, the vascular area

available for aerating the blood is greatly diminished
;
and fourthly, in most

cases the lungs themselves are considerably enlarged. A lung affected with

emphysema does not collapse when the chest is opened at the post-mortem

examination, but bulges out even through the ribs. It is soft and inelastic.
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and yields to the pressure of the finger ("pitting"). In different parts of

it, especially along the inner or lower edges, may be seen large blebs the

size of peas or nuts
;
and the lung is unusually pale and bloodless, and of a

mottled gray color. On section the larger blebs collapse, and the whole

organ is much drier than usual, except in some parts, such as the bases,

which may have been the seat of a complicating bronchitis or oedema.

A variety (small-lunged emphysema) occurs in which the lung is not

enlarged, and blebs are not numerous. The septa have atrophied so that

alveoli have joined together, and the lung is simply inelastic, drier and paler,

and presents a less perfectly spongy structure than normal.

Etiology and Method of Production.—No doubt many cases of

emphysema result from bronchitis, and some from whooping-cough or

asthma, but this will not account for all, as it is certainly common to find

the indications of a slight emphysema in those who have never had any such

illness.

It rather seems in many cases to develop with advancing age as a senile

change; but it may be more directly induced by a number of laborious

occupations which entail prolonged strain upon the lungs, the chest being
held full of air for a long time either to serve as d. point d' appiii for the use

of the arms, or to supply air in a regulated way, as in playing upon wind

instruments, glass-blowing, etc. In all cases it is the failure or wearing-out

of the elastic tissue that is the essential lesion
;

it may wear out from age or

from exceptional strain at an earlier period ; though emphysema is some-

times found in young people whose circumstances do not seem to be excep-

tional.

The mechanism in the case of glass-blowers, etc., is probably that the

lungs are kept expanded during the regulated effort, or that the force of

expiration is opposed by the obstruction in the work, and so the elastic

tissue is kept unduly on the stretch. Prolonged coughing has the same

effect in bronchitis and whooping-cough ;
and in the former the secretions

constitute an obstruction to the expiration, from which the elastic tissue

necessarily suffers strain. The greater development of emphysema at certain

parts of the lungs, especially the anterior margins and lower edges, and in

the neighborhood of old cicatrices at the apex, may be accounted for on Sir

William Jenner's view—that when air is retained in the chest under great

pressure, as when playing a wind instrument, or making any great muscular

effort, it is the parts of the lung which are least supported by the surrounding
structures outside which will be most subject to the air-pressure from within.

These are precisely the anterior lower edges in healthy lungs ; and when a

portion of lung shrinks from old disease, the support of the adjacent lobules

is, of course, withdrawn.

Results of Emphysema.—These are of two kinds. In consequence
of the loss of elasticity, expiration, which is largely effected by the sponta-
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neous collapse of the lungs after inspiration, becomes more difficult
;
the

lungs tend to increase in size
;

the chest enlarges in width and depth,

assuming permanently the shape and position which are characteristic of

full inspiration ;
the mobility of the chest, and hence the interchange of

gases, is much diminished, since it ranges only between different degrees of

inspiration, instead of between full inspiration and full expiration ;
the effects

of every attack of bronchitis are aggravated from the impairment of coughing

power which follows on the above defects.

The other important factor is the loss of capillary area, and hence of

aerating surface. From this results an obstruction to the pulmonary circu-

lation, of a kind similar to what is produced by disease of the left side of

the heart. The tension in the pulmonary artery and right ventricle is in-

creased, the right ventricle hypertrophies or dilates, or both, and the venous

system becomes engorged, producing, in course of time, congestion and

enlargement of the liver, oedema of the feet, legs and trunk, and albuminuria.

Symptoms and Physical Signs.—The symptoms of emphysema are

at first only shortness of breath : the cough and expectoration which are

commonly present result from a coexisting bronchitis. The dyspncea is

especially seen on exertion in early stages, when the breathing is quickened
and the patient readily pants; later on, it may be always present, producing

orthopnoea at night. In its worst forms the extraordinary muscles of respi-

ration are in constant use
;

the clavicles are lifted, and the sterno-mastoids

and scaleni stand out at edch inspiration, striving to increase the tidal air
;

expiration is prolonged, labored and aided to the utmost by the muscles of

the abdomen. The physical signs are characteristic. The chest is broad,

deep antero-posteriorly, but short
;

it is often called barrel-shaped, from its

enlargement, and from the increase of the antero-posterior diameter giving

it a circular instead of a transversely oval shape. The shoulders are raised
;

the upper ribs are closer together, and the lower ribs wider apart than

normal; and the epigastric angle is very obtuse, measuring 150° or more.

The elevation of the ribs alters the relative positions of the nipple and the

heart's impulse : the nipple is often found on the fifth rib, and the heart's

impulse in the sixth space. But this last may be partly displaced by the

enlarged lung. Percussion gives excessive resonance over the parts of the

chest that are normally resonant, and an extension of the resonance over

areas that are normally dull. Thus the hepatic and cardiac dullnesses are

encroached upon, the right lung being resonant down to the sixth space or

seventh rib, and the heart-dullness being limited to the fifth cartilage and

space below, or even disappearing altogether. Posteriorly, the dullness

extends to its fullest limits downward. On auscultation the inspiratory

murmur is very much diminished or scarcely audible, and the expiratory

murmur is much prolonged. The enlargement of the lungs also affects the

signs connected with other organs.
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The impulse of the heart is scarcely perceptible in the normal position,

but epigastric pulsation is often present. The cardiac sounds are much less

loud, from the lung overlying the heart. Any enlargement of the heart

from dilatation or hypertrophy of the right ventricle may thus be concealed.

The systolic murmur of tricuspid regurgitation is occasionally present. The

liver and spleen may be slightly displaced downward.

The signs of bronchitis frequently coexist, namely, sibilant and sonorous

rhonchi ;
in extreme cases there are rales at the bases of the lungs, and the

intercostal spaces are sucked in with inspiration.

Complications.—As already stated, chronic bronchitis is frequently

present, with or without bronchiectasis
;
and in late stages, dilatation of the

right ventricle, with anasarca and albuminuria. Bright's disease, with its

cardio-vascular changes, may complicate it in old patients.

Diagnosis.—Its recognition depends upon the altered quality of reso-

nance, and the extension of resonance over the prsecordial area, and down-

ward over the liver. In the small-lunged variety the altered quality of

resonance and the dyspnoea are the chief features.

Prognosis.—Actual recovery does not occur; only relief of symptoms.
The duration of life depends upon the extent of the change, and the liability

to bronchitis, or to cardiac dilatation. In any case, the final result does

not come under several years.

Treatment.—This must be directed to improving the general health of

the patient, to avoiding all risk of bronchitic complications, and to relieving

these when they occur. Thus the patient should have nutritious and diges-

tible diet, should be well clothed, live in warm, well-ventilated rooms, and

avoid east winds and the night air. Tonics, such as cod-liver oil, iron,

strychnia, and quinine, are of some value, since the disease partakes of the

nature of degeneration. Attempts have been made to compensate for the

loss of elastic tissue by different methods : thus Gerhardt advises assisting

expiration by mechanical compression of the thorax
;
this is done by another

person with the hands upon the lower part of the thorax for five or ten

minutes every day. A patient of Striimpell's managed it himself by means

of two boards, one on either side of the chest, which he brought together at

each expiration. On the other hand, the movement of the expired air is

facilitated by breathing into a rarefied atmosphere, and Waldenburg has

had a good deal of success by this means.

For the accompanying bronchitis, expectorants, such as ammonium car-

bonate, in doses of 5 to 7 grains, vinum ipecacuanhae, and the infusion or

tincture of senega, should be given. Mustard plasters or linseed meal poul-

tices will afford some local relief. If the heart is failing, digitalis or other

heart tonic must be used
; and when anasarca is threatened, purgatives such

as pulv. jalapee comp.^ and diuretics such as squill, acetate of potash, spirits
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of nitrous ether, and citrate of caffein should be given to relieve the over-

loaded venous circulation.

COLLAPSE OF THE LUNGS.

{Atelectasis Pnhnomini.)

It is not necessary to draw any. great distinction between lungs that have

never completely expanded (atelectasis), and those that have, after expansion,

partly returned to the foetal state (collapse). The former condition is con-

genital, and is seen in very weakly children, whose respiratory movements are

insufficient to draw in air to the necessary extent. The latter results from

anything which, by obstructing the entrance of air, or by compressing the

lung from without, prevents its complete expansion. Obstruction may arise

from chronic enlargement of the tonsils, adenoid growths in the naso-pharynx,

much more often from the viscid, mucous, or purulent secretion of bronchitis,

especially in children, and from constriction by cancer or by aneurism in

older people. The causes of compression are numerous
;

in the chest itself it

is most frequently pleural effusion, but also enlargement of the heart, peri-

cardial effusion, mediastinal tumors, aneurisms of the aorta, and angular

curvature of the spine (kyphoscoliosis) ;
in the abdomen, the pressure of

hepatic tumors growing from the upper surface, especially hydatids, abscess

and cancer, subdiaphragmatic abscesses, hydatid of the spleen, ascitic fluid,

and ovarian tumors. The mechanism of compression is obvious
;

in the case

of obstruction one has to recognize that anything which will prevent the to-

and-fro movement of the air in the lungs, will lead to collapse, since air

imprisoned within the air-vesicles of the lung becomes absorbed, and the

vesicles collapse.

Morbid Appearances.—Lung in a state of collapse or atelectasis has a

violet or dark purple-gray color, is tough, airless, and dry on section. Iso-

lated patches are seen to be slightly depressed below the general surface.

Unless subsequently the seat of inflammation, they may be again expanded

by forcible inflation with air.

Symptoms.—In congenital atelectasis the child is weakly, more or less

livid, with rapid shallow breathing and feeble cry. The lower part of the

chest is drawn in with each inspiration, and the intercostal spaces are

depressed. Examination may elicit a little loss of resonance at the bases,

and occasionally some rale, but feebleness of breath-sounds is the chief physi-

cal sign. The collapse of bronchitis is rarely extensive enough to reveal

itself by auscultation, its distribution being lobular and scattered. In the

frequent cases of compression by fluid, etc., the physical signs of collapse

form an essential part of those of the primary disease ; they simply represent

the negation of those signs which are due to the presence of healthy lung,
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namely, dullness, and the absence or diminution of breath-sounds, voice-

sounds, and tactile vibration.

There are, however, two earlier or incomplete stages which must be recog-

nized. One is the state of partial collapse, which may result from temporary

disuse of a portion of lung, as, for instance, during a slight pleurisy, or from

lying upon the back for a time. When the affected area of lung is auscul-

tated, the breath-sound is very feeble
;

if the patient breathes deeply, there

is a louder vesicular murmur, and at the end of it a fine dry rustling rale

(crepitation), which is due to the fresh expansion of hitherto collapsed air-

vesicles.

The other stage is that in which, from partial pressure of fluid, the lung

tissue is compressed, but the bronchi remain patent ;
the physical signs then

may be bronchial breathing and bronchophony, deceptively like those of

pneumonia. This is not infrequent as a result of pleurisy (^. v.^, but it may
also occur from pressure backward of a large heart or distended pericar-

dium.

Treatment.—In most cases of collapse, the primary cause must be dis-

covered and treated. In congenital atelectasis, the treatment must be sup-

porting. The child should be kept warm in a well-ventilated apartment;

the chest may be gently stimulated by friction, and the food should be looked

to. In older children, bronchitis, rickets, or congenital syphilis must be

met by appropriate treatment.

CEDEMA OF THE LUNGS.

This consists of the exudation of serous fluid into the interstices of the

lung, and into the air-vesicles and smallest bronchi.

.Etiology.—It results from disturbances of the circulation, and from gen-
eral blood diseases

;
and its most frequent causes are valvular disease of the

heart, and acute and chronic Bright's disease. It is not unfrequent in elderly

people with failing hearts, as a more or less permanent condition ;
it forms

part of the condition known as hypostatic congestion in prolonged febrile

illnesses such as enteric fever ; and an inflammatory oedema generally accom-

panies acute pneumonic processes. Local oedema may result from pressure

of tumors or aneurism on the pulmonary vessels
;
and finally, in death from

diseases involving the lung, like pneumonia or pleuritic effusion, oedema of

the formerly healthy lung contributes to the fatal termination.

Symptoms.—The symptoms which are due to the cedema, in addition

to those of the primary lesion, are dyspnoea, orthopnoea, more or less cyanosis
in extreme cases,- cough, and expectoration of abundant frothy serum, or

sero-sanguineous fluid. The chest is resonant, or at most shows some slight

impairment of the note at the bases behind ; here the breath-sounds are

deficient, and there are heard only abundant fine and medium moist rales.
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In the final oedema of pneumonia, the rales are audible over the whole of the

hitherto healthy lung.

Morbid Anatomy.—A lung affected with cedema is bulky, heavy, and

exudes when incised an immense quantity of serous, slightly blood-stained

fluid.

Treatment.—This is chiefly to be directed to the primary cause. Heart

disease requires prompt treatment by the usual cardiac tonics, diuretics, and

purgatives. In Bright's disease, diaphoretics and purgatives, or the vapor
bath should be employed. In elderly people with failing hearts, cardiac and

general tonics are desirable.

Ammonium carbonate is valuable in oedema of the lung, either by acting

as a direct expectorant, or by stimulating the contractions of the left ven-

tricle, and thus facilitating the circulation of blood through the lung.

PNEUMONIA.
Inflammation of the substance of the lung, as opposed to the bronchial

tubes, is called pneumonia. The disease may be acute or chronic.

Acute pneumonia is divided, according to the distribution of the portions

inflamed, into lobar and lohilar, or, according to the nature of the change
in the alveoli of the lung, into croupous and catarrhal. Moreover, lobar

pneumonia is often considered synonymous with croupous pneumonia, and

lobular with catarrhal pneumonia, and this latter is called broncho-pneumonia
from its frequent origin in bronchitis. In the acute forms the lung becomes

solid from filling of the air-cells with inflammatory products, a process which

is accompanied by very decided fever.

Chronic pneumonia results in overgrowth of the connective tissue of the

lung, and hence is frequently known as interstitialpneumonia.
Thus there are three forms that are broadly distinguished from one another :

(i) ordinary acute pneumonia (^syn. lobar, croupous) ; (2) broncho-pneu-
monia (syn. lobular, catarrhal, disseminated) ; (3) chronic pneumonia (mter-

stitial).

Acute Lobar or Croupous Pneumonia.

.Etiology.—The disease occurs in both sexes and at all ages, but statistics

have shown that it is twice as common in males as it is in females, the differ-

ence between the two sexes being least marked in the very young, and in old

people. It is more frequent in adults up to middle age than at other periods

of life, and this contrasts with the greater frequency of broncho-pneumonia

among quite young children and old people. Still, if we go by the clinical

evidence, a pneumonia, clinically identical with acute pneumonia of adults,

occurs often in children, but, as Dr. Goodhart has shown, this is found on

post-mortem examination to have a lobular distribution, and a catarrhal char-

acter. Pneumonia occurs much more often in the winter and spring than in
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the summer and autumn ;
when the temperature is undergoing sudden changes,

when the winds are east or northeast, or when the weather is wet or cold.

Habits and occupations whicn involve exposure predispose to pneumonia,
and it is probable that persons of weak health, or suffering from mental

depression, or those who do not have sufficient nourishment, are more liable

to it than the robust and strong. Intemperate habits predispose to it, and

greatly increase its mortality. An attack does not exempt from another; on

the contrary, the frequency of second attacks points directly to an increased

liability on account of the first. Pneumonia has occurred as many as fifteen

or twenty times in the same patient, but more than two attacks are not very
common.

Among direct exciting causes, cold or chill is much less often proven than

would seem likely, and different writers give from two-thirds to three-fourths

as the proportion of cases in which no cause of this kind could be discovered.

The influence of insanitary conditions has still to be determined : and also

the question whether pneumonia may arise from contagion, and the nature

of epidemics of pneumonia. A large number of instances has been recorded

of late years in which pneumonia has spread rapidly through villages, large

buildings, or households, precisely like an epidemic fever ("Collective

Investigation Record," vol. ii, 1884), and cases of apparent infection have

also been observed.

Morbid Anatomy.—In pneumonia, the part of the lung affected is

converted from a spongy structure into a solid mass. In the earliest, or

first stage of congestion or engorgement, the lung is heavy, reddish-brown in

color, exudes a frothy, reddish serum on pressure, and breaks down more

readily than in health. The capillaries are dilated and tortuous from dis-

tention with blood, and minute hemorrhages may be present. In the second

stage
—called the stage of red hepatization, from the resemblance which the

consolidated lung bears to the liver—the organ is of a dull-red color, finely

granular on section, completely airless, solid, sinking in water, but breaking
down readily under the pressure of the finger. The contents of the alveoli,

which may be detached in fine granular masses, are seen to consist of coagu-
lated fibrin, containing numerous leucocytes and red blood-corpuscles in

varying proportions. The third stage, gray hepatization, is also characterized

by its solidity, but the color is grayish-yellow, or simply gray, and the sur-

face is less granular than that of the red stage. Microscopically, it differs

from the latter in that the air-cells and alveolar walls are crowded with

leucocytes, fibrinous exudation and red corpuscles being absent. The change
of color is attributable to the leucocytes in the alveolar walls, to the decol-

orization of formerly extravasated red corpuscles, but mainly to the blood in

the vessels of the alveolar walls being prevented circulating by the pressure

of the infiltration. Rindfleisch states that this bloodlessness only occurs after

death, and hence that gray hepatization is chiefly a /^i-/-w<7r/^w condition.
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A fourth stage, that oipurulent infiltration, is also described ; but this is con-

sidered by some as only an extreme condition of gray hepatization. The

lung is softer, yellowish in color, and yields to scraping or pressure a quan-

tity of yellow purulent fluid, which is provided by the disintegration of the

infiltration filling the air-cells, the leucocytes becoming fatty and granular.

A real abscess, however, is probably never the result of ordinary acute pneu-

monia. It is doubtful whether the stage of purulent infiltration is ever

reached in cases that recover ;
it is true, recovery, or resolution, is sometimes

accompanied by physical signs {redux crepitation') which indicate that the

exudation is softening into fluid. But many patients get well without such

evidence, and with so little expectoration that the removal of the exudation

can only be explained by its absorption ;
and in few cases is the amount of

sputum very considerable. Cases of pneumonia, which are not directly fatal

and do not recover, may terminate in gangrene or in chronic pneumonia.
The inflammation of the substance of the lung is accompanied, in a large

proportion of cases, by inflammation of the pleura ;
this often causes pain at

the commencement of an attack, may be recognized by friction sound, and

may not be again evident during the course of the disease. Or effusion of

liquid may occur
;

or pleuritic lymph may be discovered aft;er death, of

which there was no evidence during life. The udivae. pleuro-pneu?nonia is used

for the combination of the two conditions
;
but Dr. Fagge suggests that it

should be reserved for cases in which pleurisy is sufficiently severe to cause

effusion of fluid.

Localization.—Pneumonia is nearly always partial, affecting the base

more often than the apex, and the right lung somewhat more often than the

left. Beginning at the base of one lung behind, it extends upward to the

apex, as well as forward
;

or it may extend downward from the apex ;
or

commence in the centre and spread upward and downward. Occasionally,

both lungs are affected
;
but the disease commonly begins in one earlier

than in the other.

Symptoms and Physical Signs.—Shortly stated, the symptoms of a

typical pneumonia are pyrexia, beginning suddenly with rigor, continuing

with a temperature of 103° or 104°, for five to eight or more days, and

ending suddenly or gradually ; pain in the side, dyspnoea, cough, expec-

toration of viscid sputum stained with blood, with physical signs indicating

consolidation of the lung, viz., dullness, bronchial breathing, bronchophony,
and increased tactile vibration.

First Stage.
—A rigor occurs, in a large proportion of the cases, as the

first definite sign of illness; the temperature rises to 102°, 103°, or 104°,

and there is well-marked pyrexia, with the usual loss of appetite, furred

tongue, and malaise. The symptoms may be at first vague, accompanied

perhaps with pain in the head or back
;
or the implication of the lung may

be indicated by shortness of breath and severe pain in the side, attributable
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to pleurisy. Auscultation at this early period may detect nothing, but there

is frequently heard a fine dry crepitation, which has been compared to the

noise produced by rubbing between the finger and thumb a lock of hair near

the ear ; it is mostly heard toward the end of a deep breath, but sometimes

during the whole of inspiration : and it is explained by the separation of the

walls of the alveoli rendered unnaturally adhesive. The percussion note

may at the same time be unaltered ;
or the physical signs may consist only

of a little loss of percussion resonance, with deficiency of vesicular murmur.

Even as early as this there may be slight cough, with the characteristic rusty

sputum. This is brought up as a mass of transparent, airless, jelly-like

mucus, of a yellow, orange, russet-brown, or even bright red color, and

extremely viscid, so that it adheres to the side or bottom of the vessel

without the slightest tendency to flow.

The physical signs of the second stage, or stage of consolidation, are qften

rapidly developed. There is decided dullness over the part of the lung

affected. Over the same area there is bronchial breathing, at first perhaps

soft and distant, but in a short time loud, ringing, and metallic. If the

patient speaks there is loud bronchophony, the words uttered being often

distinctly heard, and apparently shouted up into the stethoscope. The fine

crepitation heard as an early sign may still be audible in portions of lung

which are being involved by the spreading inflammation
;
but over areas,

which give loud bronchial breathing and bronchophony, crepitations may be

heard, somewhat coarser, and generally markedly consonating. Tactile

vibration is often, but not always, increased. Rarely, instead of dullness

there is a peculiar tympanitic note, or even a cracked-pot sound
;
and these

have been attributed to the presence of a thin layer of still spongy lung

between the hepatized portion and the surface. During this development of

the physical signs the patient is almost necessarily confined to his bed; he

is commonly obliged to sit up ;
his cheeks and forehead are flushed, with

perhaps a slight tinge of jaundice ;
his eyes are bright, and show a vivid

consciousness of his distress
;

his breathing is quick and shallow rather than

labored, and the respiration may rise to 40, 50, 70, or even 80 in the

minute. The pulse is quickened, but not in proportion to the respiration ;

it may be 100 to 120, or somewhat higher: thus the pulse-respiration ratio

is altered from the normal 3:1 or 4:1 to 2:1 or ij^:i. The temperature
is maintained generally at a high level, 103° to 105°, with little variation;

and the skin is dry, and gives a sense of pungent heat to the hand placed on

it. The cough, which is usually, though not always, present, is not very

frequent, is hard, dry, and often painful ;
and the viscid, rusty sputum is

brought up with difficulty. The urine is scanty, high-colored, acid, and

deposits urates
;

the chlorides are much diminished and may be absent, and

there is not unfrequently a small quantity of albumin. The patient often

retains his consciousness entirely, or may wander a little at night.



396 DISEASES OF THE LUNGS.

The general condition of the patient continues very much the same for

some days, or more often there is an increase in the severity of the symptoms.
The pulse and respiration are quicker, the temperature continues higher, the

tongue becomes drier and browner, and the tendency to delirium at night more

decided. The physical signs are generally observed to alter from day to day,

indicating the spread of the consolidating process, so that crepitation and

bronchial breathing extend higher and higher up the chest, until the apex is

involved, and the physical signs may be apparent in front under the clavicle.

Later Stages.
—One cannot distinguish, clinically, the stage of gray from

that of red hepatization. The stage of resolution czx\. be recognized by many
indications.

When the illness is apparently at its worst, improvement takes place, in

many cases quite suddenly. On the sixth, seventh, or eighth day, in a large
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small, and feeble ;
the face becomes cyanosed ;

the tongue is dry, brown

and cracked ;
delirium is more or less continuous, and muttering and coma

gradually supervene. On auscultation, loud, coarse rales are heard on both

sides of the chest. As the patient becomes feebler, the temperature falls, the

skin becomes cold, and is bathed in profuse perspiration. Death commonly
takes place during the height of the illness, between the fifth and the tenth

days. Occasionally, however, a pneumonia runs a fatal course in two or

three days.

Pathology.—An increasing amount of evidence is in favor of pneumonia

being a specific disease, and not a mere local inflammation. This depends

upon : (i) the character of the illness, the temperature often running a

definite course, terminating by crisis, while the local signs may continue a

few days longer, with but little alteration
; (2) the occurrence of epidemics

of pneumonia, the disease attacking in quick succession several members of

one family, or of a village, or other community ; (3) the presence of an

organism in the sputum and lung {^Diplococcus pneumonice).

Diagnosis.
—In the early stages of rigor and high fever, pneumonia may

be indistinguishable from other acute illnesses, such as typhoid, scarlatina, or

smallpox. Frequently the pain or distress in one side of the chest will indi-

cate acute disease there, and some modification of the breath-sounds at one

spot, followed by dullness, bronchial breathing, and bronchophony, will show

the nature of the illness. But the pain may be low in the back, and strongly

suggestive of variola. In other cases a short cough with expectoration of

rusty sputum will occur before the development of the physical signs. These

last may, indeed, be delayed for five or six, even ten, days, and then the

diagnosis may have to be made from the absence of rashes characteristic of

the exanthemata, from the rapidity of respiration out of proportion to the

pulse, from the flushed face and bright eye, from the characteristic sputum,
or from the presence of herpes about the mouth, an uncertain guide.

When physical signs appear, it has to be determined whether pneumonia
ox pleuritic effusion is present, or a combination of both. The diagnosis of

these two conditions from one another will be dealt with under Pleurisy ;
it

will be sufficient to say here that pleuritic effusion, though often accompanied

by bronchial breathing, causes more absolute dullness than pneumonia, and

weakens or abolishes tactile vibration. When they coexist, the pneumonia
is often masked by the physical signs of the pleuritic effusion which lies over

it, whereas the pneumonia may be signalized by the rusty sputum, and the

constitutional symptoms, which are commonly more pronounced than those

of pleurisy. It must be remembered that pneumonia very rarely goes on to

a chronic condition, and if physical signs supposed to be due to it persist for

weeks with continued pyrexia, the presence of pleuritic effusion, serous or

purulent, is highly probable.

Prognosis.—The mortality of pneumonia, as given by the " Collective
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Investigation Record," is i8 per cent, in 1065 cases. The same Record

shows that the disease is more fatal to the intemperate, and to those who
have been insufficiently fed. Apart from these considerations, it is difficult

at the onset of a case to say what the termination will be. Early or violent

delirium, failing pulse, cyanosis, the rapid implication of the whole of one

lung, the spread of the disease to, or the occurrence of oedema in, the other

lung, are all symptoms of bad augury. As already stated, recovery from

acute' pneumonia is generally complete, and only rarely does a chronic

pneumonia directly supervene upon it.

Treatment.—The patient of necessity takes to his bed, and generally in

the height of the disease requires to be supported in a semi-recumbent posi-

tion by means of pillows or bed-rest. The diet should consist of milk and

beef-tea, or mutton broth administered in small quantities, frequently. It

is almost certain that no drug has any direct influence upon the inflammatory

process, and the idea of cutting short the disease, which formerly prompted
the use of venesection, mercury, antimony, and more recently the employ-
ment of aconite, is now practically abandoned. In early stages the bowels

should be opened, and a free action of the skin should be encouraged by the

use of acetate or citrate of ammonium, with small doses of antimony or

Dover's powders. This last will relieve the pleuritic pain, or opium may be

more frequently given in small doses with the saline. Linseed-meal poul-

tices applied over the affected side of the chest, and changed every two

hours, often give great relief; they may be sprinkled with mustard, or hot

flannels wrung out of turpentine may be applied until they produce decided

reddening of the skin, but it is doubtful how much value this form of counter-

irritation has. On the other hand, there is an increasing amount of testi-

mony in favor of ice-applications (ice-bags, or pieces of ice between layers

of flannel), which relieve the sense of tension, and tend to reduce tempera-

ture. In mild cases this may be all that is required, but in the severer cases

delirium and increasing prostration will have to be met. For the former

chloral and potassium bromide may be employed ;
but chloral must be given

with caution where there is much dyspnoea, from its depressing effect upon
the heart and respiration. For the same reason, morphia must be sparingly

used in the later stages. Stimulants are probably our most important aids

under the circumstances, since the delirium commonly coincides with a

quick feeble pulse, and other evidences of cardiac failure. Brandy may then

be given to the extent of 4, 6, or 8 ounces daily ;
carbonate of ammonium

in doses of 8 or 7 grains every three or four hours, and digitalis in small

doses may be added to give power to the heart. Once the crisis is past, and

the temperature has fallen to the normal, the treatment requires simply to

be directed to the strengthening of the patient by the administration of

quinine and other tonics; since the sequelse of acute pneumonia are few and

infrequent.



pneumonia. 399

Broncho-Pneumonia,

(^Catarrhal Pneumonia. Lobular Pneumonia^

Etiology.—This form of pneumonia occurs most often in children under

five years of age as a result of bronchitis. It is thus a frequent complication

of measles and whooping-cough ;
but also occurs after other infectious

diseases (diphtheria, scarlet fever). Children habitually breathing an impure
air are thought to be more liable to broncho-pneumonia, and it is probable

that rickets, by weakening the thoracic movements, also predisposes to it.

Lobular pneumonia occurs in adults from inhalation of foreign particles into

the lung, and as a part of septic processes
—e. g., pysemia.

Morbid Anatomy.—In broncho-pneumonia the consolidation is scat-

tered throughout the lung in the form of nodules, mostly separate, but

sometimes aggregated closely together, so as to form larger masses, but^ven

then still to be distinguished by the eye from each other. On section they

are seen as patches, more or less rounded in form, about the size of a pea,

reddish-brown, gray, or grayish-yellow, with a less marked granular appear-

ance than in ordinary pneumonia, slightly raised above the surface, solid to

the touch, yet soft, friable, and yielding some corpuscular fluid on squeezing.

Under the microscope, the contents of the alveoli are seen to be mostly

large cells, of an epithelial type, the result of proliferation of the cells lining

the alveoli
;
but inflammatory products from the finer tubes can also be

recognized, which have been sucked into the alveoli by the inspiratory

efforts. Patches of collapsed lung often accompany the consolidation
; and

where the patches of consolidation reach the surface, they generally give

rise to some pleurisy.

Symptoms and Course.—The symptoms and physical signs of broncho-

pneumonia are often somewhat uncertain. If the child has already" a cough,
with rhonchi and rales over the chest, from the preceding bronchitis, the

implication of the alveoli may be indicated by a rise of temperature to 102°

or 103°, by the cough becoming short, dry, and painful, and by the moist

rales becoming more abundant, and taking on a consonating character.

When a sufficient number of consolidated lobules are aggregated together,

patches of dullness, with bronchial breathing, and bronchophony, are found ;

but sometimes the chest remains resonant, and the breath-sounds are only
marked by the rhonchi and rales. Young children swallow their sputum,
but in those who can be got to expectorate, it consists of mucus with or

without streaks of blood. Exceptionally, there may be free haemoptysis.

The course of the disease is by no means so definite as in the other form

of pneumonia. It may end in a week, but often goes on for three or four

weeks, or even more. The temperature is generally remittent, or even inter-

mittent, with extensive oscillations of 3, 4, or 5 degrees between morning
and evening (see Fig. 11). The breathing is rapid, often shallow, with
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depression of the lower intercostal spaces. There is much cough, the face is

flushed ;
or in severer cases pale and livid. The pulse is quick and small.

Delirium is often present. The physical signs frequently alter in the course

of the illness, indicating the clearing up of disease at one part, and fresh

outbreaks in others ; and the disease often attacks both lungs. Recovery is

mostly gradual, and not sudden, as in croupous pneumonia. In fatal cases

convulsions may precede death.

Diagnosis,—Broncho-pneumonia may be confounded in its early stages

with other acute illnesses, characterized by high fever, such as typhoid fever
;

and the liability of children to marked cerebral symptoms, from any acute

illness, may lead to a diagnosis of fneni/igitis. The preceding bronchitis, and

the greater predominance of the chest symptoms, may help to a diagnosis ;

Fig. II.
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Chart of a Case of Broncho-Pneumonia.

but an opinion may have to be suspended for a few days. Long-continued

broncho-pneumonia may give rise to a suspicion of tuberculosis, in which

high fever, universally scattered rales, lividity, and cough are prominent

symptoms.

Prognosis.—This must depend upon the general progress of the symp-^
toms. Cases that are apparently desperate often recover, and a fatal prog-

nosis must be given with some caution.

Treatment.—The treatment may be conducted on the same general

principles as in the case of ordinary pneumonia. A jacket-poultice may be

applied all round the chest, and the steam-kettle may be used, as in capillary

bronchitis. But here again very good results have been obtained with ice-

applications to the chest, even in quite young children. Expectorants (of

which carbonate of ammonium and ipecacuanha are most often used) should

be given frequently, and severe cases generally require stimulants to be

administered rather freely. The caution with regard to opium must, of

course, be carefully remembered in the case of 5'oung children.
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Chronic Pneumonia.

{^Cirrhosis of the Luitg.)

.Etiology.—This form of lung disease is comparatively rare; the great

majority of chronic inflammations of the lung-tissue being associated with

tubercle, and included under the term phthisis. The cases in which chronic

pneumonia is independent of tubercle, and to which the names chronic

pneumonia and cirrhosis of the lung are given, have arisen only in a few

instances from a preceding acute croupous pneumonia ; but catarrhal pneu-
monia has been a more frequent antecedent. Ordinary bronchitis, the

irritation of the bronchial tubes by the inhalation of solid particles of coal

dust, stone dust, etc., and chronic dry pleurisy, appear to be the causes in

other instances.

Morbid Anatomy.—The characteristic feature of the lung affected with

chronic pneumonia is the excessive development of fibrous tissue in its

substance. At first the lung is traversed with bands of fibrous tissue, arising

in the interlobular septa ;
in late stages, the whole lung maybe converted

into a dense mass of fibrous tissue, of various shades of gray, from the

presence of black pigment, tough in consistence, and creaking under the

knife. With the growth of the fibrous tissue contraction takes place, and

the lung may be reduced to two-thirds or half its natural size
; and excava-

tions commonly take place, partly from dilatation of bronchial tubes, and

partly from ulcerative processes in the lung substance. Nearly all cases are

accompanied by a chronic pleurisy, and the lung is fixed to the chest by a

thick fibrous layer. The contraction of lung leads to displacement of organs,

and, as usually only one side is affected, the mediastinum is pulled in that

direction. Consequently, the heart beats to the right of the sternum with

right side disease, and under the nipple, or higher still, in left side disease.

At first the compensatory action of the healthy lung suffices to maintain

efficient oxygenation of the blood, but in time the right side of the heart

becomes dilated, and cyanosis and dropsy ensue.

Symptoms and .Course.—The disease is essentially chronic, and

patients in whom it is recognized have generally complained for some

months or years. They are short of breath, and have cough or expectora-

tion
;
these vary with the extent of the cavities in the lungs ; and in cases of

large cavities, or much dilated tubes, the cough may be paroxysmal, with

abundant and perhaps foetid expectoration. The patient is often thin, but

may be well nourished, and is at any rate free from the fever, night-sweating
and general constitutional disturbance observed in tubercular phthisis.

Haemoptysis is, however, often present. Some of the local conditions have

been already indicated. The disease is generally unilateral, the correspond-

ing side of the chest is retracted, the shoulder depressed, and the angle of

the scapula tilted outward ; the impulse of the heart is shifted to the affected

26



402
'

DISEASES OF THE LUNGS.

side, and the healthy side of the chest is hyper-resonant. The affected side

expands but little ;
it is dull on percussion ; the respiratory sounds are

feeble or distant ;
and if large cavities or much dilated tubes are present, the

breathing may be hollow or tubular, with metallic or bubbling rales. Such

cavities are more often situate about the middle level of the lung than at the

summit, as in phthisis. Tactile vocal fremitus is commonly diminished.

Diagnosis.—The condition, has to be distinguished from ordinary

phthisis, from chronic pleurisy with effusion, and from malignant growth in

the chest. Yxom phthisis the absence of fever and constitutional disturbance

is the chief distinguishing feature ; moreover, the disease is mostly rigidly

unilateral, whereas phthisis rarely reaches an advanced stage in one lung
without affecting the other. Pleuritic effusion of old standing with retracted

chest may closely resemble the fibroid lung, and exploration with a needle

may be required to clear up the diagnosis. Pleuritic fluid, whether simple

or purulent, will be generally accompanied by feverishness, and, on the

other hand, crepitation and rales will be much in favor of chronic pneu-
monia. Malignant disease may be excluded, according to Sir Andrew

Clark, if, among other things, there be no cachectic appearance, no irregular

retraction of the chest, no pains or signs of pressure with extensive consoli-

dation, and no extension of dullness beyond the normal limits of the lungs.

Prognosis is ultimately bad, but the course may be very slow, extending
over ten or fifteen years. Death may take place from failure of the right

heart, or from the gradually increasing exhaustion which follows profuse

discharge.

Treatment.—The patient should be placed under the best possible cli-

matic and hygienic conditions. He should have bracing air in the summer,
but a warm climate in the winter

;
avoid exposure to chills at all times, and

have nourishing diet and tonics, such as quinine, iron and cod-liver oil.

Cough or expectoration and other symptoms should be treated as they arise,

in the same manner as directed under Phthisis and Bronchiectasis.

GANGRENE OF THE LUNG.
This is a comparatively rare disorder, which may arise, however, under a

variety of circumstances. It is one of the terminations of acute croupous

pneumonia, and occurs sometimes in phthisis ;
it may result from the inva-

sion of the lung by contiguous diseases, like cancer of the oesophagus,

abscesses and suppurating hydatid cysts, and from the pressure of aneurism

on the root of the lung ; as a result of foreign bodies lodged in the bronchus,

and from the presence of secretions retained in dilated tubes; from the

inhalation into the lung of particles from septic diseases in the mouth, throat

or larynx, such as cancer of the tongue or larynx, sloughing of the tonsils,

and diphtheria ; from particles of food drawn into the lung by accident, or



GANGREX^ OF THE LUNG. 403

during vomiting, especially in those who are drunk, insane, comatose, or

suffering from laryngeal paralysis. Gangrene of the lung is also sometimes

caused by septic particles brought to it by the blood-vessels, as in various

pygemic processes, after otitis, bedsores, puerperal disorders, etc. Practi-

cally all of these causes are frequently in operation without causing gangrene;

this is more likely to occur under the influence of certain predisposing

conditions, namely, marasmus, old age, intemperance and diabetes. The

immediate factor in the production of gangrene appears to be either the

intensity of the inflammation, as in pneumonia; or pressure on the vessels,

as in aneurism or cancer at the root of the lung ;
or the presence of septic

organisms; and the possibility of their entrance can be seen in the greater

number of the instances above enumerated.

Morbid Anatomy.—The affected portion of lung is of a dirty, greenish-

brown, or black color, soft, readily breaking down, or even diffluent, and

often giving off an offensive odor. It is generally surrounded by consoli-

dated pneumonic tissue, into which it may gradually pass, or from which it

may be more or less sharply marked off by a line of demarcation
; the

former is, according to Dr. Fagge, only an earlier stage of the latter, but

previous writers have mostly described them as two separate forms, diffuse

and circumscribed. The gangrenous tissue may break down, and be expec-

torated, so as to leave a cavity with ragged, shreddy walls
; and occasionally

such a cavity opens into the pleural cavity causing a pyo-pneumothorax.

Symptoms.—These are, as a rule, preceded by the symptoms of the

disease to which the gangrene is secondary, but in some cases they exist

alone. Foetid expectoration and foetid odor of the breath are the most

prominent. The latter is very penetrating, it is carried to a great distance,

and makes it almost impossible for other persons to live in the same room
with the patient. The sputum is dirty gray, or greenish-brown, or black,

from altered blood ; and either fragments of gangrenous lung-tissue are found,

or the microscope detects the typical elastic fibres. Occasionally haemoptysis
takes place. Cough, pain in the side, and irregular, and mostly intermittent,

pyrexia are also present. The physical signs are those of consolidation and

cavity proportionate to the extent of lung diseased, viz., dullness, bronchial

or cavernous breathing, bronchophony, and medium or coarse rales
;

but

their value must depend a good deal on the preceding disease, if any. The
onset of gangrene may be soon followed by prostration, with quick small

pulse, dry tongue, and death at no great distance of time. Some cases,

however, last for months or years with much variation in the intensity of the

symptoms, but without escaping a fatal termination. And in a few cases,

with probably a very small patch of gangrene, recovery actually takes place.

Treatment.—This is similar to that of foetid bronchitis. Antiseptic

inhalations (creasote, carbolic acid, eucalyptus oil, thymol) or the antiseptic

respirator should be frequently used. The strength should be supported by
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quinine, cinchona, iron, ammonia, good food, and sufficient stimulants. A
gangrenous cavity may sometimes be amenable to the surgical treatment of

antiseptic incision and drainage.

PHTHISIS.

{Pulmonary Tuberculosis. Consumption^

The term phthisis, from wOw, I waste, has been at different times used as

meaning the destructive change which occurs in the lung, or the general

condition of emaciation and malnutrition which the body suffers; and the

equivalent word "consumption" has the same ambiguity. On the whole, it

is perhaps more often used in the latter sense—that is, as applied to the body

generally. Recent researches on the bacillus of tubercle tend strongly to

the view of the unity of phthisis
—that is, to the belief that all forms of

destruction of the lung commonly known as phthisis are due to the invasion

of this bacillus, and are tubercular in nature. The essence of the disease is

the formation of tubercles as the result of the irritation of the bacilli, the

occurrence of pneumonic processes in connection with the tubercles, the

consolidation of portions of the lung, the subsequent breaking-down of

tubercular and pneumonic areas into cavities, suppuration and discharge of

debris of lung-tissue by expectoration, and general constitutional disturbance

of varying severity. The majority of the complications and associated lesions

can be explained by the spread of the process in the lungs, or by the coexist-

ence of similar tubercular lesions in other organs.

Morbid Anatomy.—The nature and structure of tubercle have been

already described (p. 129). They occur in a most typical way in the lungs,

with their adenoid structure, giant-cells, and bacilli, and their tendency to

caseate and break down. They develop first in the interstitial tissues, es-

pecially in the alveolar wall, in the peribronchial, the perivascular, and sub-

pleural tissues. From the alveolar wall they invade the air-vesicle, and may
seem afterward to be situate in it

;
and the tubercle situate in the wall of the

small bronchi will project into and narrow its calibre. This simple growth
of tubercle constitutes \\\t first stage of phthisis.

After a time the tubercles are succeeded by pneumonic processes, of both

catarrhal and croupous kmd, by which small areas of consolidation are pro-

duced, which may be more or less intermixed with masses of tubercles now

becoming altered by caseation from the gray to the yellow variety. This is

the second stage, or stage of consolidation.

The third stage is that of excavation, or the formation of cavities or vomicce.

It arises by the breaking-down and disintegration of cheesy tubercles, and

of pneumonic lung. By a mixed process of caseation and suppuration the

cavities become larger and larger ; adjacent cavities run into one another,

and ultimately the lung may be extensively hollowed out. In their earlier
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stages the walls are often formed of caseous deposit ;
but in old vomica

they are quite smooth, like mucous membrane. They are often traversed by

bands, or trabeculse, which contain pulmonary vessels which have resisted

the destructive process : whereas the bronchi are generally ulcerated in pro-

portion as the cavities enlarge, and into each cavity one or more bronchi

open, often by an aperture much narrower than the calibre of the tube above.

The contents of vomicae are caseous matter, debris of lung tissue, and pus.

The latter predominates in the older cavities
;

the quantity is very variable,

and it may be so small,' under certain circumstances, that no expectoration

takes place for considerable periods. It is only rarely that decided putrefac-

tion takes place in phthisical cavities.

But in the majority of cases this process of destruction does not have full

play. The inflammatory changes present varying degrees of activity in differ-

ent cases
;
and the mischief may be stopped for long periods one or more

times in its course, or may even become abortive at an early date, and go no

farther. The development oi fibrous, co?inective or cicatricial tissue is the

important agent here. It is rarely absent in any but the acutest cases, and

in the chronic cases it forms a large proportion of the remaining tissue of the

diseased lung. In the consolidated lung there are numerous bands running
in the course of the interlobular septa, surrounding the bronchi, the blood-

vessels, and the cavities, and forming a dense layer under the visceral pleura.

The fibrous tissue is frequently deeply pigmented, and is mixed here and

there with caseous masses. By its contraction it tends to diminish the size

of the cavities, and opposes some resistance to destructive processes ;
and in

some favorable cases a small deposit of tubercle may be ultimately converted

entirely into a mass of pigmented fibrous tissue, which, indeed, replaces a

similar amount of healthy lung, but is otherwise harmless. In such cicatrices

it is not uncommon to find calcareous particles from the deposit of lime salts

in the caseous material. Another change accompanying such a cicatrix is a

local emphysema, which has been called compefisatory emphysema, since it

serves to fill the space left by the contracted portion of the lung.

When the process is advanced the pleura seldom escapes. The formation

of tubercle in the pleura is not common
;
but inflammation of the membrane

is the result of the extension of pulmonary change, whether of consolidation

or excavation, to the surface. The. pleurisy is often chronic, or subacute ; if

acute, the area invaded at one time is but small. The final result is the

formation of a thick layer of membrane over the affected portion of lung,

commonly uniting the organ firmly to the chest wall.

This adhesion of the lung has an important protective influence, for, if the

process of excavation advances to the surface at a point which is not adherent,

the vomica may ulcerate through and discharge its contents into the pleural

cavity, leading, on the one hand, to an acute pleurisy, generally of the
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purulent variety
—

empyema, or pyothorax ;
and on the other, to the entrance

of air into the pleural sac—pneiimotho7'ax.

Another important result of the destruction of tissue is hemorrhage ; in

earlier stages this follows from congestion simply ; in later stages the vessel

walls are directly invaded by tubercle, and hence may be eroded
;
or the

vessel wall, weakened by tubercle, dilates so as to form an aneurism, which

may reach the size of a pea or bean, and ultimately give way at its thinnest

part.

Situation of the Lesions.—As already indicated, the above changes
follow one another with very variable rapidity, and the spread of the disease

through the lung is equally irregular as to absolute time. But the situation

of the lesions, and the order of their invasion, are subject to some very con-

stant rules.

The first deposit of tubercle takes place at the apex of the upper lobe, and

fresh deposits occur at intervals of weeks, months, or years, lower and lower

down. By the time that tubercle forms at the lower levels, the first lesion

may have reached the second stage of consolidation
;
and later on, when

tubercle is being deposited toward the base, the middle part of the lung will

have got into the second stage, and the apex into the stage of excavation.

Thus one lung may, and frequently does, present all three stages
—the apex

with cavities
;

below this, consolidation, with fibrous tissue, pneumonic

patches, and caseous tubercle
;
below this, mostly scattered gray tubercles,

with perhaps some congested lung tissue
; and below this, finally, some quite

healthy lung.

Again, the progress of the disease, while unequal in any one lung, is un-

equal in the organs on the two sides. As a rule, before a patient dies of

phthisis, both lungs are affected, but rarely to the same extent
;
a large area

is commonly involved on one side, before the other is attacked ; and so in

an advanced case it is common to find the most extensive disease at one apex,

and the most healthy lung, or the only healthy lung, at the opposite base.

The law of the extension of lesions from apex to base may be further sup-

plemented by the rule that the apex of the lower lobe is often invaded soon

after the apex of the upper lobe, and before the lower part of the upper lobe
;

and in testing the truth of this observation clinically, it must be remembered

that the lower lobe occupies the greater part of the back of the chest, reach-

ing as high as the third dorsal spine, or the spine of the scapula, and that

the greater part of the front of the chest corresponds to the upper lobe.

Dr. Kingston Fowler has further defined the points at which invasion first

occurs a? follows : In the upper lobe the disease begins at a point an inch to

an inch and a half below the top of the lung, and rather nearer to the pos-

terior and external borders; from this point the disease often extends down-

ward, by fresh scattered deposits along the anterior aspect of the upper lobe,

^1
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about three-quarters of an inch from its margin. A less common situation

for the first deposit corresponds on the chest wall with the first and second

interspaces below the outer third of the clavicle
;
and from this point the

lesions extend downward and backward. In the lower lobe the usual seat

of invasion is about an inch to an inch and a half below the upper and pos-

terior extremity, and about the same distance from its posterior border
;
and

extension takes place backward toward the posterior border of the lung, and

laterally along the line of the interlobar septum, which position, Dr. Fowler

points out, corresponds on the chest to the vertebral border of the scapula

when the hand of that side is hooked over the opposite shoulder.

Changes in other Organs.—Phthisis of any duration is commonly
associated with lesions of other organs, some of which are of a tubercular

nature, others of a degenerative kind, but clearly the result of the tubercular

diathesis or influence. The most constant are—
Tubercular disease of the larynx ;

Tubercular disease of the intestines;

Fatty degeneration of the liver ;

Lardaceous disease of the liver, spleen, kidneys, and intestine.

For a description of these the reader is referred to the sections dealing

with the organs concerned.

At any time, also, in the course of a phthisis infection of other organs
with tubercle may take place, forming an acute general, or miliary, tuber-

culosis. In this case the healthy remainder of the lungs, the liver, spleen,

kidneys, the cerebral and spinal meninges, and perhaps other parts, are

invaded with gray tubercles
;
and death soon follows, either from tubercular

meningitis or, if the meninges are spared, from implication of the lungs, or

exhaustion (p. 131). Most of the other tubercular lesions in the body, and

many suppurative lesions, are from time to time associated with phthisis,

sometimes preceding, sometimes following, the deposit in the lungs : such

as tubercular disease of the bones, tubercular pyelitis, tubercular peritonitis,

scrofuloderma, anal fistulge, subcutaneous abscesses, etc.

./Etiology.
—If we accept the bacillary origin of phthisis, we must suppose

that in a community where phthisis is prevalent every one is brought into

contact, from time to time, with the bacillus
;

but that tubercle only

develops when the bacillus meets with a condition of the tissues favorable

to its growth. The question of aetiology resolves itself into the methods of

introduction of the bacillus into the body, and the conditions which will

secure its persistence and multiplication. At present the facts bearing upon
the latter half of the question have much greater importance. Nothing
seems to be better established than the truth of the hereditary transmission

of phthisis. The disease constantly occurs in the offspring of a phthisical

parent; and if both parents are phthisical, or if one has the disease, and

the other comes of phthisical stock, the tendency on the part of the children
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is Still greater. But it is a tendency only ;
the child is not born with phthisis

or any tubercular lesion
;
but the invasion of tubercle may be successful at

any time of life from two or three months to forty or fifty years. As a rule,

however, the disease commences before the age of twenty-five, and commonly
rather sooner in males than in females.

With this may be mentioned the subject of a tubercular "diathesis," or

the tendency to suffer from tubercular lesions, pulmonary or otherwise, which

is believed to be revealed by certain characteristics of physical growth and

mental capacity. Two types have been described. In one the subjects are

tall, with straight limbs, regular and even beautiful features, dark hair, long

eyelashes, thin skin, pearly conjunctivae, much activity of mind and body,
but without staying power; the other is recognized by a stunted'growth,
coarse features, thick lips, thick skin, fair hair, slowness of thought and action,

and a tendency to enlargement of glands and to eczematous eruptions. Such

types, no doubt, can be seen, and must be inherited more or less
; but it is

a question whether some of the characteristics are not rather of racial origin ;

and certainly numbers of phthisical individuals are of quite indifferent build,

who could not be classed with either one type or the other. It is the first

or dark type that has usually been regarded as likely to suffer from phthisis,

but many of its characters are indicative rather of a general delicacy of

tissue, which would be little resistant to the invasion of the bacillus.

A predisposition to phthisis may be acquired by any circumstance, or

combination of circumstances, which seriously lowers the vitality of the

body, whether this be a deficient supply of food and fresh air, or prolonged

debilitating illnesses, or special toxic influences. The most frequent of these

are—(i) overcrowding, and deficient ventilation, working in close rooms in

the fumes of gas, etc.; (2) deficient supply of food, which frequently co-

operates with the first cause, as well as the next
; (3) exhausting work, in

association with the preceding ; (4) frequent child-bearing in women, and

the exhausting drain of lactation; (5) exposure to wet and damp: Dr.

Buchanan showed that among communities living on damp and imperfectly

drained soils there was an undue proportion of deaths from phthisis and lung

diseases; (6) enteric fever; (7) excessive indulgence in alcoholic drink;

(8) diabetes mellitus
; (9) syphilitic cachexia.

Local lesions situated in the lungs themselves may prepare the soil for the

growth of tubercle. It is a common belief that repeated catarrhs, or even

one neglected catarrh, will cause phthisis ;
and though there is little doubt

that often the cough, which is the first indication of tubercular deposit, is

mistaken for an independent catarrh, a prolonged catarrhal bronchitis may
lower the resistance of the lung, and so lead, with other favoring circum-

stances, to tubercular deposit. This is especially the case with the pulmonary
inflammations following measles and whooping-cough. Probably a croupous

pneumonia may sometimes act in the same way. I may here mention the
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lung diseases—anthracosis, siderosis, silicosis—which occur in those who
work in manufactories, of which the air is laden with the dust of coal, metal,

stone, cotton -fibre, fluff, etc. This has been regarded as a form of chronic

pneumonia, but Dr. Fagge brings forward evidence— in the inequality of the

disease on the two sides, the spread of the lesions from apex to base, and the

occurrence of nodules, which are no doubt tubercles—to prove that the

disease is really a phthisis of chronic nature in persons mostly of middle

age.

The predisposing cause may be mechanical irritation, or, as Dr. Fagge

suggests, some general condition, such as deficient ventilation, in the crowded

galleries and workshops where the men are engaged.

Lastly, pulmonary tubercle may arise as a secondary result of any tubercu-

lar lesion in the body, such as those mentioned on p. 407.

Contagion of Phthisis.—That phthisis can be directly conveyed from

man to man is a view not much favored in England, though it is held by the

people of some other countries. Against it is the experience of the Brompton
Hospital for Consumption, the resident medical officers and nurses of which

institution seem to have been remarkably exempt from the subsequent

development of phthisis. But the Collective Investigation Committee received

a small number of reports of cases in which there were strong grounds for

believing that the disease had been transmitted from husband to wife, or had

passed between brothers and sisters, or others living together. In any case,

it would seem that close or frequent contact between the diseased and the

healthy recipient, and a definite susceptibility on the part of the latter, are

required.

Clinical History.—The symptoms which characterize phthisis are the

following : Cough, dyspnoea, expectoration (mostly purulent), emaciation,

hectic fever, and often hsemoptysis.

The commencement is variable. Many cases begin with cough and expec-
toration of muco-pus or pus, for which no cause can be given, or which is

referred to some chill or exposure. Other cases begin with haemoptysis or

spitting of blood. The patient may have been apparently in good health,

when, sometimes after an effort, but quite as often when still, or walking or

doing something which involves no strain, a tickling is felt in the throat, the

patient coughs, and is surprised and alarmed to find that what he spits is

blood. Thereupon he may expectorate a few drachms or an ounce, or even

half a pint. This may remain as the only symptom, and an examination of

the chest may reveal nothing. But after a time, with or without a fresh loss

of blood, cough and expectoration supervene, and the case develops like

others. In a small number of cases the first apparent departure from health

is an acute pneumonic process in one upper lobe, which only partially clears

up, while cough and expectoration persist, and the case takes on all the fea-

tures of a phthisis. Lastly, in some cases indigestion, with loss of appetite,
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frequent vomiting, and emaciation are prominent symptoms for some time

before the special indications of a chest lesion are apparent.

When the disease is once definitely present, it runs its course with differ-

ent degrees of rapidity ;
it may be fatal in three or four months, or it may

last twelve or fifteen years before finally killing the patient ; and in this time

its progress will be very unequal, often quiescent for months, or a year or

two, and then making great strides, with haemoptysis or much fever. While

the more rapid cases are fatal chiefly by the extent of lung involved, the

cases of longer duration threaten life by a number of complications, some of

which are lesions of the lung itself, such as haemoptysis, pneumothorax,

empyema, and bronchitis; others involve distant organs, such as tubercular

meningitis, ulceration of the intestines and diarrhoea, nephritis, and larda-

ceous disease of the viscera.

But the course of phthisis is not always to a fatal termination, as is shown

by both clinical and pathological observation. Early cases, placed under

favorable conditions of climate and hygiene, may completely regain their

health
;
and a haemoptysis, similarly treated, may never recur. The patho-

logical evidence is that in persons killed by accident, or dying of disease

unconnected with the lung, it is not uncommon to find cicatricial and pig-

mented patches, with perhaps cretaceous deposits, in the apices, which can

only be regarded as the remains of former tubercles.

Local Symptoms.—These will now be described somewhat more in

detail.

Cough.
—This is a very constant symptom, and generally, though not

always, present as long as the disease is in any degree active. It is mostly

easy at first, sometimes not much more than a clearing of the throat
;

it

becomes harder and more painful in the later stages ;
and with extensive

cavities it occurs in prolonged attacks, painful to the patient, distressing to

those about him, and lasting perhaps more than a minute, until at length

some sputum is brought up. With laryngeal complication the cough acquires

a, hoarse or husky quality.

Expectoration.
—In the early stages this is not different from the sputum of

bronchitis—that is, it is either simply mucous, or it is muco-purulent ; and

this is accounted for by the bronchitic processes that frequently accompany

phthisis. But sometimes comparatively early, and always in later stages, the

sputum becomes purulent, of green or greenish-yellow color, opaque and

quite free from air-bubbles. If it is very fluid the individual sputa may run

together and lose their separate form
;
but the sputa of phthisis often keep

separate long after expectoration, and, from the round, flat shape that they

assume in the sputum-vessel, they are called numimclar, or coin-shaped. This

is no doubt due to the accumulation of the secretion in cavities in the lungs,

and hence it constantly occurs in phthisis, but may also be present in cases

where the cavities are produced by dilated bronchi (bronchiectasis). What
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especially distinguishes the sputum of phthisis from that of other pulmonary-

diseases is the presence of blood, of elastic fibres, and of the tubercle bacillus.

Hcemoptysis.
—It has already been mentioned that haemoptysis may be the

first sign of phthisis. The blood is generally bright red and frothy ;
it is

expectorated in variable quantities, and, as a rule, for some hours or days the

patient continues to spit pellets of blood which have a darker and darker

color, become gradually less frequent, and then cease entirely. There may
at this time be no other sputum. In later stages, when the disease is well

established, the muco-purulent or purulent sputum is often streaked or stained

with blood. A itvi streaks on the sputum may proceed from small vessels in

the bronchial mucous membrane, but more characteristic of phthisis is the

intimate mixture of bright blood with the sputum, or the discharge of pellets

of coagulated blood frequently during the day. From time to time may
occur more abundant hemorrhages, like those first described, in which the

blood comes up apart from the ordinary secretion
;
and if a large vessel is

ulcerated, or, what is more often the case, if a small aneurism in a cavity

ruptures, several ounces or a pint or two of blood may be discharged within

a short time, and rapidly lead to death.

Elastic Fibres from the Lung.—If phthisical sputa be examined with the

microscope, there will be found pus, mucus, and blood-corpuscles, drops of

myelin, pavement epithelium from the mouth, and alveolar epithelium from

the lungs. These may all occur in the sputa from other diseases, but it is

said that alveolar epithelium does not occur in ordinary bronchitis in indi-

viduals under thirty years of age, so that its presence may sometimes afford

useful information. When the destructive stage is reached, fragments of

elastic tissue from the walls of the vesicles are mixed up with the expectora-
tion

; they may be seen with the microscope on teazing out the little tough

.nodules which are sometimes found. But the best plan is to boil about an

ounce of the sputum with a solution of caustic soda until the whole is per-

fectly fluid. This requires from twenty to thirty minutes. The liquid is

then placed in a conical glass, and the undissolved fragments of resistant

elastic fibres are allowed to collect at the bottom, from which they may be

removed with a pipette for examination.

Tubercle Bacilli.—̂ Thfit require to be stained, and to be submitted to a

microscope power of 350 to 400 diameters. There are several methods;
the follow'ing is Ehrlich's: A microscopic cover-glass is smeared over with

a thin layer of sputum, and is .passed two or three times through the flame of

a spirit-lamp to coagulate the albumin. It is then floated, with the sputum

downward, on the staining fluid, prepared as follows : 5 c. c. of anilin are

added to 100 c. c. of distilled water, well shaken and filtered : to the filtrate

is added a concentrated alcoholic solution of fuchsin, until precipitation

commences. After about thirty minutes the cover-glass is taken off, rinsed

in water, washed in dilute nitric acid (i to 2 or 3), and again rinsed in dis-
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tilled water. It is then put for a minute in a one or two per cent, aqueous
solution of methylene blue, and dried and mounted in Canada balsam. The

ground is stained blue, the bacilli red.

Dyspnma.
—Shortness of breath is often early noticed, and becomes very

marked as more and more of the lung gets diseased, and so the surface

available for aeration of the blood is diminished.

Physical Signs.—These are best considered in reference to the three

different stages of phthisis, always remembering that all these stages may be

present at the same time in the same lung, and that the process is most

advanced at one or other apex.

In \\\t first stage (tubercular deposit) the physical signs may be very slight,

and vary considerably in different cases. The eye or the hand may detect

a slight impairment of mobility on the affected side. For this purpose one

hand should be laid on either chest just under the clavicle, and the relative

movements should be watched during tranquil and during full, yet gentle,

respiration. Careful percussion of the apex may give only slight impair-

ment of the note as compared with the opposite side : this may be found

just beneath the clavicle, or on the clavicle, or in the supra-clavicular fossa,

or it may be behind, above the scapula. Auscultation often gives much
more certain indications, especially a diminution of the vesicular murmur,
and the presence of fine or medium moist rales during inspiration. Some-

times there is nothing but the deficiency of vesicular murmur, but this, if

associated with impaired resonance or mobility, is of much importance.
The inspiratory murmur may be irregular, jerky, or wavy—the so-called cog-
wheel respiration ;

or it may be roughened \
or the expiratory murmur may

be loud and prolonged, assimilating the respiration to bronchial breathing,

and this may be associated with an increase of vocal resonance. It is, how-

ever, very important to remember that prolonged loud expiratory murmur
.

with loud vocal resonance is not uncommon upon the right side in healthy

individuals, and especially in females. And, as a rule, repeated examina-

tions at short intervals are needed before one can with confidence state that

there is evidence of phthisis from the physical signs, although cough, expec-

toration, wasting, and febrile reaction may justify the strongest suspicions.

Moist rales with deficient vesicular murmur are most trustworthy.

In the second stage (consolidation) the physical signs are in many respects

similar to those of the second stage of pneumonia. According to the extent

of lung involved, there is more or less impairment of mobility of the affected

side
;
and when the progress has not been unusually rapid, there is obvious

depression of the supra-clavicular and infra-clavicular regions, caused by
contraction of fibrous tissue, or perhaps by the earliest destruction of tissue,

producing cavities as yet too small to be recognized by physical signs. On

percussion, there is increasing loss of resonance as the case goes on
\
but the

dullness is rarely so absolute as that which occurs over a pleural effusion ;
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and sometimes it has a high-pitched, boxy, or a more tympanitic character.

On auscultation, bronchial breathing of different qualities and pitch is heard,

and the voice and cough are loudly bronchophonic. Rales may or may not

be present / they are mostly of sharp clicking, or consonating character.

It is in the third stage (excavation), when the disease has existed some

time, has seriously involved one lung, or has already attacked the other, that

one can best recognize the modifications in the shape of the chest, which

may have already commenced in preceding stages. The chest takes on the

type of extreme expiration. It is flat, long, and narrow
;

the shoulders are

depressed and sloping ;
the lower ribs come within a short distance of the

crest of the ilium
;

the upper ribs in front are wide apart, the lower ribs are

crowded together, and the costal or epigastric angle is reduced to its smallest

size. The nipple tends to lie high in relation to the ribs—for instance, in

the third space
—while the heart may strike the fifth rib, instead of the.fifth

space : as if the ribs had glided down between the skin and the viscera. In

addition to this general change in the chest, there is retraction of the uppei

part of the chest on the most affected side, and a corresponding impairment
of movement. At this point, which we now suppose to be the seat of cavities,

we find that the percussion note is variable. It must be remembered that

the cavities form in lung that has first become solid. Now, whereas abso-

lutely solid lung gives dullness on percussion, a lung entirely hollowed out

into one large cavity will give a resonant note : the percussion note over

phthisical lung varies with the size of the cavity, its nearness to the part of

the chest percussed, the amount of consolidation around it, or between it

and the point struck, and the degree to which the ribs are fixed by pleuritic

adhesions. The note may, therefore, be quite dull, or of tympanitic resonance ;

more often it is dull to light percussion, and of different degrees of boxy, or

high-pitched, half-resonance on a heavier stroke being used. If there is a

large cavity in free communication with a bronchial tube, and the patient's

mouth be open, percussion will often elicit the cracked-pot sound, or bruit de

potfHe, which is somewhat, but not exactly, like the sound produced by

striking the two clasped and hollowed hands upon the knee to delude

children with a hope of pence. On auscultation over cavities, one may
obtain hollow bronchial, or cavernous or amphoric breathing, according to

the varying degree of excavation and condensation around. It is only

truly amphoric when the cavity is very large indeed. The vocal resonance

may be simply increased (bronchophony), or it may be pectoriloquous as

well, the whispered voice being transmitted with unusual distinctness; or

pectoriloquy may be present alone. In extensive cavities, when the patient

speaks, there is heard, in addition to the loud vocal resonance, a kind of

whispering echo of the same, apparently produced by reverberation from the

walls of the cavity. Bubbling rales of large size are often heard in cavities,

and the peculiar phenomenon known as metallic tinkling. It must be
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remembered that the auscultatory sounds may all be absent if, and as long-

as, the bronchial tube in connection with the cavity is blocked ; and that

the more distinctive signs of cavity are probably not distinguished from the

signs of consolidation unless the cavity has reached a large size, about

that of a walnut.

In cases of long standing, in which the left lung is mainly affected, the

contraction of that organ allows the heart to come more fully into contact

with the chest, and in the second left intercostal space may be observed a

pulsation, due to the conus arteriosus of the right ventricle, while the closure

of the pulmonary valves may be felt with the finger, and the second sound

is unusually accentuated, or rather it is heard with greater distinctness than

is normal.

General Symptoms.—Of these the more important are pyrexia, with

night sweating ;
loss of flesh

; and anemia.

Pyrexia.
—From the earliest days of phthisis, fever may be present, but it

generally bears some relation to the activity of tubercular and pneumonic

processes in the lung, so that if the mischief becomes inactive from time ta

time, the fever may for a corresponding time be absent
;

but it is often

present continuously for months. The temperature is commonly higher in

the evening than in the morning, and is either remittent or intermittent in

type. In the former it may be 99° to 100° in the morning, and 102° or 103^

in the evening; in the latter it is 98.4° or even lower in the morning, and

reaches 100° to 103° in the evening. The lesser degrees of fever are oftea

not appreciated by the patient ;
the higher are accompanied with the dis-

comfort and malaise common in pyrexia, and especially in the advanced

stages of the disease, with profuse sweats, and even slight chill before the

sweating. Actual rigors, however, are exceptional, and the most common
event is for the patient to sleep more or less tranquilly in the early part of

the night, so far as the cough will let him, and to wake up in the early morn-

ing to find himself drenched with perspiration. These are the colliquative

sweatings of older writers. Some night-sweating is not uncommon even in

early stages.

Loss of Flesh.
—Emaciation is the rule in phthisis; it may be one of the

earliest symptoms, and may give a note of warning, when the cough has been

thought to be a mere bronchial catarrh : toward the end of a chronic case

the emaciation is extreme. If, as a result of treatment at any time, the

patient improves, he commonly puts on a little flesh, or at any rate remains

stationary. Exceptionally, nutrition is maintained fairly well, even when the

physical signs show that there is a considerable or even apparently active

lesion.

Ancemia.—The loss of nutrition is represented also in the blood, and the

patient is commonly pallid, both in the early and late stages. But this-

anaemia is often masked by two other conditions—one is the hectic fever^
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which leads to a flushing of the cheeks and lips, especially in the evening ;

the other is a condition of cyanosis, from deficient aeration of the blood, and

this is especially seen in acute cases involving a large area of lung, and m
chronic cases in which the right heart has become somewhat dilated.

Nervous System.
—The muscular power is soon enfeebled, and the patients

lose energy, become languid and unfit for prolonged exertion, whether of

mind or body. The mental condition in many patients, however, is one of

great hope and confidence: even when helpless in bed they often fail to.

realize how ill they are, and look for complete recovery could they but once

get rid of the cough.

Complications.—It will not be necessary to do much more than enume-

rate the various complications that occur in phthisis, as they are described

in different parts of this volume under the particular organs concerned.

Many of them are due to the formation of tubercles in other parts of. the

body. They are more common in the long-standing chronic cases.

Respiratory Organs.—Tubercular disease of the larynx {see p. 356) is a

common complication of phthisis, and a considerable proportion of chronic

cases in the third stage are characterized by the husky cough and hoarse or

whispering voice of phthisical laryngitis, which greatly aggravates the distress

of the patient. In exceptional cases the symptoms of laryngeal mischief

precede those of the lung lesions, but it is doubtful if the tubercle is ever

actually deposited in the larynx before it is formed in the lung ;
and the

term laryngealphthisis practically comes to mean a case of pulmonary phthisis

in which the larynx is also involved. Very rarely indeed does this compli-

tion either directly cause death or require tracheotomy.

Pleurisy.
—This is so common as to be almost a part of phthisis. An old.

phthisical lung is usually adherent to the chest by a thick fibrous layer, and

pleuritic lymph forms nearly always over tubercular lesions that approach
the surface. Much less frequently fluid is poured out, and an empyema is

more common than a simple serous effusion. But even with a considerable

degree of phthisis there may be simple serum, and it may even be absorbed,

or be cured by tapping.

Pneumothorax.—This occurs in a very small proportion of cases, but

phthisis is by far the commonest cause of pneumothorax. If the liquid

contents of a cavity escape into the pleura, an acute pleurisy may be set up,

effusion takes place, and there will not only be a pneumothorax, but a pyo-

pneumothorax, or less often a hydro-pneumothorax. Pneumothorax in these

different forms may be quickly fatal, or it may slowly disappear, or even

while persisting may not very seriously increase the respiratory difficulties of

the patient. Much depends on the side affected. If the communication

occurs on the side of the most extensive disease, the dyspnoea may not be

much aggravated; if on the side of the healthier lung, the patient's only

breathing surface may be at once rendered useless.
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Circulatory System—The heart wastes in chronic phthisis, but not to

the same extent as in a fatal case of cancer. In some more fibroid forms

the right ventricle may be dilated and thickened to a moderate extent.

The arterial erosions and small aneurisms of the pulmonary artery in

cavities in the lungs have been already mentioned.

Femoral thrombosis is frequent in the last days of patients suffering from

phthisis : it is more common on the left side.

Alimentary System.—Parasitic stomatitis, or thrush, occurs under the

same circumstances as femoral thrombosis.

Anorexia, indigestion, nausea, and vomiting 2St common accompaniments

of phthisis more or less during its whole course. A capricious appetite and

a distaste for fat in every form have been noticed even before definite symp-

toms in the lungs. In the last stages sickness or loathing for food is so

marked, that it is one of the chief difficulties of doctor and nurse to get the

patient to take anything at all. The most extraordinary things are fancied

by the patient at one moment, only to be rejected directly they are put

before him.

Diarrhcva is common in late stages : it is caused, as a rule, by tubercular

ulceration of the ileum, and it may be aggravated by lardaceous disease.

Peritonitis is very rarely the result of perforation of a tubercular ulcer.

More often it is due to tubercles in the peritoneum, but it is not a common

complication.

Lardaceous disease of the liver, spleen, kidneys, and intestines occurs in

about 20 per cent, of cases of phthisis (Powell).

Patty liver is somewhat more frequent.

Tubercular disease of the epididytnis and vesiculcz seminales in men, and

of the itterus and its appendages in women, occasionally occurs, but these

lesions do not usually form prominent complications at the bedside.

Nervous System.—Here also tubercle occurs, generally as tubercular

meningitis, which
is_

a cause of death in a small number of cases. This

secondary tubercular meningitis is often very rapid ; perhaps the earlier

indications are lost in the general symptoms already present.

Pains are frequent : those about the chest are attributed to pleurisy ;

others occur in the limbs, and peripheral neuritis has been found in the

nerves of the extremities.

Addison's disease of the supra-renal capsules is sometimes associated with

phthisis.

Acute nephritis, apart from tubercles or lardaceous disease, is an occa-

sional complication.

General miliary tuberculosis is one of the fatal complications of

phthisis. The lungs, liver, spleen, and kidneys are the organs commonly
affected, and sometimes the cerebral and spinal meninges {see p. 131).

Bones and Joints.
—Tubercular disease of joints, caries of ribs with sub-
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cutaneous abscesses, caries of the spine with psoas abscess, and other similar

lesions may coexist with the pulmonary disease.

Fatal Termination.—Death takes place in the following ways: Ex-

haustion, haemoptysis, pneumothorax, meningitis, perforative peritonitis, and

uraemia.

Exhaustion accounts for the larger number of cases, and it is explained

by the pyrexia, the loss by expectoration, sweating, and diarrhoea, and the

deficient supply of nutriment from anorexia, nausea, and vomiting. Occa-

sionally it comes on suddenly in a patient actually going about, and may be

mistaken clinically for the result of pneumothorax or of hemorrhage.

Varieties of Phthisis.—The differences in the course of phthisis,

already alluded to, have led to the recognition of many varieties, partly from

the varying predominance of tubercle and acute or chronic pneumonic

processes, partly from complications. The forms commonly described^, are

pneumonic, catarrhal, tubercular pneumonic, tubercular, fibroid, hemor-

rhagic, laryngeal, and scrofulous. Pneumonic phthisis, the most acute, and

fibroid phthisis, the most chronic, are the only varieties I shall deal with here.

Pneumonic Phthisis (^Scrofulous Pneumonia).
—This begins very much like

an attack of acute pneumonia, with pain in one side, high fever, chills and

night-sweats, cough and expectoration. The physical signs also are those

of pneumonia, but they are most marked at the apex, and spread downward.

Dullness, bronchial breathing, and bronchophony are accompanied by coarse

mucous rales, consonating rales, and loud clicks. Often the condition is

much more marked in one lung than in the other. The mischief extends

rapidly ;
the pyrexia is severe, there are profuse sweats, appetite is entirely

lost, and prostration becomes extreme. The indications that the lung is

breaking down are more and more niarked ;
the temperature assumes an inter-

mittent type, the sputum is purulent and contains debris of lung tissue. The
illness is often fatal in the course of from five to twelve weeks, either by
exhaustion or by hcemoptysis, which is always abundant if it occurs at all

;

or by pneumothorax from the opening of one of the rapidly-formed cavities

into the non-adherent pleura. The lungs are found solid from combined

hepatization and caseation
;
and there are numerous small cavities in every

part of the lung, with ragged irregular walls, and purulent contents. In this

pneumonic and caseous material definite miliary tubercles cannot be found
;

but bacilli have been often seen in such lungs.

Occasionally the process may not be at once fatal
; partial recovery takes

place, and the patient lingers on for some years.

Fibroid Phthisis.—This form may supervene upon chronic pleurisy and
chronic pneumonia, and occurs in association with the chronic lung irrita-

tion of certain trades. It is extremely chronic, and often affects one lung

only. Clinically, the case is distinguished by the evidences of contraction

of the diseased lung ;
the chest is sunken, the heart is displaced to the affected

27
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side, the opposite lung may extend its resonant area in the same direction ;

the spleen and stomach on the left side, or the liv.er on the right side, may-

be drawn far up into the chest. The physical signs of cavities are chiefly at

the apex, as in other cases of phthisis ;
but impaired resonance, bronchial

breathing, and bronchophony are perhaps present over the whole of the

affected lung. If the other side is involved, it is only at the apex. The

symptoms are cough, purulent expectoration, and dyspnoea; the cough is

frequently hard and prolonged, and the sputum may be foetid from retention.

There is, as a rule, no constitutional disturbance
;
there is no sweating, and

the temperature is normal. After some time the right ventricle becomes

dilated, and cyanosis and dropsy ensue. Lardaceous disease may result from

the continued profuse discharge, and diarrhoea and albuminuria assist the

fatal termination. Haemoptysis occurs, but is not constant. Post-mortem^

the lung is found contracted to one-third or one-quarter its normal size,

firmly adherent to the chest by a dense, thick, fibrous layer, and presenting a

quantity of dense white or gray fibrous tissue, which contains caseous or cre-

taceous deposits, vomicae, and dilated bronchial tubes. Tubercular or fibroid

change may be present to a small extent in the opposite lung.

Diagnosis of Phthisis.—In advanced cases the physical signs of con-

solidation or cavity at the apex of one lung, with purulent or sanguineous-

sputum, fever, and emaciation, determine the diagnosis, especially if the fever

is intermittent or decidedly remittent, with night-sweats, and if the illness-

is of some duration, that is, longer than a pneumonia. The detection of

tubercle bacilli in the sputum is conclusive, and the same may be said of lung

tissue where gangrene of the lung is not in question.

It is much more difficult to be certain of the presence of phthisis in its

early stages. Cough, expectoration, wasting, and even hcemoptysis often

precede the physical signs, and repeated examinations may be necessary to

determine the point absolutely. The most conclusive physical signs are im-

paired resonance with deficient entry of air at one apex, and deficient entry

of air with moist rales on inspiration.

If haemoptysis be the chief symptom, it must be clearly made out that thej

blood really comes from the lung, and not from the stomach. The descrip-

tions of a patient are often very unsatisfactory or misleading. Blood fromj
the lungs should be coughed up, and should be bright-red and frothy ;

it is
j

often preceded by a tickling at the throat, not by a sense of nausea. AncBmicX

girls often speak of finding blood on their pillows on waking. This is, no

doubt, from the gums or cheek, and is generally diluted with saliva. Ma-

lingerers may produce blood in a similar way. In purpura, blood may be|

expectorated actually from the lung, but the cause will be readily distin-j

guished by the associated symptoms. Haemoptysis is frequent in heart disease ,-

especially, early mitral stenosis in young people may give rise to cough.
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haemoptysis, and shortness of breath; and the heart should therefore always

be examined in a doubtful case.

Phthisis is sometimes masked by bronchitis. The accentuation of the

physical signs at one or other apex should help one, as well as the history ot

the illness, haemoptysis if present, and the detection of bacilli in the sputum.

Phthisis may be sometimes simulated by empyema, which will produce fever,

sweating, emaciation, cough, and purulent sputa; but examijiation will show

the predominance of physical signs at the base in empyema, while the apex
is clear. The two may, of course, coexist, and in any case exploration with

a needle and syringe will settle the point. It is well to remember, also, that

simple //^///'///(T effusion sometimes causes a tympanitic note under the clavicle,

with bronchial breathing and bronchophony, which may for a moment make

one think of phthisis.

Prognosis.—Complete recovery of the lung from tubercle perhaps never

occurs
;

it must always leave a scar of fibrous tissue or some calcareous

deposit, and destroy a small portion of lung tissue. But ikit patient may,
and sometimes does, recover. This is chiefly in cases that are placed under

the most favorable hygienic and climatic conditions on the first appearance

of symptoms ;
whereas cases which reach the second and third stages, or

which cannot, from the pecuniary or other circumstances of the patient, be

thoroughly dealt with, do, as a rule, go on to a fatal result. This may occur

in a few months, or the case may last three or four, or even ten or fifteen,

years. Much fever, free haemoptysis, abundant expectoration, and physical

signs indicating rapid lung-changes, which can best be estimated from two

or more examinations at a few weeks' interval, are unfavorable. But in cases

of the ordinary type it is very difficult to form a safe opinion as to how long
the fatal end may be postponed, and the young physician is especially

warned against making rash predictions as to when his patient will be dead.

Treatment.—Attempts to cure phthisis by agents which will destroy the

bacillus have hitherto not proved very successful, but some will be presently

mentioned. Our chief reliance must be on the improvement of the body
and its tissues in every possible way, so that it may be enabled to resist the

inroads of the disease, or rather that the tissues may become less fitted as a

soil for the bacillus, and less readily excited to inflammation in its different

forms. This indication is met by providing for the individual perfect

hygienic surroundings
—

pure air, good and abundant food, and sufficient

exercise. In early stages, when the disease is not very active or advanced,
a change of climate is most desirable, the object being to obtain a pure and

bracing air, which the patient may enjoy for at least two or three hours daily

outside the house, without the risk of catching cold, and without undue

strain to his lungs. This is best obtained by a sea voyage to Australia, New
Zealand, or the Cape, or by residence at the Cape, or New Zealand, or at

high altitudes in Switzerland {e. g., Davos, Wiesen, or Moloja), or with less
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success on the English south coast—at Hastings, Dover, or Folkestone. At

such places the patient may spend the whole of the winter, thus avoiding

the cold, damp, and fog of that season in the greater part of England, and

he may return to his home in the summer, when the weather is more toler-

able. With the advent of winter he should again seek the climate that he

has found suitable to him. Such a proceeding is, of course, not practicable

to thousands of patients, but no other method of treatment at present known

can really take its place. In advanced stages, however, and in markedly

hemorrhagic cases, the bracing climates are likely to be injurious : and

patients in the third stage are more often benefited by a warm and rather

moist climate, combined with pure air, such as is to be found at Bourne-

mouth, Torquay, Penzance, and neighboring places in England, and abroad

at Mentone, Cannes, San Remo, and the Riviera generally. Other places

south of England do good service in this way, such as Algiers, the Canaries,

Madeira, and Egypt. It is scarcely necessary to say that the dwelling-rooms
should be well ventilated, and that the patient should be warmly clad, with

woolen materials next to the skin. The diet should be plain, nutritious,

and abundant ;
stimulants may be taken in moderation, but are not vitally

necessary in the early stage, and certainly should not be allowed to interfere

with digestion. Nutrition may be furthered by cod-liver oil, taken in doses

of 2 to 4 drachms two or three times a day after meals, and by quinine and

iron in small doses so long as the digestion is perfect. Any defective action

on the part of the stomach must be at once met by suitable remedies, and

the importance of good gastric digestion as an aid to nutrition must never
j

be lost sight of in the treatment of the various symptoms and complications.

An antiseptic treatment of phthisis has been attempted by injecting into!

the rectum four or five litres of a mixture of sulphuretted hydrogen and car-

bonic acid gas. To Dr. Bergeon who introduced it, the method was sug-j

gested by Claude Bernard's observation that gases which when inhaled arel

poisonous, can be injected into the bowels, absorbed into the
circulation,]

and expelled from the lungs with perfect impunity. The carbonic acid
is]

passed through a Wolff's bottle containing sulphuretted hydrogen in solution,]

and the mixed gases are then injected into the rectum. Very discordant!

results have at present been obtained.

The surgical treatment of phthisical cavities by incision and drainage had

been occasionally carried out.

Symptomatic Treatment.— Cough.
—

This, of course, depends on the

progress of the disease, and will lessen with the improvement brought about

by general treatment. If it is painful, frequent, or keeps the patient from^

sleep, it may be treated by small doses of opium or morphia, in combination

with expectorants ; for instance, tr. camph. co. with tr. scillas, or liq. mor-

phine hydrochlor. with vin. ipec, or syr. papav. with camphor water, or a

few minims of chlorodyne.

!
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Night Sweating.
—This can be generally at once checked by i minim of

liq. atropine sulph. given in a little water at night ;
or 2 or 3 grains of oxide

of zinc in a pill at night, with or without ^ grain of extract of belladonna.

The tincture of nux vomica sometimes has a similar effect.

Hceinoptysis.
—The patient should be kept in bed in the semi-recumbent

posture, an ice-bag should be placed on the font of the chest over the lung

from which the blood is supposed to come, the diet should be fluid, cold,

and given in small quantities at a time, and one of the following styptics

should be ordered : Opium, with dilute sulphuric acid ; pil. plumbi cum

opii ; digitalis, opium, and quinine
—a grain of each

; gallic acid
;
or liquid

extract of ergot. If the bleeding is at all profuse, 3 grains of ergotine

should be injected subcutaneously or into muscle.

Diarrhoea.—For this, one must carefully regulate the diet, and use astrin-

gents such as mineral acids, opium, sulphate of copper in
14^ -grain dose*, or

subnitrate of bismuth.

Laryngeal Ulceration.—This is often much alleviated by inhalations of the

vapor of compound tincture of benzoin (half a drachm in a jugful of boiling

water), or lupulinum (half a drachm). In severe cases, morphine may be

insufflated daily. {See Diseases of the Larynx, p. 358.)

Pleuritic pains are frequent, and are often relieved by painting the surface

with tincture of iodine. Anodynes internally may be necessary.

Pneumothorax.—For the acute pain, on its first occurrence, a morphine

injection may be required. Later on, the complication may cause but

little trouble, and may be left alone. If air accumulates so as to

give serious trouble from distention, it should be let out by a trocar

and cannula.

Excessive Expectoration.
—For this of late years antiseptic treatment has

been employed by means of respirators. One invented by Dr. Coghill, of

Ventnor, is in frequent use. It is for the reception of a piece of lint

saturated with some volatile antiseptic, such as eucalyptol, carbolic acid, or

thymol, or a mixture of these. The patient wears it over his mouth for one,

two, or three hours at a time, and breathes the vapor into his lungs. As a

consequence, the expectoration often becomes less abundant, and loses any
offensive characters it may have. Under these circumstances, patients have

gained weight and improved a good deal, but the method cannot be supposed
to destroy the tubercle-bacillus itself.

Prophylaxis.—The rules of life which are recommended for a patient

with early phthisis apply to children born of phthisical parents, at least as

long as they can be enforced
;

it is by such means that they can best unfit

their tissues for the reception of the bacillus. Phthisical persons about to

marry should be informed of the risk that their offspring may develop the

disease
;
a risk which extends to non-phthisical unions, if both husband and

wife come of phthisical stock. In view of some recorded cases, and of the
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bacillary nature of the disease, it would be wrong to ignore the possible

conveyance of tlie disease from husband to wife. Separate beds, or a rigid

atiseptic treatment of the sputa, seem at least desirable.

CANCER AND OTHER TUMORS OF THE LUNG.

Cancer of the lung may be either primary or secondary. The latter is

more common, and occurs mostly in the form of nodules scattered irregularly

through the substance of the organ, or forming plates covering the surface

of the pleura. The original seat of the growth may have been in the breast,

the liver or stomach, or one of the limbs. A true primary cancer of the

parenchyma of the lung is quite rare, and the disease that has gone by this

name has generally spread from the bronchial glands or the peribronchial

tissue. It commonly invades the lung at the root, and may spread thence

into the pulmonary substance, chiefly following the course of the branching
bronchi. The organ may thus be largely converted into a mass of new

growth. But other changes take place simultaneously; the cancer may grow
into the lumen of the bronchial tubes

;
here and there the growth breaks

down into a granular detritus; and adjacent portions of the lung may become

pneumonic or gangrenous. The cancer is more often of the softer, or

medullary variety.

Symptoms.—These vary with the position and distribution of the cancer

growths
—that is, according as they are seated in the main bronchus or

bronchi, or are disseminated throughout the lung, or form one continuous

mass or infiltration, involving a large portion of the organ.

1. Cancer involving the bronchus usually causes obstruction, the symptoms
of which have already been described. Sometimes primary cancer of the

mucous membrane causes death by profuse hemorrhage.
2. When the lung is the seat of numerous nodules of growth, scattered

indiscriminately through it, the patient suffers at first, at any rate, but little

discomfort, and the physical signs are not very distinctive. Percussion

resonance is normal, and the only change that may be observed is a diminu-

tion of the respiratory murmur all over the chest. In other cases the cancer

nodules are more numerous, or set up bronchitic changes in the neighboring

bronchi ;
and more decided, though scarcely characteristic symptoms, may

be produced. These are dyspnoea, very rapid breathing, lividity, frequent

cough, and mucous expectoration ; and on auscultation numerous rhonchi

and rales are heard over the whole chest. The condition bears some resem-

blance to miliary tuberculosis, but the temperature is generally normal.

3. Uniform infiltration of the lung is insidious in its course, and produces

cough, dyspnoea, and expectoration of mucus, which is sometimes tinged

with blood, sometimes mixed with larger quantities ; occasionally it has a

dark color, and resembles currant jelly ;
but haemoptysis is not very com-
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mon. Pain is not generally a prominent symptom. The physical signs are

those which must result from the infiltration of the lung with a solid material,

at the same time that the bronchial tubes are filled up or blocked by the new

growth. There is dullness, with absence or deficiency of breath-sounds,

vocal resonance, and tactile vocal fremitus. 'There is thus a general resem-

blance to pleural effusion, which is often very deceptive. If the growth is

considerable, the resemblance is increased by expansion of the chest wall

and displacement of the mediastinum ;
but a simple infiltration of the lung

without large masses may be accompanied with contraction of the side, and

resembles rather cirrhosis or chronic pneumonia, or phthisis, or chronic

pleurisy with partial absorption of fluid, and retraction of the side. Excep-

tionally, from the breaking down of the cancerous material, cavities are

formed which produce physical signs like those arising from tubercle. Some-

times the growth is accompanied by pleuritic effusion, and a serous fluid is

poured out which is very apt to contain blood from rupture of the vessels of

the new growth. The bronchial, cervical, and axillary glands become

enlarged ;
and extension to the mediastinum may lead to various symptoms

of pressure, such as oedematous swelling of the head, neck, and upper extremi-

ties, abductor paralysis of the vocal cords from pressure on the recurrent

laryngeal nerves, obstruction of the trachea or one bronchus, or dysphagia

from pressure on the oesophagus.

Cancer of the lungs, no less than that of other organs, is accompanied by

progressive emaciation and loss of strength, and ultimately, in the course of

from six to twelve months, death takes place, generally from exhaustion.

Diagnosis.—In cases of malignant disease of other organs, the presence

of unaccountable dyspnoea should make one think of cancer of the lung ;

and in cases where the pulmonary symptoms are most prominent, the presence

of large hard glands in the neck, or a tumor of the testis, or a rigid spine

from implication of the vertebrte, may sometimes give the required clue.

Extensive infiltration of the lung is most easily confounded with pleuritic

effusion ; and in elderly persons with the symptoms and physical signs of

fluid, the possibility of cancer should not be forgotten. Exploration with

the needle, or a trocar and cannula, or aspirator may be necessary, and par-

ticles may then perhaps be obtained for microscopic examination. The

sputum sometimes provides similar evidence. If in an elderly person a

pleural effusion returns again and again one may suspect cancer, and all the

more if the serum contains much blood ;
but a simple pleurisy often gives

blood-stained fluid, from the rupture of vessels newly formed in the lymph
or adhesions.

The Prognosis is bad, and the Treatment must be confined to

relieving pain and cough, procuring sleep, and supporting with good nour-

ishing food as long as possible.

Other forms of tumor qqcwx in the lung, and are, as a rule, secondary to
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similar tumors elsewhere.
'

Such are sarcoma, osteo-sarcoma, enchondroma,
and others. Epithelioma of the oesophagus sometimes invades the lung

directly.

HYDATID OF THE LUNG.

This parasite affects the lung in two ways. Firstly, a cyst may form in

the lung apart from, or even without, its occurrence in any other region :

secondly, the lung may be invaded by a cyst in an adjacent organ rupturing

through the parts which separate them. This is most common in hydatid of

the liver.

K primary hydatid of the lung is very rare. It forms a globular cyst, with

all the characteristics of the parasite as seen in the liver {see Hydatid of the

Liver), but it is not generally surrounded by such a dense connective-tissue

cyst. It is rather more frequent at the base than at the apex. It may be

the only cyst in the body, or there are others at the same time in the liver,

spleen, brain, or elsewhere. Its symptoms depend upon its size, and upon
the change it sets up in the surrounding lung. It may be so small as to yield

no symptoms whatever. If larger, it must compress the lung tissue, and it

gives rise not uncommonly to hemorrhages, and may cause pneumonia, or

gangrene. Cough, dyspnoea, and pain are the symptoms, with haemoptysis

sometimes. If the cyst ruptures, secondary cysts may be expectorated, and

will at once reveal the nature of the case. The physical signs, if any, are

dullness, with more or less deficiency of vesicular murmur. If the cyst rup-

tures and the contents are discharged by the bronchus, the distinctive signs

of cavity may be heard.

The Diagnosis is generally obscure, and the case is most likely to be

mistaken for phthisis, especially if the cyst is situate at the apex. A girl

with cerebral tumor in Guy's Hospital had haemoptysis, and was thought to

have tubercle of the brain and pulmonary phthisis ;
but a hydatid cyst was

found in both brain and lung.

Treatment.—No internal treatment is of any avail to kill the parasite.

If the diagnosis of a cyst sufficiently near the surface could be made with

confidence, it might be treated by the surgical methods applicable in hydatid

of the liver.

The invasion of the lung by hydatias of the liver will be again mentioned in

the diseases of the latter. It is sufficient to say here that the pulmonary

symptoms are preceded by signs of hepatic disease, such as pain and tension

in the hepatic region, some enlargement of the liver, and perhaps jaundice ;

and the earliest change in the lung is compression of its lower part by the

enlarging cyst. Increasing pain and distress, with more or less collapse or

prostration, may mark the implication of the lung itself; and soon cough of

paroxysmal nature is followed by the expectoration of bile-stained hydatid

skins, or small and perfect cysts. More or less pneumonia, or even gangrene



DISEASES OF THE PLEURA. 425

of the lung, may result, and thus the case may end fatally. But it is not

uncommon for the inflammation of the lung to be limited in extent, and the

whole of the hydatid may in time be expectorated through the bronchi, and

the patient thus recover completely.

Treatment.—Such a hydatid is commonly beyond the reach of surgical

interference, and the treatment must be symptomatic, and in the main

supporting.

SYPHILIS OF THE LUNG.

Apart from the ulcerations of the bronchi, with resuLing stenosis which

have been shown to be due to syphilis, the lung-tissue itself may exhibit the

effects of the disease in two forms certainly. One is that of the ordinary

gumma, which is extremely rare in adults, though more common in infants,

and gives rise to no recognizable clinical symptoms. The other is the so-

called white ptieumonia of syphilitic infants. The lungs are enlarged, white,

dense, and firm
;

their section is smooth and opaque ; they are sometimes

resistant, at others easily broken down. This condition may affect the whole

lung, or one part may be uniformly altered, while the other contains only
isolated areas. Ziegler describes it as a diffuse cellular inflammation of the

lung, often accompanied by desquamation and fatty degeneration of the pul-

monary epithelium. Wagner thought that it was entirely due to thickening
of the alveolar wall, by which the cavity of the air-vesicle was gradually
obliterated. As it is found chiefly in stillborn children it has but little

clinical importance.

The extent to which syphilis may affect the lung in adults otherwise than

by gumma has been the subject of much discussion, but remains still an open

question. Clinically, it has been thought that the recurrence in syphilitic

patients of a destructive or fibroid disease of the lungs, which benefited under

a course of potassium iodide or mercury, went far to prove that there was a

syphilitic phthisis or pneumonia. But post-mortejii evidence is not as yet

conclusive on this point.

DISEASES OF THE PLEURA.

PLEURISY.

.Etiology.—Inflammation of the pleura arises from a number of causes,

partly of a local, partly of a general character. Exposure to cold is the

most common antecedent of pleurisy in persons previously healthy, although
it may happen without any knowledge of such exposure on the part of the

patient. Injury, as, for instance, by fractured ribs, may also produce it.

Inflammatory changes in the lung which approach the surface of the pleura.
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and inflammation or suppuration of connective or other tissues in contact

with the parietal pleura, will readily set up pleurisy. Among those in the

lung we have pneumonia, phthisis, and pyasmic abscesses ; and externally,

abscesses in the axilla, neck, or breast, or under the diaphragm. It is also

set up by tubercle and cancer in the lung, and by hemorrhagic infarcts.

Among general diseases, scarlatina and measles may be a cause of it
;

it

often accompanies pericarditis in severe cases of rheumatic fever
;

it occurs

in pyaemia, both as a part of the blood infection, and as a direct result of

the pulmonary abscesses; and it is a frequent complication of Bright's

disease.

Morbid Anatomy.—The first stage of pleurisy consists of dilatation of

the vessels of the pleura, quickly followed by exudation of the white corpus-

cles and fibrin on to the free surface. Thus the membrane is at first minutely

injected, but in the earliest visible stage, the naturally shining surface is

rendered dull by the fibrin, which can be detached as an extremely delicate

membrane. If the exuded material is more abundant, it forms thicker layers,

firm or pasty, generally rough on the surface, or villous, or reticular. Pleu-

risy may go no further than the formation of fibrin on the surface, and is

then called "dry ;

" more often, the fibrin is soon followed by the exudation

of a serous or sero-fibrinous fluid, which may accumulate to the extent of

two or three pints or more in the pleural cavity. This fluid has a yellow or

greenish-yellow color, a specific gravity of 1005 to 1030, often 1015 to 1018,

and it becomes almost solid on boiling, from the albumin it contains. Not

unfrequently there are a few flakes of fibrin, or a quantity is deposited from

the liquid a short time after its removal. The liquid is quite clear, or it is

opalescent or turbid from the presence of corpuscles. In other cases the

corpuscles are in sufficient quantity to form a thick layer at the bottom of

the fluid that is withdrawn, and there is every gradation between this and the

formation of real pus.

This effusion of fluid is one of the most important results of pleurisy.

Confined within the cavity of the pleura, it must displace the lung from its

relations to the diaphragm and the wall of the chest, and, in proportion as

more fluid is effused, the lung becomes collapsed. This is not at first due to

the actual pressure of the fluid, but to the elasticity of the lung, which natu-

rally favors its contraction
; and, indeed, it may be found that even a con-

siderable quantity of fluid in the chest may fail to escape, or escape but

slowly, on puncture, being held in, as it were, by the natural retraction of

the lung toward the mediastinum. But with a larger quantity a point is

reached beyond the elastic collapse of the lung, and then this organ and the

surrounding parts are actually subject to the positive pressure of the fluid, and

the most extreme changes of position take place. An important difference in

the eff"ects upon the lung is that the larger quantities of liquid compress the

bronchial tubes, whereas with lesser amounts only the air-vesicles are deprived
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of air
;
and this explains some differences in the physical signs. The pressure

which forces the lung toward the mediastinum, pushes the mediastinum itself,

with the heart and great vessels toward the opposite side, bulges the wall of

the thorax outward, distends the intercostal spaces, and forces downward the

diaphragm with the subjacent liver or spleen.

In a large number of cases pleurisy recovers by absorption of the effused

products. The liquid disappears in the course of days or weeks, and the

lung and the chest-wall finally come into contact either by expansion of the

former, or by a gradual sinking in of the latter, or by a combination of both

processes. The layers of fibrin covering the two surfaces have already prob-

ably become partly organized by the growth of new vessels from the pleura,

and the formation of fibrous tissue
; and uniting together, they form in time

a permanent layer of adhesion between lung and chest-wall.

A purulent pleurisy, usually known as empyema, appears often to arise out

of a serous pleurisy, or simple effusion, but sometimes is found so soon after

the onset of the disease as to appear really primary. Its termination is by
no means so favorable as that of simple effusion. Occasionally, no doubt,

absorption takes place
—that is, the fluid is taken up, the pus corpuscles

become granular and fatty, and a caseous mass remains behind ;
or calcareous

salts may be deposited in the residue. Sometimes an empyema finds its way

through the pleural sac, either perforating the lung, so that the pus is expec-

torated
;
or "

pointing
"

in one of the intercostal spaces, often the fifth, and

bursting spontaneously, if not opened by the surgeon. In either case, air

may find its way into the pleural cavity, and give rise to pyo-pneumothorax.

Rarely an empyema opens through or behind the diaphragm into the abdo-

men. But, if unrecognized or untreated, it may remain a long time without

perforating, with incomplete absorption, rendering the patient cachectic, and

preparing the way for lardaceous degeneration of the viscera.

Both in serous and purulent effusions, the cavity is occasionally divided

into two or more separate spaces, by adhesions between the lung and the

parietes. The fluid is then said to be loculated; and the condition is of

importance when the case is treated surgically.

Symptoms.—The onset of pleurisy is characterized by a chill or rigor,

with severe pain in the side, caused or aggravated by the act of breathing.

In cases presumably due to cold, the pain is at first commonly at the side of

the chest, over the lower ribs
;
but in pleurisy determined by other lesions—

as, for instance, phthisis
—the pain may be situated elsewhere. The pain is

cutting or tearing, and is intensified not only by breathing, but by coughing,

sneezing, and every kind of exertion. . The patient generally lies on his back

or on the healthy side. There is mostly some pyrexia, with the usual accom-

paniments, furred tongue, loss of appetite, and malaise. On examining the

chest some impairment of movement on the affected side and deficiency of

vesicular murmur at the painful spot are observed ;
but the characteristic

L
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physical sign is the pleuritic rub, or friction sound, which arises by the

movement upon one another of the two pleural surfaces, roughened by exu-

dation {see p. 347). The sound will vary with the degree of friction, and

this may be so great that it can be felt by the hand placed on the chest, as

well as heard with the stethoscope.

When liquid is effused, the two pleural surfaces become separated, the

friction sound disappears, the pain diminishes, and symptoms and physical

signs occur which are the direct result of the presence of liquid and the

compression or displacement of the various organs which it affects. The chief

symptom is shortness of breath, especially on exertion, and this dyspnoea will

be in proportion to the amount of liquid in the pleural cavity. It is often

scarcely observed when the patient is still, but becomes manifest when he

moves about, or even when he talks. He lies on his back, or on the affected

side, to allow the greatest freedom to the healthy lung. He may be entirely

free from cough, or may have slight cough without expectoration. Fever is

commonly present, the temperature ranging from 100° to 102°, and with it

there are malaise, weakness, loss of appetite, and quick pulse. As the fluid

gravitates to the most dependent part of the chest, small quantities are usually

detected at the base behind, where there is absolute dullness, while vesicular

murmur, vocal resonance, and tactile vocal fremitus are much enfeebled, or

entirely absent. With a larger quantity of fluid the same physical signs are

observed, and in addition the following : On inspection, the affected side

of the chest is motionless, and may be obviously larger than the other
;
the

intercostal spaces, instead of being slightly depressed below the level of the

ribs, are filled up (or
" obliterated "). The heart is displaced ;

with effusion

on the right side, its impulse may be perceived beneath or outside the left

nipple; with effusion on the left side, an impulse is often felt in the intercostal

spaces to the right of the sternum, generally the third, fourth, and fifth, even

as far as the right nipple, and in rare instances beyond it. The dullness in

such cases is observed in front, in the axilla, and behind, and is continuous

with dullness on the opposite side corresponding to the displaced heart.

When the liquid is sufficient only to reach about two-thirds the height of the

chest, there may be heard the peculiar modification of the percussion note

under the clavicle and above the level of dullness, which is known as Skodaic

resonance {see p. 343). At this spot there are bronchial breathing and bron-

chophony ;
and sometimes heavy percussion elicits a sound closely resembling

the cracked-pot sound of phthisical cavity.

Over the dull area there is, for the most part, deficiency or absence of

breath-sounds, of vocal resonance, and of tactile vibration. Of these, the

last is very constant, but the breath-sounds, instead of being absent, are some-

times bronchial, especially at the upper part of the area of dullness, and this

is to be explained by the bronchial tubes at this level being still patent,

although the vesicular tissue is collapsed ;
and thus the laryngeal sounds are
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conveyed to the surface in the same way as in pneumonic consolidation.

Generally, however, the bronchial breathing is less loud and ringing
—

softer,

or more distant, and often of high pitch or "
whiffing." Occasionally, espe-

cially in children, the bronchial breathing is heard over the whole area of

dullness. Where the breath-sounds are bronchial, the vocal resonance is

often increased
;
but it is sometimes diminished in loudness, and not unfre-

quently over a limited area, around and below the angle of the scapula,

cBgophony may be heard (see p. 347).

In extreme cases the whole of one chest is dull, back, front, and side, and

from apex to base. Generally, bronchial breathing is entirely suppressed,

except along the spine at the root of the lung, and segophony is less frequently

present than in more moderate degrees of effusion. Not only the mediasti-

num and heart are displaced, but the diaphragm is depressed, and with it the

liver or spleen, according to the side affected. The disturbance of the func-

tions of the thorax may at length be fatal. Sometimes this takes place by
sudden syncope, which has been explained by the displacement of the

mediastinum bending and obstructing the inferior vena cava to such a degree
that a very slight additional disturbance may completely stop its supply to the

right auricle. In other cases death arises more gradually from the interference

with the respiratory functions. The patient becomes more and more livid,

rhonchi and mucous rales are heard in the hitherto healthy lung, and asphyxia

finally ensues.

Progress to Recovery.—Where recovery takes place spontaneously, the

liquid disappears, sometimes gradually, at others with remarkable quickness.

The upper parts of the area of dullness become resonant, the vesicular mur-

mur returns, and often with it there is heard again the friction sound over a

much more extensive surface than it occupied previous to the effusion
;

it is

also generally louder, longer, more distinctly palpable, but much less painful.

While the liquid is being absorbed, and the lung is beginning to expand, the

chest often falls in—a change which is first observed behind, where the natu-

rally round chest becomes flat as compared with the other side. In extreme

cases the chest is flattened in front and behind, these two surfaces meeting
in a rounded angle at the axilla

;
at the same time the dorsal spine is curved,

with the concavity toward the affected side, the shoulder is depressed, and

the angle of the scapula projects from the ribs. Frequently the physical

signs at the base remain abnormal for some time, suggesting the continuance

of liquid, but undoubtedly due to incomplete expansion of the extreme base,

with or without a layer of new fibrous tissue (quickened pleura), the result of

the inflammation.

In some cases a chronic pleural effusion results, the liquid neither increas-

ing to a fatal result nor becoming absorbed.

Diagnosis.—In the early stages, the pain of pleurisy has to be distinguished
from other pains in the chest, the most common of which is pleurodynia, or
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muscular rheumatism. This is increased by movement, but is unaccompanied

by fever or by rub. Intercostal neuralgia is distinguished by its relation to

the nerves, and the tender points characteristic of neuralgia. It must be

remembered that inspiration compresses the structures below the diaphragm,
so that affections of the liver, spleen, or colon may give rise to pains aggra-

vated by breathing.

In the second stage we have to consider, firstly, whether there is liquid in

the pleural cavity ; and, secondly, what is the nature of the liquid, whether

serum or pus. In acute cases, pleurisy and pneumonia are most likely to be

confounded together \ pleurisy is distinguished generally by the absence of

tactile vibration and the more absolute percussion dullness; and displace-

ment of the heart, especially toward the right side, is conclusive. Generally,

also, pleurisy is wanting in the very high fever, pungent heat of skin and

flushed face of pneumonia ;
but should the sputum be rusty, pneumonia is

certainly present. It must be remembered, however, that the two may occur

together. The early signs of pleurisy are sometimes so little marked, and

the effusion of liquid so insidious, that the local features of the illness may
be for some time overlooked, and the patient may be thought to be suffering

from typhoid or other form of fever.

In chronic cases, fluid may be simulated by most consolidations of the

lung-tissue, whether from deposit in its substance or from external com-

pression; such are some cases of tubercular consolidation, the induration

which results from heart disease, cancerous deposit in the lung, compression
from the front by pericardial effusion, and from below by abscess, cancer or

hydatid of the liver, cancer or hydatid of the spleen, or abscesses about the

spleen and kidneys. The physical signs common to these conditions are

dullness, loss of breath-sound, of vocal resonance, and of tactile vibration,

simply because they compress or push up the lung in the same way as liquid

effusion does, and do away with that spongy tissue in communication with

the trachea and larynx upon which the normal physical signs depend. Most

of these changes affect the base of the lung, and no help can be gained from

the absence of the signs (enlargement of chest or displacement of heart)

which occur in the more abundant effusions. Cancer of the lung is especially

deceptive because it may form a tumor, occupying and enlarging one side

of the chest, and pushing the mediastinum and heart to the other side. It

is more common in those over middle age, and diagnosis may be impossible

without the aid of an exploration {see p. 431).

When pus is present there are not unfrequently some differences which

enable the fact to be recognized ; but this is by no means always the case.

Effusions are especially liable to become purulent when they have followed

the eruptive fevers, such as scarlatina ; and since pus in most cases arises

from the serum first effused, it might be thought that the duration of the

symptoms would be of value in the diagnosis. But, on the one hand, pus
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may be found within three weeks of the onset, and on the other, the liquid

may continue serous for many weeks. When pus has formed it is likely to

produce the same constitutional effects as the presence of pus elsewhere.

Thus a sallow appearance or even marked anaemia may be present; the

temperature has often a hectic type, ranging from 98^ or 99° in the morning
to 102°, 103°, or 104° in the evening, and with this rigors or profuse sweat-

ings may occur. But it must not be forgotten that any pleurisy may be

accompanied by high fever and sometimes free sweating, and, conversely,

the chest may be full of pus when the temperature is quite normal, ffidema

of the chest-wall happens more frequently with pus than with simple serum.

A better transmission of the voice by pus than by serum has been advocated

by Baccelli, as a means of diagnosis between them, but it cannot be relied on.

Slight flattening of the chest, showing that some absorption is taking place,

suggests, but is not conclusive in favor of, serum.

The sudden development of purulent expectoration, especially if offensive,

in the course of pleurisy, is an important indication of empyema ;
and in

cases of long duration the ends of the fingers tend to become thickened, or

"clubbed."

No one of these signs can be absolutely relied upon, and doubt in any
case should be solved by the insertion into the chest of an exploring-needle
connected with a small glass syringe, into which the liquid may be drawn.*

Serum maybe present in the pleural cavity from other causes than pleurisy,

namely, local and general dropsy. The physical signs may be the same,

but hydrothorax, as the condition is called, generally follows upon disease of

the heart, or Bright's disease, or pressure upon vessels by cancer in the

chest; and there is an absence of the febrile accompaniments of pleurisy.

The Prognosis of pleurisy is decidedly hopeful ;
the majority of cases

of simple effusion recover with or without surgical assistance. Empyema is

more amenable to treatment in children than in adults, and more promising
the earlier the pus is evacuated ; but beyond this, it cannot be determined

beforehand which cases will do badly, and which will recover.

Treatment.—In the treatment the first consideration is the pain in the

side. This may be generally met by the application of linseed-meal poul-

tices, and the administration of opium or morphia internally, or morphia

subcutaneously. The use of blisters, or leeches, or cupping over the painful

spot also generally gives relief. Dr. F. T. Roberts strongly advocates strap-

ping the affected side, by which means the respiratory movements are

restrained
;
the pain is thus allayed, and inflammatory action probably in

some measure checked. The strapping should be applied in broad strips

from the spine to the sternum, alternate strips passing obliquely upward and

* This may be of the same size as the ordinary hypodermic syringe, but the needle should

be of larger bore, stouter, and at least IJ^ inches in length.
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obliquely downward, till jthe whole side is covered. The patient should be

at the same time kept at rest, and placed on a diet suitable to his febrile

condition. If effusion takes place, anodynes will be less needful, and salines,

such as the acetate and citrate of potassium or ammonium, should be given,

partly as refrigerants, partly for their effect upon the excretions of the skin

and kidney, the increase of which will favor absorption of the effused liquid.

After a time iodide of potassium, squills, or other diuretics may be added,

and absorption may be encouraged by the application of the tincture or

solution of iodine over the affected side. But in many instances the actual

removal of the liquid by puncture becomes desirable. There are three cases

in which this should certainly be done : (i) when the effusion fills the whole

of one chest; (2) when the liquid, though not so abundant, has been present

some weeks, and in spite of treatment shows no indication of being absorbed ;

(3) when the liquid is purulent, whatever its quantity may be. Considerable

difference of practice obtains as to puncture in the earlier weeks of an effu-

sion, since it is quite possible that absorption may take place without it, and

for a time at least the effusion may be regarded as giving rest to the inflamed

surfaces by separating them. But there are many arguments on the other

side. We have little, if any, means of knowing how long an effusion may
last if we do not interfere

;
as a rule, the longer the liquid is present, the

more difficult is it for the lung to expand, both from changes in its substance

and from the deposit of fibrin on its surface
; experience further shows that

the febrile temperature often falls directly the fluid is removed, even though
it be only serum

;
and that in many cases relief is at once afforded and pro-

gress toward recovery is continuous. Thus even a moderate quantity of

liquid should be removed in the third week, if it is not by that time distinctly

diminishing.

The operation may be performed by a trocar and cannula, with some

device for preventing the entrance of air, such as a gutta-percha valve over

the outer end of the cannula, or an india-rubber tube conducting the liquid

from it into a vessel of water (or carbolic acid lotion) on the floor. An
instrument specially devised for this purpose has a tube branching from the

cannula near its outer end, on to this is fixed the rubber conducting tube,

and the trocar is withdrawn only far enough to uncover the branch tube,

thus completely preventing the access of air. This arrangement has the

advantage of exerting by its syphon action a suction force upon the contents

of the chest, without which the withdrawal of the liquid is sometimes difficult,

or even impossible, from the negative pressure existing in the chest. When
a trocar and cannula alone are used, the liquid often spurts out during

expiration, but subsides into a dribble during inspiration ;
this I have seen

in a case from which the aspirator immediately afterward drew four pints of

serum. When a little more liquid had escaped, air would have been sucked

in. The aspirator, indeed, is now very generally used for the operation.
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There are different forms, but it consists essentially of a pump by which the

air is exhausted as completely as possible from a bottle or receiver, and then

by the turning of a stop-cock this is put into communication with the tube,

which has been previously introduced into the chest. The serum thus flows

into and fills the exhausted receiver; this is emptied, and again exhausted

for a fresh quantity of serum. Whatever method is used, it is essential that

the instruments should be perfectly clean and antiseptic, as the introduction

of septic matter may convert a serous into a purulent effusion.

The site chosen for puncture may be the seventh or eighth space in the

posterior axillary line, but when there is not much liquio it may require a

puncture in the ninth space, near the angles of the ribs. Another matter to

decide is how much of the liquid shall be withdrawn. The removal of a

small quantity, such as ten ounces, will relieve the pressure on the absorbent

vessels, and so facilitate the absorption of the remainder
;
but greater imme-

diate relief is given by letting out as much as possible, and the cases seem to

me quite as successful.

When, during the process of aspiration, the greater part has been removed,

the patient frequently begins to cough, probably as a result of the admission

of air to the newly-opened bronchial tubes. The appearance of blood in

the fluid withdrawn should, as a rule, be an indication to stop the operation,

withdraw the needle, and close the wound. Resonance generally returns at

the upper part of the chest at once, but in spite of the withdrawal of three

or four pints from the chest of a grown-up man, the physical signs may persist

for some time at the base, although the subsidence of fever, and the very

marked relief to the breathing show that no great accumulation is present.

Occasionally the liquid may collect again and require a second or even a

third tapping.

If an empyema be treated in the same way, by aspiration and subsequent

closure of the wound, the pus will almost certainly collect again. Cases are

sometimes treated by puncturing with trocar and cannula, and then inserting

a long india-rubber tube in place of the cannula, and draining the pus into

a vessel of antiseptic fluid at a lower level. But, undoubtedly, the best

method of treatment is to make a free incision into the eighth or ninth space,

with the usual antiseptic precautions, insert a large red india-rubber tube

into the aperture, and allow the pus to drain into the antiseptic dressings.

In some cases, in spite of free drainage and thorough antiseptic treatment,

the cavity continues to secrete pus, and the wound does not close. If this

goes on too long the supervention of lardaceous disease is to be feared, and

further effort should be made by removing a portion (il^ to 2 inches) of a

rib or ribs adjacent to the wound. This not only widens the aperture for

drainage, but allows the bony thorax to fall in upon the imperfectly expanded

lung. During the surgical treatment of an empyema, the patient should be
28
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supported in every way by good food, stimulants, tonic medicines, such as

quinine, iron, and cod-liver oil, and, if possible, by fresh, bracing air.

HYDROTHORAX.
This term is applied to the collection of fluid in the pleural cavity, not as

a result of inflammation, but in consequence of heart disease, or Bright's

disease, or interference with the circulation in the chest by cancer or tumor.

It is, indeed, dropsy of the pleural cavity. Its physical signs are similar to

those of pleuritic effusion, but the rub is, of course, absent. Arising, as it

often does, from a general or central cause, it is much more often bilateral

than pleurisy is
;
but occasionally a very large one-sided effusion may be

merely dropsy. It is also stated, as another point of distinction, that when

the position of the body is changed from recumbent to erect, or vice versa,

the line between dullness and resonance (that is, the upper level of the

liquid) is likewise altered, rising higher in front when the patient sits up;
whereas this mobility of the liquid is scarcely, if at all, noticeable in pleuritic

effusions, which are confined to one situation by the surrounding adhesions.

The recognition of hydrothorax, however, generally depends on the history

and the previous existence of the diseases which cause it. Its treatment,

also, is mostly of secondary importance, being involved in that of the cause.

As the liquid is almost certain to recur if removed, paracentesis or aspiration

should only be performed where a very large effusion, whether on one side

alone, or divided between the two, is seriously impeding respiration.

HEMOTHORAX.
When blood is effused into the pleural cavity, the condition is called

hcemothorax. It commonly results from surgical injuries, or rupture of a

thoracic aneurism. The Physical Signs are those of liquid. The Diag-
nosis will depend, in the case of aneurism, on the previous history, and on

syncope and pallor indicating rapid loss of blood.

PNEUMOTHORAX.
Pathology.—The presence of air in the pleural cavity, which the above

term implies, may be brought about by any wound in the side which passes

through the whole thickness of the chest-wall, and it is often produced by a

fractured rib puncturing both layers of the pleura, so as to let out air from

the lung into the pleural cavity, while the skin remains intact. Much more

often, pneumothorax is the result of disease, and especially of phthisis, from

the rupture or sloughing of the pleura over a vomica ; and less commonly
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an empyema makes its way through the pleura into the lung, and air escapes

into the pleural sac, so as to form a pneumothorax in addition to the empyema

{pyo-pneumothorax). Similarly, pneumothorax occurs in the surgical treat-

ment of empyema by incision. Rarely in acute pneumonia the pleura

ruptures, and air escapes ; or a pyaemic abscess or gangrene may lead to

a similar result. Air may also enter the pleura in consequence of spinal or

mediastinal abscess, burrowing into the pleura ; and ulcer or cancer of the

stomach, or cancer of the oesophagus, may let in air from the alimentary canal.

Opeti Pneumothorax.—When air enters the chest from an external wound,
and the wound remains patent, the lung collapses by its own elasticity; and

not only the lung of the wounded side, but also the opposite lung contracts

somewhat, and draws with it the mediastinum, so that lateral displacement of

the viscera takes place, just as it does in liquid effusion. The same happens
if the pneumothorax results from rupture of a cavity in phthisis, supposing
the aperture to remain patent, so as to keep the pleural sac in communication

with the bronchial tubes. In both these cases, the mean pressure of the air

in the chest is equal to that of the atmosphere.

Closed Pneumothorax.—When the aperture is small it may be quickly

closed by lymph ;
further extravasation is prevented, and the air may then

be completely absorbed. This happens in cases of laceration of the pleura

by fractured rib, and sometimes, or to a less complete extent, in pneumo-
thorax from disease of the lung. It can be understood that the conditions

are much more favorable to absorption in pneumothorax from injury than in

that from phthisis. In closed pneumothorax, the pressure has been found to

be negative, and the displacement tends to be less than in the former case.

Valvular Pneimwthorax.—A third possibility is that a shred of pleural

membrane or lymph hangs over the aperture so as to form a valve. The air

is then drawn in to the pleural sac by inspiration, but is unable to escape

during expiration : the mean pressure becomes positive
—that is, it exceeds

the pressure of the atmosphere, and the displacement of viscera and disten-

tion of the chest may be extreme ; thus, the heart may be pushed far over

to the opposite side, and the liver or spleen depressed into the abdomen by
the flattening or inversion of the diaphragm. A valvular opening may, like

others, become closed by adhesions.

The amount of collapse of the lung, and displacement of the viscera, is

influenced in different cases by the previous condition of the lungs. This is

a point of importance from the large proportion of cases (nine out of ten)

occurring in phthisis. If the lung is extensively diseased, or in great part

adherent, the collapse will be less than if the lung, for the most part healthy,
has only a small amount of disease, with cavity, at the apex. The entrance

of the air into the pleural cavity may be otherwise harmless, especially in

traumatic cases
;

but it very frequently sets up pleurisy, which is followed

by effusion of serum or pus. Possibly this may be the result of the entrance
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of microorganisms, especially when phthisis or a pyaemic abscess is the

antecedent. If the effusion is serous, it may be absorbed together with the

air, but a pyo-pneumothorax commonly persists unless dealt with surgically.

The air of a pneumothorax differs from that of the atmosphere in containing

very little oxygen, a large quantity of carbonic acid, and excess of nitrogen.

Different analyses have given in 100 parts, oxygen, from 2 to 5 ; carbonic

acid, from 6 to 16
; nitrogen, from 80 to 90.

Physical Signs.—Over the affected side there is marked hyper-resonance

of tympanitic quality, changing, of course, to dullness at the lower part

when liquid is present at the same time. In rare cases of extreme distention

as the result of a valvular aperture, the percussion note may become muffled

or actually dull. The respiratory murmur is often entirely inaudible, or a

faint amphoric breathing is present. When this kind of breathing is loud

or well marked, it is probably due to the aperture being patent ;
but it

is stated that this may occur even when adhesions have shut off the lung from

the pleural cavity. Vocal resonance and tactile vibration are generally much

diminished, but bronchophony or pectoriloquy may be present. Sounds of a

metallic or tinkling character are sometimes heard when the patient breathes,

or speaks, or coughs ;
and these are probably due to an echo of the vibrations

by the side of the thorax. One characteristic sound is due to the dropping

of fluid from the upper part of the chest into the liquid below, the noise

being reverberated with almost musical quality. The bruit d'airaifi, or

"bell sound" {see p. 348), can also be elicited in cases of pneumothorax.
If there is also liquid effusion, its gravitation to the lowest part of the chest

under all circumstances is well shown. If the patient is recumbent, the

posterior part of the chest is dull, the anterior part is tympanitic ;
if the

patient now sits up, the lower part of the chest, back, or front becomes dull,

while the upper part, back, or front is resonant. The presence of air and

liquid together in the pleural cavity may be demonstrated by the test known

as Hippocratic succussion, or splash sound (p. 348).

The Symptoms of pneumothorax are very variable, depending largely

upon the amount of antecedent disease. If it supervenes upon a lung exten-

sively diseased, it may add but little to the distress already present ;
if it

occurs in a lung for the most part, or entirely, sound, the symptoms will be

pronounced ; lastly, if in a case of phthisis with extensive disease on one side,

pneumothorax occurs on the other side, the result may be quickly fatal.

The symptoms in the severer cases are sudden pain, with a sense of something

giving way internally, then distress of breathing, with more or less collapse,

small pulse, lividity, and sweating. The breathing is shallow and rapid;

the chest is distended on the affected side, and the intercostal spaces are

depressed on inspiration.

These troubles may be aggravated until death takes place within a few

hours, or two or three days ; or the first severe symptoms may subside.

I
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and comparative ease may follow, but generally with rapid breathing and

orthopncea.

Diagnosis.—Emphysema may be for a moment confounded with pneu-

mothorax, but it is always bilateral. A very large cavity in phthisis may
sometimes simulate a localized pneumothorax in its hyper-resonance, feeble

breath-sounds, and tinkling sounds : but bruit (T airain must be rare in

vomica, and the flattening of the chest over a cavity will generally serve to

distinguish it from a pneumothorax. On the other hand, in some cases

pneumothorax may be overlooked from the absence of any special symptoms
at the time of its occurrence. Ruptured diaphragm, with escape of the

stomach into the thorax, may closely resemble pneumothorax, especially as

they may both arise from the same injury
—a contusion of the chest.

Other conditions that may suggest pneumothorax are—an unusually high

position of the stomach in the chest in consequence of contraction of ,the

left lung, and abscesses beneath the diaphragm containing air.

Prognosis.—In many cases it is the final event of phthisis, and death

takes place in a few days ;
but some patients live for weeks or months with

hydro-pneumothorax. Complete recovery with absorption of the air may
take place, as in cases due to injury, following strain in whooping-cough, or

pneumonia, and very exceptionally even in phthisis.

Treatment.—This is, in the main, palliative. For the intense pain and

distress accompanying the rupture, opium or a subcutaneous injection of

morphia (j/3 to ^2 grain) should be administered, and hot poultices or

fomentations should be frequently applied. Stimulants, as wine, brandy,
or ether, may also be required. In cases of extreme distention it may be

desirable to perform paracentesis, a trocar and cannula being inserted between

the ribs over the resonant area. The air escapes, and the pressure within

the chest is reduced, but the relief is, as a rule, only temporary. If the

communication with the lung becomes closed, the air will probably be

absorbed, and serum may be removed by aspiration ;
or if pus is present, it

may be treated as in the case of empyema.
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PHYSICAL EXAMINATION OF THE HEART AND VESSELS.

Like the lungs, the heart is accessible to examination by the eye, the

hand, or the ear. It comes into close proximity with the chest-wall between

the anterior margins of the lungs, over an area corresponding to the lower

half of the sternum on the left of the middle line, and the inner portions of

the fourth and fifth left costal cartilages and the spaces below them. The

impulse of the heart can be determined by inspection and palpation ; the

precordial area, or the part of the heart exposed between the lungs, can be

made out by percussion ;
and the heart-sounds can be studied by auscultation.

Inspection.

In health, the heart can be commonly seen to beat in the fifth intercostal

space from half an inch to one inch within a line drawn vertically down from

the nipple: this is called \\\^ impulse, or apex-beat. The former is the better

term, because it is by no means certain that the point of visible impulse is

always the actual apex of the heart, though it is very near to it. The impulse

is normally limited to an area of half an inch in diameter.

In disease, various changes take place in the position and the character of

the impulse. It may be in the sixth or seventh intercostal space, or in the

fourth or third
;

it may be in the nipple-line, outside it, or in the axilla
;

it

may be much nearer to the sternum than usual. Sometimes the beat of the

heart can only be seen to the right of the sternum ; or the impulse may
extend over two or three intercostal spaces from the fifth upward; or, in

addition to the impulse in the usual position, there may be one below the

ensiform cartilage (lower part of the right ventricle), or in the second left

intercostal space (top of the right ventricle). Sometimes no impulse can be

seen at all, either from feebleness of beat, or because the heart is overlaid

by lung. In character, the beat may be unusually forcible, or heaving, or

quick, or irregular.

Inspection also shows bulging of the chest-wall in some cases of great

enlargement of the heart.

Palpation,

The examination of the heart with the hand confirms much that can be

seen with the eye as to the position and character of the impulse. In

addition, the hand sometimes appreciates vibrations which correspond to

438
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sounds that can be heard with the stethoscope {see Auscultation). Over the

base of the heart, mostly in the second left intercostal space, the closure of

the pulmonary valves, which forms part of the second sound, can be some-

times felt as a sharp, short click
;
and in certain cases of valvular disease a

thrill can be felt over a limited area, where the stethoscope reveals a bruit or

murmur. Such a thrill may be felt at nearly all the orifices of the heart,

but the most frequent is one that is felt near the apex of the heart in mitral

stenosis. Aneurisms and perforations of the septum also sometimes give rise

to thrill.

Percussion.

While the greater part of the chest is resonant to percussion from the

presence of lung, there is a small area over the surface of the heart which is

not resonant. This prcecordial dullness does not correspond to the whole

anterior surface of the heart, but to only so much of it as is exposed between

the vertical anterior edge of the right lung and the oblique anterior edge of

the left. Its limits are as follows : Above, the upper border of the fourth

costal cartilage ; below, the upper border of the sixth cartilage ; internally,

the left border of the sternum
;
and externally, a vertical line from half an

inch to one inch within the nipple. Above and on each side of this area is

a narrow band, which is intermediate in sound between the dullness of the

heart and the resonance of the lung. It is sometimes called transitional

dullness.

From the relation of the heart to the lung in this position, it results that

the praecordial dullness is affected by changes in either of these organs. It

is increased by enlargement of the heart, and diminished if the heart becomes

smaller. It is, on the other hand, diminished by enlargements of the lung,

which cover the heart
;
and it is enlarged by a retraction of the lungs, espe-

cially of the left, which exposes it more. An important cause of its enlarge-

ment is distention of the pericardial sac with liquid. Exceptionally, the

area may be resonant from the presence of air in this sac. The area of

prsecordial dullness is shifted upward, downward, or to either side by any-

thing which displaces the heart in these directions.

Auscultation.

By means of the stethoscope we hear over the cardiac region the well-

known sounds of the heart : \\\t first, or systolic, and the second, or diastolic.

It is not necessary here to discuss the origin of these sounds
;

it will be con-

venient to assume that the first is due partly to muscular contraction, and

partly to closure of the auriculo-ventricular valves ;
and that the second is

due to closure of the sigmoid valves. The first sound is heard best near the

apex of the heart, and the second is heard best at the base.

Modifications of the Sounds.—The heart-sounds may be accentuated,

diminished, or reduplicated.



440 DISEASES OF THE ORGANS OF CIRCULATION.

Accentuation arises from several causes, among others from retraction

of the lung so as to bring the heart closer to the chest-wall
;
and from

increased tension in the aortic or pulmonic arterial system, whereby the

valves are caused to close with unusual force. This last condition affects,

of course, the second sound, and it may be determined whether the aortic or

pulmonic system is at fault by examining successively on either side of the

sternum in the second intercostal space. On the right side the aortic second

sound can be heard more or less apart from the pulmonary ;
on the left

side, the pulmonary apart from the aortic. Accentuation of the first

sound results from excessive action of the heart, and is common also in

mitral stenosis.

Diminution of the sounds results from feeble action of the heart, from its

being unusually covered by lung, as in emphysema, or from its being sur-

rounded by pericardial effusion.

Reduplication may affect either the first or second sound. It is attributed

to a want of synchronism in the closure of the two auriculo-ventricular valves,

or of the two sigmoid valves
;
and such a fault may be produced, it is sup-

posed, by increased tension on the right or left side of the heart, delaying

the contraction of the ventricle of that side. But the explanation is not

satisfactory. As a fact, reduplication of the first sound is common in con-

ditions of high arterial tension, such as gout and renal disease. Reduplica-

tion of the second sound is frequent in mitral stenosis.

Murmurs.—These are adventitious sounds, which accompany or replace

those which are physiological. Originally described as bruits de souffle, they

are now commonly called bruits, or murmurs, and they are due mainly to

two causes. The first is, that any narrowing or obstructiofi of a cardiac

orifice, such as is produced by vegetations on the valves, or by union of the

valves together, will produce vibrations in the current of blood forced

through them
;
and the second is, that, if the valve fails perfectly to close

the orifice, some blood will flow back, or regurgitate into the cavity whence

it came. This leaking of a small stream through a narrow orifice or chink

will be accompanied by vibrations which, if of sufficient amplitude, are

audible as sound. Such sounds are, no doubt, to be explained on the theory

of the veine fluide. In either case, the blood passes through a constriction,

or narrow orifice, into a wider space beyond : this determines the produc-

tion of a jet, or "
fluid vein," which breaks up in such a manner as to pro-

duce vibrations among its own particles. In the same way may be explained

a murmur which is sometimes heard as the result of the passage of blood

through a perforation in the septum between the ventricles. In some cases

the conditions requisite for the production of a veine fluide do not seem to

be fulfilled, and we must then suppose that eddies are produced in the blood

which will cause sound-vibrations ;
in others, again, the sound may be due

to'vibration of the edges of the valve.



PHYSICAL EXAMINATION OF THE HEART AND VESSELS. 44I

Murmurs differ from one another—(i) in time; (2) in their relation to

the orifices of the heart; (3) in the character of the sound.

(i) Murmurs which are heard with the first sound, or between the first and

the second sounds, occur during the contraction of the ventricles, and are

called systolic ; those which are heard with the second sound, or between it

and the succeeding first sound, occur during the dilatation of the ventricle,

and are called diastolic. Among these last, one can distinguish some which

begin at the very commencement of diastole and end before the next first

sound ; others, which commence a little later, but still before the first

sound ;
and others, again, which begin after fhe second sound, and run up

to, and finish, in the next first sound. Dr. Bristowe has called these respec-

tively early, mid, and late diastolic. The last is more commonly known as

presystolic. In determining the rhythm of a particular murmur, its position

should be noted in reference to the beat of the heart, or to the beat of the

carotid artery by the side of the thyroid cartilage. Either of these repre-

sents the systole of the ventricle with sufficient accuracy, but the radial

pulse is a little later.

(2) It is sufficient to say here that murmurs of systolic and diastolic time

may be heard, with varying frequency, in connection with all four orifices of

the heart. The subject Avill be more fully discussed in the chapter on
" Diseases of the Valves."

(3) The quality of the sound is most often blowing ;
it is sometimes rush-

ing, sawing, or rasping. Sometimes murmurs have a distinctly musical

quality. Half-detached fragments of valve playing in the blood-current,

perforations in valves, and loose chordse tendinese sometimes cause such

murmurs.
The Arterial Pulse.

By the term pulse is meant the movements of alternating expansion and

contraction which are felt in any artery of the body accessible to the finger.

These serve as an important means of ascertaining the action of the heart

and the condition of the circulation. The artery which is mostly employed
for this purpose is the radial artery at the wrist

;
but a pulse can also be felt

with no difficulty in the ulnar artery at the wrist, in the carotid by the side

of the thyroid cartilage, in the facial artery as it turns round the lower jaw,

in the temporal artery above the ear, in the femoral artery below Poupart's

ligament, in the posterior tibial behind the inner malleolus, and in the dor-

salis pedis at the base of the metatarsal bone.

It should be remembered that the radial artery does not always lie in its

normal situation, but sometimes turns over the radius to the back of the

wrist, one or two inches above the joint, and this may happen on one or

both sides. A minute communicating branch may sometimes be felt in its

place ; but, in any case, the absence of a pulse of the proper size may be

very misleading unless the occasional abnormality be borne in mind. More
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rarely, the radial is abnormally small, and the comes nervi mediani compen-
sates for this by its unusual size.

In examining the pulse, one has to observe its rate, and its volume, and
other characters about each individual beat, especially its hardness.

The Pulse-rate.—Normally, the heart beats about seventy-two times

in the minute, with variations in health between fifty and eighty.

Excessive slowness of the pulse occurs in some cardiac lesions, especially
aortic stenosis and fatty heart

;
in conditions of collapse, in meningitis and

cerebral tumors, and in jaundice. Occasionally, the pulse appears to be

slow because some of the heart's beats are not powerful enough to drive a

wave so far as the wrist. These feeble beats generally alternate with stronger
beats

;
so that while the heart contracts, say eighty times in the minute, the

pulse is only forty. An intermediate condition is where there are indeed as

many pulse-beats as cardiac contractions, but every alternate pulse-beat is so

feeble as to be only just perceptible.

Increased freqicency of the pulse is much more common in disease than

great slowness. Nearly every disturbance of health tends to quicken the

pulse ;
it is the constant accompaniment of acute and subacute inflamma-

tions, of fever in all forms, of states of exhaustion, and of most forms of

cardiac disease.

Irregulariiy.
—The intervals between successive beats of the pulse should

be of uniform length : when this is not the case the pulse is irregular. The

irregularity may be of such a kind that no order can be observed at all ;

long, short, and shorter intervals follow each other indiscriminately. This

occurs commonly in mitral disease, in dilatation of the ventricle, and, in a

less degree, in some cerebral lesions—e. g., meningitis.

Another form of irregular pulse is the intermittent pulse. Here several

successive beats come quite regularly, and then the heart seems to stop, and

an interval occurs which is about equal to a whole revolution of the heart.

The heart is said to iniennit. The pulse again beats regularly for a time,

and another intermission occurs. The intermissions are frequent, viz., every

four or five beats; or more rare, viz., every twenty or thirty; but the num-

ber of beats between the intermissions is not itself absolutely uniform. An
intermittent pulse is sometimes the result of cardiac disease, sometimes a

purely functional or temporary disorder. ..

Another form of irregularity is known by the names pulsus trigeminus,

pulsus alternatis, coupled-beats, linked-beafs, and allorrhythmia. In this the

beats occur in successive pairs, with a longer interval between any two pairs

than between the beats of each pair. This occurs in some cases of mitral

disease, and is occasionally induced by the use of digitalis. It may be quite

temporary, or, at any rate, it may rapidly change into a perfectly regular

beat, and again recur in the course of a few hours. I have observed a triple

beat under similar circumstances.
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The Volume of the Pulse.—This is determined partly by the actual

size of the artery, partly by the quantity of blood sent into the artery at

each beat of the heart. If much blood is sent in, the pulse is full or large ;

if but little blood, the pulse is small.

Hardness of the Pulse : Arterial Tension.—If the finger be placed

upon the radial artery, and pressed upon it with increasing force the flow of

blood is at length stopped ;
and this arrest of the blood-flow can be more

easily eff"ected in some pulses than in others. Those in which slight pressure

is sufficient are called soft or compressible pulses ; those in which much pres-

sure is required are called hard or incompressible pulses. If when the pulse

has been stopped by compression the finger be slowly lifted, the blood will

be felt to pass under the finger with much greater force in the case of the

hard than in the case of the soft pulse ; and the estimation of the hardness

of the pulse is generally much helped in this way. A hard pulse is not ne-

cessarily very small or very large. It feels like a cord, but it is important to

distinguish from a purely hard pulse that kind of rigidity which is due to

atheromatous and calcareous changes in the wall of the artery. The wall

then feels rough and irregular, and the vessel has often a tortuous course.

The two conditions, rigidity of arterial wall and hardness of pulse, may
coexist. A pulse is hard in proportion to (i) the quantity of blood thrown

into the arterial system, (2) the difficulty of egress through the capillaries

and veins (capillary resistance), and (3) the degree of contraction of the

arterial coats upon their contents. It is soft under the opposite conditions.

Thus, hardness is favored by a powerfully-acting heart, a normal amount of

blood, contraction of the peripheral arterioles—as, for instance, by cold,

which stimulates the muscular coat of the arteries (vasomotor stimulation).
Softness of pulse is favored by a feeble heart, by valvular imperfections

interfering with the supply of the blood to the arterial system, by a free flow

through capillary area, and by dilatation of the arteries and arterioles as a

result of vasomotor paralysis. The hard pulse is indicative of high arterial

tension; the soft pulse of low arterial tension. The former is often accom-

panied by an accentuated aortic second sound, heard at the inner end of

the second right intercostal space, and sometimes by a reduplication of the

first sound, heard over the septum ventriculorum {see p. 440).
Dicrotism.—Especially in febrile conditions, but also in the soft varieties

of healthy pulses, a peculiar doubling of each pulse-beat can be felt, which
is known as dicrotism. As a rule, the main beat is followed by a much

slighter elevation of the artery-wall. In most pulses there is no difficulty in

distinguishing this from a true pulse-beat, because it takes place in the course

of the elevation due to the ventricular contraction, and auscultation proves
that there is no ventricular systole corresponding to it. It is due to a wave
reflected from the closed aortic valves and the aortic walls, and transmitted

peripherally to the wrist. It is favored by the conditions producing softness
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of pulse, and is most marked in highly febrile states; it is diminished by
conditions leading to hard pulse, such as Bright's disease, and by aortic

regurgitation, in which case the reflexion of a wave takes place imperfectly.

The Sphygmograph.—The accurate estimation of the pulse is much

aided by the sphygmograph, which, at the same time, furnishes a permanent
record for future comparison.

The needle of the sphygmograph makes a tracing on blackened paper, and

each beat of the heart is shown by the needle rising above the base line,

and again falling. The frequency or regularity of the pulse can thus be

seen at a glance ;
but the special features of each beat are of more importance.

In the tracing of each beat of the arterial pulse there is an upstroke, which

is uninterrupted and almost vertical
;
and a downstroke which is oblique,

and is interrupted by one of two elevations with intervening depressions.

Fig. 12.—
A. Normal Soft Pulse. Presslre, Two Ounces.

B. Hard Pulse in Gout.

The upstroke represents the contraction of the ventricle, driving blood

into the aorta and thereby causing a wave which is rapidly transmitted to

the peripheral arteries. The apex of this upstroke has been known as the

peixussion-wave. Its height is proportionate to the force of the ventricular

contraction, and the quickness or suddenness of the contraction is indicated

by the vertical course of the stroke.* The height is also greater when the

arterial wall is yielding, less when it is tense and resistant. Compare Figs.

12 A and 13 A, B with Figs. 12 b and 14 a, b, c.

Of the elevations in the course of the downstroke, the most constant is

the dicrotic wave (Fig. 12 a, <r. Fig. 13 a, c, Fig. 14 a, ^). This is the same

as can be felt with the finger in pulses that are called "dicrotic ;

"
it is shown

* With a Marey's sphygmograph a long and quick upstroke is curved backward, in con-

sequence of the needle being at the end of a long lever, which works on a fulcrum, with an

axis transverse to the line of movement of the paper.
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by the sphygmograph to be present in the majority of pulses, even when not

perceptible to the finger. As already stated, it is due to a reflected wave

from the closed aortic valves or from the walls of the aorta. It is imme-

diately preceded by a depression, the aortic notch, the depth of which is

proportionate to the size of the dicrotic wave. In Figs. 12 and 14 they are

both slight, in Fig. 13 they are both well marked. When the aortic notch

reaches the base line (Fig. 13 a) the pulse is called fully dicrotic ; it some-

times falls below the base line, and is then called hyperdicrotic (Fig. 13 b).

In this case the percussion wave of the next beat appears to come before the

dicrotic wave has completely passed. Dicrotism is best marked in soft

pulses, with yielding and elastic walls
;

it is a common result of vasomotor

Fig. 13.

A. Dicrotic Pulse in Pyrexia. Temp. 102.2°.

B. Hyper-dicrotic Pulse in Pyrexia (Enteric Fever). Temp. 103°.

paralysis as seen in highly febrile conditions (Fig. 13), and can be at once

produced by the administration of amyl nitrite. The aortic notch corre-

sponds to the termination of the systole of the ventricle—that is, it marks

the closure of the aortic valves.

Between the percussion wave and the dicrotic wave— that is, preceding
the aortic notch, and therefore corresponding to the period of systole of the

ventricle—there is often a wave which has been attributed to the outward

flow of the current of blood following the percussion wave. It is called the

tidal or predicrotic wave (Fig. 12 a, b, Fig. 14 a, b, B, c). It is best seen

in hard pulses (Fig. 14)
—that is, in conditions of high arterial tension, when

it may be supposed that the undulation of the blood would be unusually well

I.
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transmitted. On the other hand, in very soft pulses, the tidal wave is lost

in the percussion wave (Fig. 13 a, b). A pulse, in which the tidal wave

rises higher than the percussion wave, has been called anacrotic, because the

percussion wave forms an elevation in the ascending limb between the base

and the highest point.

One or two slight undulations are occasionally seen after the dicrotic wave

(Fig. 14 A, d). These were formerly attributed to defects in the instrument

employed. But they only occur in tracings of pulses of high tension, and

not in those of low tension.

Landois, in explaining a sphygmographic tracing, describes only two pri-

mary waves, namely, (i) that which we have called the percussion wave, and

(2) the dicrotic wave. Both the tidal wave and the undulations which follow

the dicrotic wave are called by him elastic elevations, and are considered by

Fig. 14.

C

A. Acute Bright's Disease. Pressure, Four Ounces.

B. Acute Bright's Dise.\sb; Five Weeks' Duration. Pressure, Seven Ounces.

C. Chronic Bright's Disease. Pressure, Six Ounces.

I
him to be secondary results of the percussion and dicrotic waves, as a conse

quence of the high condition of tension in the vessels.

Whatever be the explanation, it remains the fact that conditions of high

arterial tension are indicated by a high tidal wave, and by moderate dicro-

tism
;
whereas in low tension the dicrotism is considerable, and the tidal wave

is small or absent.
"

i

It has been already said that the pulse of high tension is hard, and resists

compression by the finger. The amount of this resistance can be accurately

estimated by a properly-constructed sphygmograph, in which a graduated

pressure can be applied to the spring, which lies upon the artery. It will

then be ascertained that some very hard pulses require a pressure of twelve

or fourteen ounces to stop the flow of blood in them
;
while in others the

current can be arrested by a pressure of five or six. Similarly, in the former

kind of pulse a pressure of five, six, or seven ounces is necessary in order to

i
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get a correct tracing, whereas in soft pulses a pressure of one, two, or three

ounces is sufficient. (Compare Fig. 14 with Fig. 12 A.)

Certain valvular diseases and some alterations in the walls of the vessels

impart special features to the pulse, which will be treated of in future chap-

ters. The pulses which result from mitral disease, from aortic regurgitation,

from arterial obstruction, from aneurism, and from atheroma, are the most

characteristic (Figs. 19, 20 and 21).

When the heart's action is very feeble, the pulse is affected by the act of

respiration, and the base line of the tracing is undulating instead of straight

{respiratory wave).
The Venous Pulse.

As a result of tricuspid regurgitation, pulsation occurs in the internal

jugular and other veins of the neck, and in the hepatic veins in the liver
;

the rise is synchronous with the ventricular systole. A tracing shows" an

elevation in the ascending limb, and an unbroken line of descent.

DISEASES OF THE HEART.

ENDOCARDITIS.

Endocarditis, or inflammation of the lining membrane of the heart,

occurs in two forms—simple and malignant.

Simple Endocarditis.

This is commonly described as acute or chronic
;
but the term chronic

endocarditis is often applied to the permanent deformities and alterations

in the valves, which result from acute endocarditis, as well as to a separate

inflammatory process of slow development.

.ffitiology.
—Endocarditis, like pericarditis, is, in the great majority of

cases, caused by rheumatic fever; it also occurs during the progress of

chorea, and in scarlet fever, diphtheria, typhoid, and some other infectious

diseases. Bright's disease, syphilis, and other chronic dyscrasiae, are said

occasionally to cause it. It may be brought on by local injuries, such as the

rupture of a sigmoid valve, or of the chordae tendineae, and the unnatural

friction of one part of the heart with another
; or the passage of currents of

blood through abnormal apertures may cause the local inflammation of the

endocardium.

It is always in limited patches, and never affects the whole interior of the

heart. In rheumatism and other general diseases it affects the valves first or

alone.
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The relation of endocarditis to the two sides of the heart is of very great

importance. Endocarditis occurring during foetal life, and the malignant

form to be presently described, may attack the pulmonary valves. But in

other cases, simple acute endocarditis is almost invariably on the left side.

Hence what follows in this chapter chiefly concerns the aortic and mitral

valves.

Anatomical Changes.—The earliest change is a very slight swelling of

the subendocardial tissue along the margin of the valve which is opposed to

its fellow, and touches it on closure of the orifice. This swelling results

from cedema and infiltration with leucocytes, and is commonly seen in the

form of a number of bead-like elevations, described usually as vegetations.

These may entirely subside, but if they persist they become covered with

deposits of fibrin, which intimately unites itself with the deeper tissue

containing the leucocytes. By the continued addition of deposits of

fibrin, very large vegetations may be formed which project into the

valvular orifice, and from which particles, loosened by softening, may be

detached by the force of the current of blood. Such a detached particle

is carried along with the blood-current to distant vessels of gradually

diminishing size, and ultimately meeting with one small enough to resist its

further progress, becomes impacted therein. This process is known as

embolisjn. At different stages short of this, subsidence of the inflammation

may occur; and though in the earliest period complete resolution probably

may take place, there is more often some organization of the leucocytal

infiltration, and fibrous tissue forms, by the gradual and irregular contraction

of which—a process similar to that which occurs after inflammation in other

parts
—the valves become shortened, deformed, and incapable of completely

covering the orifice they are intended to close. In some cases the fibrous

tissue acquires an almost cartilaginous hardness, or calcareous particles are

deposited, and the valve segments not only fail to close the valve aperture^

but, by their constant projection into the orifice, offer a definite obstruction

to the passage of the blood through it.

Symptoms.—Endocarditis, as it occurs in acute rheumatism, has but

few symptoms. Indeed, it mostly proceeds without any appreciable alteration

of those which are due to the rheumatism, and is detected only by the

stethoscope. It happens in somewhat less than half of all cases of rheumatic

fever, and mostly within seven days of the beginning of the attack. If the

heart be carefully auscultated, the first indication will be a slight prolonga-

tion, or roughness, or some want of clearness of the first sound at the aortic

or mitral area, according as the one or the other valve is the seat of inflam-

mation. Within twenty-four hours it may lengthen into a distinct murmur,

or soft blowing sound, which accompanies, and does not abolish, the first

sound. If the aortic valve is affected, the second sound may become im-

perfect, and a diastolic murmur may become developed, but this is much
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less frequent, while the systolic murmur in the mitral area is the most

common of all. As above stated, this physical sign may be the only indica-

tion of endocarditis, but increased force and frequency of the heart's action,

palpitation, some praecordial pain and distress are occasionally observed.

In the course of rheumatic fever the murmur may entirely disappear, and no

evidence of cardiac disease remain
;
on the other hand, the murmur may

become louder and harsher, more widely diffused, or definitely follow the

course of the blood-current, and ultimately persist as evidence of obstruction

or regurgitation. The future is, accordingly, very uncertain, a large pro-

portion of the cases in which a definite murmur of endocarditis is heard

subsequently developing into cases of chronic valvular disease.

Diagnosis.—This requires some care, as the murmurs of recent acute

endocarditis may be confounded with functional murmurs, with the murmurs

of old valvular disease, and with pericardial friction sounds. The chief

point to note is that the murmur of acute endocarditis is generally soft in

quality, systolic in time, and strictly limited to the area of the valve affected

—that is, either the aortic or the mitral area. Acute simple endocarditis

of the pulmonary or of the tricuspid valve is practically out of the .question.

A functional or haemic murmur is generally loudest over the pulmonary

artery, and often harsh in quality. The murmur of chronic endocarditis is

often loud or harsh, heard over a larger area, and accompanied by some

alteration in the size or shape of the heart.

Prognosis.—In the' course of an attack of rheumatic fever, or of any
other acute disease causing acute simple endocarditis, there is nothing to

guide one as to the outcome of the disease. In a large number of cases the

murmur disappears, and the patient apparently recovers completely ; never-

theless, valvular disease may supervene several years afterward. In a few

cases the affected valve soon becomes incompetent, and the patient suffers

henceforth from "heart disease."

Treatment.—The influence of treatment upon acute simple endocarditis

is not very apparent, and many are content to leave it alone. More often a

small blister, about three inches by two inches, is placed on the chest over

the affected valve. The treatment proper to acute rheumatism should be

continued, and this will, of course, necessitate rest in the recumbent position

and light diet, which are also desirable for endocarditis.

Malignant, Septic, Ulcerative, or Diphtheritic Endocarditis.

.Etiology.—The connection of this form of endocarditis with rheuma-

tism is by no means so intimate as that of simple endocarditis, although in a

certain proportion of cases (53 out of 160—Osier) a rheumatic history was

obtained
;

in some of these the symptoms have developed in the course of

the rheumatic fever, and in others they have arisen in the stage of chronic

valvular disease. Malignant endocarditis may occur quite spontaneously
—

29
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at any rate, without any previous history to explain it in the present state of

our knowledge. On the other hand, besides rheumatism, its predisposing

cause may be found in acute pneumonia, in the eruptive fevers such as

scarlatina, in puerperal processes, in septicaemia and pyaemia, in ague, and

in some other conditions.

Anatomical Changes.—In this form of endocarditis the tissue of the

inflamed valve is softened, and breaks down, so that erosions or ulcerations

take place, and as a result of this fibrin is deposited upon the roughened

surface, and accumulates into irregular masses of vegetations, which may
reach the size of a hazel-nut. By the use of suitable coloring agents micro-

cocci can be demonstrated on the surface, and more or less deeply in the

substance of the vegetations and fibrinous deposits, forming considerable

masses, or colonies. Several important changes result from these processes

in the valve. The valve itself may be completely perforated, or strips of

tissue may be partly separated and hang loosely in the blood current, or

portions may be completely detached. Sometimes a part of the valve is so

weakened by the destructive process that it yields before the pressure of the

blood, and a saccular dilatation, or aneurism, of the valve is formed, pro-

jecting on the opposite side. Another result is the occurrence of endo-

carditis, or endarteritis, in adjacent parts, from a strip of the valve playing

backward and forward in the blood currents with the systole and diastole of

the ventricle, and striking alternately the walls of the cavities in front and

behind. In the case of mitral endocarditis, these are the left ventricle and

the left auricle ;
in the case of aortic endocarditis, they are the aorta and

the left ventricle. At the spot struck infection takes place, and causes a

fresh patch of endocarditis, or endarteritis in the case of the aorta.

But the most important effect of malignant endocarditis is the infection of

the whole arterial system by particles detached from the valves being carried

to remote parts, and it is to this process, combined, probably, with the

presence of micrococci in the detached fragments, that the special features

of malignant endocarditis are due. Embolism, or the impaction of particles

in arteries, takes place in the most various parts of the body. It is especially

common in the vessels of the spleen and kidneys, but it happens also in the

vessels of the brain, alimentary canal, skin, retina, and lungs, and the larger

vessels supplying the limbs, such as the radial, ulnar, tibial, brachial, and

others. The local results of these impactions are described more fully under

Embolism ;
but they may be here briefly stated to be—(i) Obstruction of

the circulation ; (2) hemorrhage within the area of distribution of the

obstructed vessel, as seen in the hemorrhagic infarcts of the spleen and

kidneys ;
and (3) suppuration in the same area from the septic influence of

the micrococci.

The effects upon the various organs, as they may be seen in different cases

of malignant endocarditis, are—softening and abscess of the brain, and
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meningitis; retinal hemorrhages and optic neuritis ; diffused swelling, hemor-

rhagic infarctions, and abscess of the spleen ; hemorrhagic infarctions,' or

general diffused inflammation of the kidneys ; hemorrhages under the skin
;

hemorrhagic infarctions and abscesses of the lungs ; pleurisy and empyema.

Malignant endocarditis, like simple endocarditis, affects chiefly the left

side of the heart
; but the proportion of cases in which the right side is

involved is much larger than in the simple form.

Symptoms.—Two varieties of the disease are commonly recognized,

though some cases combine the characters of each, and others do not strictly

conform to either. These forms are the typhoid and the pycemic. In the

typhoid form, the patient may have been perfectly well until he complains of

some such symptoms as usher in other severe febrile diseases, pain in the head,

or in the back and limbs, or a definite rigor or rigors. Then follows severe

pyrexia, with its usual conditions—high temperature, quick pulse and respi-

ration, dry tongue, loss of appetite, thirst, and malaise. Frequently, within

a few days, the patient is prostrate, apathetic, drowsy, and at night delirious;

but the time of appearance of this symptom is determined, as in typhoid

fever, by the severity of the disease. The temperature is high, reaching

103°, 104°, or 105°, but is generally remittent or intermittent, and some-

times with remarkable regularity for long periods. There is often free

perspiration. The pulse is rapid, ranging from loo to 140, or even higher.

If the heart be auscultated, a murmur will generally be heard at one or other

orifice, mostly, however, on the left side. Still, it must not be forgotten

that in these cases murmurs may be entirely absent. In cases with a

previous history of rheumatism, there may be more complete evidence of

cardiac disease in enlarged praecordial area, displacement of the impulse, or

irregular action. The respirations are rapid, sometimes without definite

lesions of the lungs, at others with signs of bronchitis, oedema, or conges-

tion. The condition of the bowels varies, but there are often loose, yellow

motions, with much resemblance to those of typhoid fever, and the abdomen

may be distended.

The spleen is often enlarged, and may be tender. Albuminuria is

frequent ; the albumin may be abundant, and blood sometimes appears. In

some cases petechial hemorrhages appear under the skin, the petechiae being

generally small, and situate on the trunk, about the groins and axillae.

Hemorrhages may occur in the retina
;
and optic neuritis is often present.

The tongue shows the usual changes of febrile diseases, being at first moist,

with white fur, subsequently dry, glazed, or brown and cracked. In the

more advanced stages, low delirium is mostly present, first at nights only,
later on continuously, and this may lapse into complete coma before death.

Sometimes embolism of a large vessel in the brain or a limb may lead to

hemiplegia, or threaten gangrene, but embolisms of these larger arteries are

not so frequent as those of the small vessels in the viscera.
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In the pymnic form rigors are a prominent symptom, occurring once,

twice, or more times in the day. Rheumatism and actual cardiac disease

are less often present as antecedents, and the endocarditis more often affects

the right side of the heart than in the typhoid form. It may begin, like the

lastj with vague or more decided pains in the limbs or back, until the first

rigor occurs. The patient is often very anaemic, almost as if a great loss of

blood had occurred. The heart may present but little or no evidence of

enlargements, and the murmur may be limited to the area of the pulmonary

artery, in which case doubt will arise as to whether the murmur is simply

h?emic, as a consequence of the pronounced anccmia
;
on the other hand, in

many cases the same conditions of the cardiac apparatus may exist as in the

typhoid form, namely, the murmurs of mitral or of aortic disease. For the

rest, the local conditions are not very different from those of the typhoid
form. The spleen may be enlarged, diarrhoea with loose yellow motions

often occurs, and albuminuria may be present. The temperature rises to a

great height, 105° or 106°, in the rigors, and may fall to the normal or

subnormal in the intervals. Sweating occurs, and is often profuse. As the

case continues, emaciation becomes more marked, and with increasing

delirium and apathy or coma death results.

Instances occur in which the characters of these two groups are more or

less combined ;
and the complication of pneumonia, pleurisy, or meningitis,

in particular instances, may give a special character to the case, "%

The duration of malignant endocarditis is very variable. It may be fatal

in two or three weeks, or may last six or seven months, with pyrexia through-

out. In cases of old heart disease, the supervention of this form of endo-

carditis is indicated by remittent pyrexia, and by the occurrence of embo-

lisms in different parts of the body, but the cardiac symptoms may continue

predominant, and thus distinguish this group of cases from those first

described, -f

Diagnosis.— Typhoid fever xs iht disease most likely to be confounded

with it—that is, ulcerative endocarditis is frequently mistaken for typhoid

fever
;
both are acute, severe febrile diseases, and in both there may be a

marked absence of localizing symptoms : on the other hand, there is often in

ulcerative endocarditis swelling of the abdomen, with frequent loose yellow

motions, and enlargement of the spleen may further increase the resemblance.

The following are points of difference : In malignant endocarditis there is

a more uniformly remittent or intermittent course of temperature, which

may last several weeks; rigors, petechiae under the skin, much pallor of the

face, optic neuritis, or retinal hemorrhages, if present, are more in favor of

endocarditis ;
and a cardiac murmur, especially if it is observed to change

its characters under observation, is strong presumptive evidence.

The diagnosis from pycemia must depend on the presence of the cardiac

murmur, and the absence of any wound or suppuration, which could give
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origin to blood-infection ; but endocarditis may arise in pyaemia following

a wound, and it is then difficult to say how far the symptoms are due to the

original focus, the wound, and how far to the secondary focus, the endo-

cardium. Malignant endocarditis with pyasmic symptoms has sometimes

been preceded by purulent discharges from mucous membranes, such as

those of urethritis and vaginitis. Ague may be closely simulated by endo-

carditis, with even quite regular attacks of pyrexia ; the absence of malaria

as a cause, and the inefficacy of quinine in the treatment may help to a

diagnosis.

Miliary tuberculosis may be thought of in presence of endocarditis, from

the fact of the continued pyrexia. But after a time local signs peculiar to

one or the other ought to be observed.

The development of malignant endocarditis in rheumatism, pneumonia,
or old valvular disease must be recognized by the typhoid or septicaemic type

of the symptoms, and by changes in the cardiac sounds indicating recent

lesions.

Prognosis.—This is almost hopelessly bad. It is doubtful if any well-

marked case of the typhoid or pyasmic form has ever recovered. On the

other hand, attacks of pyrexia in old valvular disease, with or without evi-

dence of embolic processes, have subsided sometimes, to occur again after

an interval of weeks or months. It is, however, a question how far these

attacks are septic or malignant ;
and whether or not they depend on the

presence of microorganisms.

Treatment can obviously be little more than palliative. Quinine,

salicylic acid, and antipyretics have been administered, partly to reduce

temperature, partly in the vain hope of antagonizing the influence of micro-

organisms. The general rules for nursing and dieting in typhoid fever are

applicable here : milk, beef-tea, and other light nutriment being given fre-

quently in small quantities. Profuse diarrhoea may be checked, if required,

by astringents. The delirium is rarely so violent as to require any special

treatment. Stimulants are naturally given, as the heart's action early tends

to be seriously affected.

CHRONIC ENDOCARDITIS AND DISEASES OF THE VALVES.
As a result of the several changes in the structure and shape of the valves

produced by endocarditis, their efficiency is seriously impaired, and the

circulation of the blood through the heart is to a greater or less extent

affected. This takes place in two ways : firstly, the thickening of the valve,

or vegetations or fibrinous masses upon it, or the union of two or more seg-

ments of a valve together, may materially narrow or constrict the orifice

through which the blood passes from auricle to ventricle, or from ventricle

j

to aorta. Secondly, the contractions or deformities of the valves may so
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shorten them, or diminish their area, as to render them incapable of closing

the orifice, and preventing reflux of blood from ventricle to auricle, or from

aorta to ventricle. The one case is called obstruction or stenosis, the other

regurgitation or incompetence. These two conditions may occur singly or

combined at any one of the four orifices of the heart
;
but they are much

more frequent on the left side of the heart than the right, as endocarditis,

which is the chief cause of the valvular deformities, rarely attacks the right

heart. It must, however, be remembered that regurgitation may arise from

a simple dilatation of the orifice, which the valve is unable to cover, although
itself healthy. This takes place frequently in the case of the tricuspid and

mitral orifices, and accounts for many instances of the tricuspid regurgitation

which follows upon disease of the left side of the heart. At the aortic

orifice ruptures of the segments of the valves from strain and injury will lead

forthwith to regurgitation, while secondary endocarditis and deposits of

fibrin upon the injured valve will lead to obstruction in addition. At the

pulmonary orifice, organic obstruction and regurgitation are mostly the

result of inflammatory changes during foetal life, which hinder the develop-

ment of the heart, and produce congenital malformations, with a special

train of symptoms {see Congenital Malformations) ;
but they are sometimes

due to malignant endocarditis of the pulmonary valves {see p. 451).

Relative Frequency of Valvular Lesions.—Mitral valve disease is

more common than aortic valve disease : mitral regurgitation alone is the

most frequent, a combination of obstruction and regurgitation next in fre-

quency, and pure obstruction least frequent. At the aortic orifice, double

disease (obstruction and regurgitation) is most common, simple regurgitation

comes next, and pure obstruction is comparatively rare. Mitral regurgi-

tation is often the result of, and then accompanies, aortic disease. On the

right side of the heart, tricuspid regurgitation is the only form that is at all

frequent, and it is mostly secondary to mitral disease, or to chronic lung

disease, such as emphysema or bronchiectasis. It may follow mitral disease,

when this is the result of aortic disease.

Effects upon the Heart.—The ordinary phenomena and symptoms of

valvular diseases of the heart are the effects, direct and remote, of the ob-

struction and regurgitation which accompany them. Valvular disease may

occasionally exist for even long periods without producing any apparent

result, except the physical sign of cardiac murmur, by which its presence is

detected. The reserve power in the heart is sufficient to overcome the

slight obstruction which the valve disease has created. But sooner or later

the obstruction at the orifice or the imperfect action of the valve has its

effect upon the walls of the heart in producing either hypertrophy or dilatation

or both. In accordance with what takes place in other parts of the body,
the increased work thrown upon the walls of the left ventricle, in order to

overcome an obstruction existing at the orifice of the aorta, leads to its com-
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pensatory hypertrophy, so long as it is adequately nourished, and up to a

certain limit, which, no doubt, varies under different circumstances. If the

resistance in front be carried beyond this limit, or if the muscle of the heart

be insufficiently nourished, then the walls of the cavity will yield before the

increased pressure they are subject to, and dilatation will take place. Hence,

according to circumstances, valvular lesions may result in hypertrophy alone,

or dilatation alone, or both together ;
and the last condition is the most

common.

Hypertrophy an'd dilatation affect primarily the walls of the cavity immedi-

ately behind (in the course of the circulation) the valve which is diseased—
that is, the left ventricle is first affected in disease of the aortic valves, and

the left auricle in obstruction of the mitral orifice
;
but the changes are not

limited to these cavities respectively. For, firstly, by continued dilatation

of the left ventricle the mitral orifice will become enlarged, and regurgita-

tion will take place in the way above mentioned, and then the left auricle

will be placed in the same position of overstrain with regard to the mitral

orifice, as was the left ventricle with regard to the aortic orifice. And,

secondly, without actual dilatation, the pressure in the circulation behind the

first affected cavity will be so increased as to involve successively not only
the cavities of the heart, but also other structures through which the current

of the blood passes. In this way, disease of the aortic valves may be fol-

lowed successively by dilatation and hypertrophy of the left ventricle, the

left auricle, the right ventricle, and the right auricle
;
and constriction of

the mitral orifice successively by similar changes in the left auricle, the right

ventricle, and the right auricle.

Congestion of the lungs, which lie, as it were, between the left auricle

and the right ventricle, contributes to the effect upon the right side of the

heart. It increases the pressure in the pulmonary artery, which the right

ventricle may for a time overcome, but ultimately the wall of this cavity

yields, and the tricuspid valve becomes inefficient. This may happen either

from dilatation of the orifice itself, or from the distention of the ventricular

walls drawing down, away from the plane of closure, the segments of the

tricuspid valve which are attached to them by the chordae tendinege and the

papillary muscles. The delay is then felt in the right auricle, and since this

receives the blood of the superior and inferior venae cavae, the whole of the

systemic venous circulation is thereby affected.

The size and shape of the heart are much altered by these changes, and

differently according to the cavity or cavities concerned. When the righi

ventricle is much dilated, the triangular shape of the heart is lost, it becomes

more globular, and the apex of the heart is formed partly by the right ven-

tricle instead of being formed entirely by the left. With hypertrophy of

the left ventricle, the enlargement tends to be in a vertical direction, so as to

displace the apex of the heart downward
;
but when dilatation is in excess
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of hypertrophy, there is also great enlargement laterally, and the impulse

may be felt, during life, four or five inches to the left of its normal position.

The walls of the left and right ventricles may reach double their normal

thickness
;
but the walls of the auricles, though dilating considerably, do

not become thick in proportion. As a result of these changes the weight of

the heart may increase from the nine, ten, or eleven ounces which are normal,

to sixteen, eighteen, or twenty, according to the number of the cavities

involved, and the extent of hypertrophy. The greatest enlargement occurs

in aortic disease, in which the heart has been known to attain the weight
of forty-eight ounces. Such examples are known as hovi?ie hearts.

Fibroid and fatty degeneration of the myocardium are sometimes the

results of chronic valvular disease.

Effects upon other Organs.—^The secondary remote effects of valvular

disease on other organs, produced as they are by defects in the circulation

of the blood which pervades all parts of the body, are numerous and wide-

spread. They are most manifest in the subcutaneous tissues, which become

oedematous, and in the lungs, liver, kidneys, spleen, and gastro-intestinal

mucous membranes. The most frequent of these are venous congestion and

cedema.

Ltings.
—The delay in the circulation which results from impaired action

of the valves on the left side of the heart, first affects the lungs ;
the blood

in the pulmonary veins flows with difficulty into the left auricle, and more

or less stagnation of the blood in the capillaries takes place. In early stages

there is simply undue fullness of the venous radicles in the lung ;
there is

often, in addition, a transudation of serum into the air-vesicles and minute

bronchial tubes, so that on section of the lung a quantity of yellowish or

almost colorless frothy liquid flows from it
; and in advanced cases -the

most aff'ected parts of the lung become solid, tough, airless, dull red in

color, and uniformly smooth, resembling somewhat the cut surface of the

spleen. This condition has been called splenization, heart-lung, or red

induration, and appears to be a mixed condition of oedema and congestion

with minute hemorrhages. In a later stage the color is browner, from the

presence of pigment {brown induration'). Both induration and ordinary

oedema affect especially the bases of the lower lobes. As a result of local

interference with the circulation, some transudation of fluid into the pleural

cavity (hydrothorax) often occurs, and there is more or less proneness to

inflammatory lesion of the lung, either in the form of bronchitis, pneumonia,
or pleurisy.

Liver.—The hepatic vein opens into the inferior vena cava so close to the

right ventricle that the influence of cardiac disease upon the circulation of

the liver can be readily understood. The organ enlarges considerably, and

becomes darker in color, and in advanced conditions acquires a peculiar

appearance of red, yellow, and white mottling, to which the name of

_jnuul
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nutmeg liver has been applied. On section the centre of each lobule is seen

to be occupied by the enlarged hepatic vein-rootlet transversely divided, and

the adjacent central zone of the lobule is dark-red or purple ;
outside this is

a zone of white or gray color, which the microscope shows to consist of cells

in a state of advanced fatty degeneration ; and outside this the most external

zone of the lobule is of a yellow color, from the retention of bile within it.

Kidneys.
—These are, as a rule, simply congested, becoming in conse-

quence larger and dark-colored
;

but from long-continued congestion a

certain amount of fibrous tissue may develop, and by its irregular distribu-

tion and contraction, produce a granular condition of the surface.

Other Abdominal Organs.
—The spleen becomes hard and darker than

normal,- and, though varying in size, is often smaller. The congestion of

the stomach and intestine, like that of the spleen, is, of course, secondary to

that of the liver, since the veins derived from these organs empty themselves

into the portal vein. The mucous membrane becomes congested, and after

death considerable distention of the vessels, and sometimes hemorrhages
into the substance of the mucous membrane, may be seen. Ascites, or

dropsy of the peritoneal cavity, is another result of the obstruction to the

circulation in the radicles of the portal vein.

Since malignant or ulcerative endocarditis is frequently grafted upon
chronic valvular disease, the different organs may be the seat of the embolic

infarcts {see pp. 445, 448). The lungs, moreover, may contain infarcts in

the later stages of heart disease, independent of the acute form of endocar-

ditis. They occur as wedge-shaped or conical blood-colored masses, occu-

pying commonly the lower lobes, and especially their lower edges, and

appear at first sight as if they were simply hemorrhages into the substance

of the lung. Accordingly they have been described as pulmonary hemor-

rhage ; but in their shape, distribution and subsequent progress they resem-

ble precisely the embolic infarcts which occur in the spleen and kidneys,
and no doubt the hemorrhage is determined by the impaction in the arteries

of fibrinous masses formed from the blood in the recesses of a dilated right

ventricle or right auricle. Commonly about an inch in diameter, they may
sometimes reach a large size.

Physical Signs.—Among the clinical features of valvular disease, we

may first consider the auscultatory phenomena which accompany it
;
but it

must not be forgotten that, although the most valuable information may be

obtained from the alterations in the heart-sounds, no safe estimate for

purposes of prognosis or treatment can be made without a thorough investi-

gation into the size and action of the heart, and into remoter evidences of

the way in which the circulation is carried on.

It has been already stated that valvular disease leads to a modification of •

the natural sounds of the heart, so that more prolonged sounds are heard,

called murmurs, or bruits ; that such murmurs may occur during the con-
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traction of the ventricles {systolic), or during their dilatation {diastolic);

and that they arise in consequence of obstruction, or stenosis, at the valvular

orifices hindering the liow of blood in its natural course, or from imperfec-

tion,, or incompetence, of the valves, which allows the blood to flow back, or

regurgitate.

If, now, we consider that each of the four cardiac orifices is provided with

Fig. 15.

1
!' III.
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Thus, an obstruction at the aortic orifice gives rise to a murmur during

the contraction of the ventricle, which forces blood past the obstruction
;

hence it is a systolic murmur (Fig. 15).

Incompetence of the aortic valve gives rise to a murmur during the

dilatation of the ventricle, because when the ventricle ceases to contract,

the aorta recoils upon the column of blood within it, and forces it against,

and partly through, the now incompetent sigmoid valves ; hence there is a

diastolic murmur (Fig. 15}.

Incompetence of the mitral valve causes a murmur during the contraction

of the ventricle, because it is during systole that these valves are called into

play; hence with their failure a systolic murmur results (Figs. 17 and 18).

Obstruction at the mitral valve causes a murmur during the dilatation of

the ventricle, because during this dilatation only can a current of blood pass

from the auricle into the ventricle. Hence, such a murmur must be diastolic

in the sense that it takes place during ventricular dilatation. But it may
be, in Dr. Bristowe's terms, early, mid, or late {see p. 441). Frequently

the murmur of mitral obstruction is a late diastolic ox presystolic (Fig. 16).

This appears to result from the peculiar way in which the auricle contracts.

It will be remembered that in the normal heart when the ventricle contracts

the mitral valves close, and the auricle begins to dilate as blood pours into

it from the pulmonary veins
;
but when the ventricle begins to dilate, the

auricle does not thereupon contract, but both cavities are for a time in a

state of dilatation
;
and this is in the first half of diastole. Then the auricle,

being completely filled, contracts during the latter half of diastole, and its

contraction is immediately followed by that of the ventricle. If an obstruc-

tion exists at the mitral orifice, it will be especially during the auricular

contraction that vibration and sound will be produced by the greater force

of the current at that time
;
and hence the murmur produced will occur just

before ventricular systole, and will be presystolic. Because it is believed to

occur during the contraction of the auricle, it has also been called auricular

systolic.

This murmur is further characterized by a peculiar rough, churning or

rumbling quality, and by its becoming louder and louder, until it termi-

nates in a very loud first sound (Fig. 16). Associated presystolic and sys-

tolic murmurs are represented diagrammatically in Fig. 17. A mid-diastolic

murmur is one which begins just after the second sound, and ends appre-

ciably before the next first sound. Often there is a long interval between

it and the first sound
;
sometimes the interval is very short, especially if the

heart is beating quickly, but the murmur even then does not get louder

toward the end, like the presystolic. It is either blowing or rumbling in

character {see Fig. 18).

An early diastolic is the least frequent of the murmurs of mitral obstruc-

tion
; it is blowing in character, and generally of short duration. Its
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position in the cardiac rhythm is that of an aortic regurgitant murmur, and

may be represented by Fig. 15.

The explanation of the early and mid-diastolic murmurs of mitral obstruc-

tion is not so simple as that of the late, or presystolic. They must take

place during the passive flow of the blood from the auricle to the ventricle.

There is no difficulty in believing this, since the passive flow of blood in the

jugular vein is competent to produce a very loud sound, the bruit de diable,

or venous hum
;
but it might be thought that if the passive flow of blood

produced a murmur in the middle of diastole, the contraction of the auricle

ought in the same heart to produce a well-marked presystolic immediately
continuous with it. The absence of such a continuation into the presystolic

time is to be explained by the fact that in such cases the auricle is generally

much dilated and weakened.
' What is here stated of the aortic and mitral valves may be said, mutatis

mutandis, of the pulmonary and tricuspid valves
;
and the relation of the

murmurs to the rhythm of the heart and the flow of blood through it may
be tabulated as follows :

—
Orifice.
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from auricle to ventricle, conveys each murmur along a special path; and

the reflux of blood through the aortic valves into the ventricle, and through

the mitral valves into the auricle acts in a similar way in the case of regurgi-

tant murmurs. The term area (mitral area, aortic area) is often applied to

the part of the prsecordia or adjacent chest wall, where a particular murmur

is commonly heard, and in auscultating the heart for valvular disease these

areas must be successively examined.

Aortic obstructive viwxxxxiwx^ are heard with greatest intensity at the junction

of the third right costal cartilage with the sternum, and at the extremity of

the second right intercostal space ; they can be traced upward toward the

inner half of the right clavicle, and into the vessels of the neck.

Aortic regurgitant murmurs are heard with greatest intensity over the

sternum, at the level of the third costal cartilages, and are traceable down
the sternum, often to the base of the ensiform cartilage ; sometimes also

downward to the left, in the direction of the apex of the heart.

When these two murmurs are combined they may be heard together over the

junction of the right third costal cartilage with the sternum
;
sometimes they

are only heard separately, and then respectively above and below this point.

Mitral obstructive murmurs are heard most loudly at the point of impulse

of the heart against the chest
; though sometimes audible more or less im-

perfectly between this point and the sternum, they are always best heard at

this spot, and are often strictly limited to an area of an inch or inch and

a half in diameter. The stethoscope should always be placed over the

actual heart-beat, as found by examination, and not only over the spot

where the apex should be normally found.

Mitral regurgitant murmurs are mostly heard with greatest intensity at the

apex of the heart, but they are commonly widely diffused, slightly over the

prsecordial region, toward the sternum and the base of the heart, and also

outward to the left. In the axilla they often lose in loudness, but are again

heard at the angle of the left scapula, and even all over the base of the left

chest, and over the base of the right chest
; sometimes, at least on the left

side, as loudly as in front.

Pulmonary obstructive murmurs are heard with great intensity in the

second left intercostal space at its inner end, and can be traced outward in

that space, and upward toward the left clavicle.

Pulmonary regurgitant murmurs are exceedingly rare
; they have been

heard at the junction of the third left costal cartilage with the sternum, and

thence downward over the right ventricle, along the left border of the

sternum.

Tricuspid obstructive murmurs are also exceedingly rare, but murmurs

attributable to such a cause, and having a presystolic rhythm (like mitral

obstructive murmurs) have been heard at the left side of the sternum, over

its junction with its fourth costal cartilage.

i.
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Tricuspid regurgitant murmurs are heard at the lower half of the sternum,

over a triangular area corresponding pretty closely to the part of the heart

left exposed between the two lungs, but they may extend widely to the right,

as far, indeed, as the right nipple in some cases.

In applying the above rules to any case before us we must bear in mind
the following facts : Firstly, valvular disease may exist without a murmur

being produced. Secondly, very loud murmurs are heard over a large ex-

tent, and so encroach on the areas of healthy valves. Thirdly, two or more

valves may be diseased at the same time, as, for instance, the aortic and

mitral together; the mitral and tricuspid together; or even the aortic,

mitral and tricuspid at the same time. Fourthly, that besides valvular dis-

ease many other conditions (aneurism, anaemia, certain diseases of the lungs

and pleura) give rise to murmurs in this situation.

In the presence of these valvular murmurs, the natural heart-sounds may
be considerably altered or partly disappear. Since the second sound of the

heart is due to the closure and vibration of the sigmoid valves, disease of

these valves, resulting in their imperfect closure, must be followed by a dimi-

nution in the loudness, or by complete abolition of the second sound, so

that with a regurgitant aortic murmur the second sound is enfeebled or

absent. The same applies to the mitral valve : its perfect closure con-

tributes to the first sound, which must be weakened when regurgitation is

present. It must, of course, be remembered that since both sides of the

heart contribute to the natural sounds, the disease of one side alone may fail

to abolish them. Another frequent modification in heart disease, is accentu-

ation of the second sound at the pulmonary orifice
;

this occurs especially in

mitral regurgitation, and is brought about by the increased pressure in the

left auricle, pulmonary veins, and pulmonary circulation generally. Mitral

constriction in early stages is accompanied by an accentuated first sound at

the apex, and a reduplication of the second sound at the base, or lower

sternum.

Thrills.—The thrill, ox fremissement catairre, is only an occasional physi-

cal sign of valvular lesion. It is never present without a murmur, and is

indeed due to the fact that some of the vibrations which cause the sound are

of a nature to be felt also. It is most common in mitral constriction, and

accompanies a large proportion of presystolic (or late diastolic) murmurs,

and some mid-diastolic murmurs. Thrills with other murmurs are compara-

tively rare, and the valvular lesions which they accompany may be arranged

in the following order of frequency : pulmonary stenosis (congenital), aortic

stenosis, aortic regurgitation, mitral regurgitation, tricuspid stenosis.

The other physical signs of valvular disease are due to the changes in the

size and shape of the heart, namely, hypertrophy or dilatation. These are

dealt with in detail in other places.

Symptoms.—In describing these, it will be best at first to limit ourselves
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to disease of the valves on the left side, the aortic and mitral valves. Pul-

monary valve disease is rare except in the congenital form, which will be

considered hereafter, and tricuspid disease is mostly secondary to mitral

affections.

Disease of the aortic and mitral orifices may exist practically without any

symptom for long periods, and may be detected only on auscultation. This is

explained either by the slightness of the lesion or by the hypertrophy of the

muscular walls being sufficient to meet the additional strain upon them.

The valvular lesion is then said to be compe?isated. But where the compen-
sation is insufficient, or where hypertrophy is accompanied by dilatation,

symptoms sooner or later manifest themselves.

Mitral disease may be taken first, as being the most frequent. The symp-
toms are in many points the same, whether the disease be obstructive or

regurgitant. The early symptoms are pain, or distress at the heart, or palpi-

tation, shortness of breath, and swelling of the feet
;

in later stages, evidences

of failing circulation in the various organs of the body. Congestion of the

lungs is shown by cough, by mucous expectoration, by occasional haemopty-

sis, which may arise from the infarcts above described, by orthopncea at

night or continually, and by dyspnosa on the slightest exertion. On exami-

nation crepitations will be heard at the bases of the lungs, and in advanced

cases dullness, with deficient entry of air, and deficient tactile vibration.

General venous stagnation is shown by a rich red color or actual lividity of

the lips, cheeks, ears, and extremities, and by the occurrence of anasarca,

mostly in the lower half of the body. The congested liver is large and

smooth, reaching perhaps in the abdomen to the umbilicus
; and the skin is

slightly jaundiced, the yellow tinge of the forehead combining with the deep
red of the lips and cheeks to give a very characteristic appearance to the

sufferer. Other results of the hepatic stagnation are ascites, enlargement of

the spleen, and on the side of the stomach more or less frequent vomiting.

The secretion of the kidneys is also affected, the urine being scanty, reduced

perhaps to ten or fifteen ounces daily, high-colored, and containing albumin

and fibrinous casts. Drowsiness, or restlessness, and in advanced cases

occasionally delirium, show the effect upon the circulation of the brain.

Death takes place ultimately from cardiac failure, from oedema of the lungs,

from sloughing of the skin and exhaustion, or from some other complication.

The differences between mitral regurgitation and constriction are mainly
seen in their effects upon the heart and the vessels, and in the average time

they take to develop symptoms.
Mitral Regurgitation.

—The left ventricle becomes hypertrophied with or

without dilatation
;
the physical signs are the displacement of the impulse

downward and outward, the systolic murmur audible at the apex, in the

axilla, and at one or both bases behind, and the accentuation of the second

sound over the pulmonary artery. In early stages the impulse is more or
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less heaving and regular, the pulse soft, with a high percussion wave, a rapid

fall, a feebly developed tidal wave, and moderate dicrotism. In later stages

the heart becomes irregular, with a more and more feeble impulse, and the

pulse is very small, feeble, irregular, compressible, with the respiratory wave,

which shows the incapacity of the ventricular force to overcome the influ-

ence of the respiratory movements on the circulation {see p. 447).

Mitral constriction at first affects rather the left auricle than the left ventri-

cle. The former is hypertrophied in its endeavors to overcome the obstruc-

tion, and the latter remains of its normal size. Thus in early stages the

impulse may be in its usual situation, and the condition is revealed only by
the characteristic presystolic murmur, audible chiefly at the impulse, rough,

rumbling, or churning in character, and running quite up to the first sound,

which is generally loudly accentuated, while the second sound is doubled.

Where the murmur is best heard there is often a palpable vibration, or thrill,

which is, like the murmur, presystolic in rhythm.

The pulse in early stages may be absolutely normal, of medium pressure,

and the heart regular ;
but in later stages irregularity is the never-failing

characteristic, and especially a form in which at every fourth or fifth beat

the pulse expands twice close together
—/. e., it receives a second wave of

blood from the heart before the first has been passed over to the arterioles.

Tracings of pulses in mitral disease are shown in Fig. 19. Mitral constriction

may, however, be unaccompanied by any murmur if the auricular walls are

not sufficiently powerful. On the other hand, the murmur may be early

diastolic
;
and not unfrequently the presystolic murmur is changed in the

same case for the following combination : a short systolic murmur, a double

second sound, and then a long mid-diastolic murmur not running up to the

succeeding first sound. Combined obstruction and regurgitation may give

rise to presystolic and systolic, to systolic and diastolic (to and fro), and,

especially in advanced stages, to an almost continuous rumbling sound,

loudest during diastole, with a systolic murmur (Figs. 16-18).
Mitral constriction often gives rise to haemoptysis quite early, and is per-

haps more often than mitral regurgitation the cause of hemiplegia from em-

bolism of the cerebral arteries. As to their relative duration and fatality it

is difficult to speak, because while the majority of cases of regurgitation

arise out of rheumatic fever, many cases of constriction give no previous

history by which the onset can be fixed
;
and further, either one may be

secondary to the other. Mitral regurgitation is sometimes more rapidly fatal

than ever constriction can be, terminating within a few months of the rheu-

matism which has caused it. On the other hand, some regurgitation cases

last very many years. Mitral constriction seems to hold an intermediate

position.

Aortic Disease.—The most common form of aortic disease is that in which

evidence of both obstruction and regurgitation is present ; but the symptoms
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are mainly due to regurgitation. Next most common is regurgitation alone,

and pure aortic obstruction is relatively rare. Aortic valve disease arises

much less frequently than mitral valve disease from rheumatic fever, and is

often the result of continued strain upon the circulation, especially from the

use of the arms, such as arises in blacksmiths, sawyers, and others with

laborious occupations. Sudden rupture of the valves also sometimes takes

place.

Regurgitant cases are characterized by the murmur already described.

The heart is commonly hypertrophied, with or without dilatation, and the

Fig. 10.

A. Irregular Heart of Mitral Regurgitation, Complicated by Renal Disease. Pressure,
Six Ounces.

B. Irregular Heart of Mitral Constriction. Pressure, Three Ounces.

C. PULSK OF MlTR.^L CONSTRICTION UNDER TREATMENT. PRESSURE, One AND A HaLF OuNCES.

impulse is carried downward, and slightly outward. The effect on the pulse
is peculiar and characteristic

;
the hypertrophied ventricle drives the blood

with great force into the arteries, causing a high percussion wave, but, the

valves closing imperfectly, the column of blood is not sustained, and the

dicrotic wave is badly developed from the slightness of the recoil.

The sudden rise of the pulse-wave, and its equally sudden subsidence give
a peculiar sensation to the finger, which is expressed by various names given
to this form of pulse, such as kicking, splashing, watej--hammer, and shotty.

I
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The terms refluent and collapsing refer to the sudden subsidence of the wave,

which is, indeed, its essential feature. All over the body the sudden and

extensive movements of expansion and contraction in the arteries produce

marked effects. The vessels of the neck throb visibly and often painfully ;

the digital arteries can be felt with unusual distinctness, and the pulsation

of the retinal arteries can be easily seen with the ophthalmoscope. Lastly,

aortic incompetence may also cause capillary pulsation. This may be seen

under the nails, in the cheeks, or in the area of dilated capillaries produced

by drawing a sharp point over the surface of the forehead ; or by pressing a

piece of glass {e.g., a microscopic glass-slide) upon the mucous membrane

of the everted lower lip. In either case the vascular area under observation

becomes alternately darker and paler with each beat of the heart.

Fig. 20.

A

A. Pulse of Aortic Regurgitation. Pressure, Three Ounces.

B. Pulse of Aortic Regurgitation. Pressure, Four and a Half Ounces.

Patients with aortic regurgitation are often markedly ancemic, with pale

face and lips, and mucous membranes; but when, in the course of time,

secondary mitral regurgitation takes place, the venous system becomes

stagnated, and congestion of the lips and cheeks replaces the former blood-

lessness. Shortness of breath, cough, and mucous expectoration, swelling

of the feet, pain at the upper part of the sternum, especially on exertion,

scanty urine, and albuminuria, are the common accompaniments of this

disease, and a termination by sudden syncope is much more frequent than

in other forms of valvular disease.

In pure aortic stenosis the murmur is simply systolic, audible at the right

side of the sternum in the third left intercostal space, and traceable up

toward the right clavicle. If stenosis is considerable a thrill may be

present, felt at the same spot, and also systolic. The heart will be hyper-
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trophied or dilated, proportionate to the amount and duration of the obstruc-

tion. The pulse is characteristic ;
the obstacle interposed in the current of

blood prevents the full efifect of the ventricular contraction upon the column

of blood in the systemic arteries, and the pulse can be felt to have lost its

suddenness and to rise quite slowly. In the tracing the so-called percussion-

wave is rounded off, or entirely absent, and in extreme cases resembles that

shown in Fig. 21 A.

The symptoms of combined aortic obstruction and regurgitation, or double

aortic disease as it is often called, are mainly those due to regurgitation.

A systolic and diastolic murmur are heard, forming the to-and-fro murmur,
and the patient is commonly anaemic in the early stages ;

later on, the left

ventricle becomes dilated, the mitral orifice widens, the valve becomes

insufficient, and the symptoms due to this condition show themselves.

Tricuspid Regurgitation.
—On the right side of the heart, the only form' of

valve disease that is at all common is tricuspid incompetence leading to

regurgitation ;
and this is mostly due to distention of the right ventricle,

causing enlargement of the tricuspid orifice, which the cusps of the valve are

unable to cover
;
and only rarely to primary disease of the valve itself.

Such dilatation of the right ventricle may arise from any increased pressure

in the ventricle and pulmonary artery, whether from chronic disease of the

lungs (emphysema, bronchiectasis) or from incompetence of the mitral

valve. It is thus frequently associated with mitral disease, and the other

forms of left-side failure. It is commonly accompanied by the evidence of

dilatation of the right heart, as shown by the dullness of the prsecordial

region extending to the right over the lower half of the sternum, and by the

various degrees of oedema, anasarca, and venous congestion which indicate a

difficulty in the return of blood to the right heart and lungs. These have

already been enumerated under the later symptoms of mitral disease. The

signs more characteristic of tricuspid regurgitation are, firstly, a murmur,

systolic in time, audible over the lower half of the sternum from the left

border toward the right border, and sometimes as far out as the right

nipple ; and, secondly, a particular form of pulsation in the veins. From
recent observations on this point it appears certain that some pulsation in

the large veins of the body is perfectly normal, and an undulating or dis-

tinctly pulsatile movement can be seen in the internal jugular veins of many
persons with quite healthy circulatory organs. The expansion of the vein is

then synchronous with the dilatation of the ventricle (cardiac-diastolic), and
its collapse with the contraction of the ventricle (cardiac-systolic). In tri-

cuspid regurgitation this relation is reversed : the expansion of the vein-wall

is synchronous with the contraction of the right ventricle, which forces a

wave of blood into it through the leaking tricuspid valve
; the contraction of

the vein results when the ventricle relaxes. This cardiac-systolic pulsation
or expansion is seen mostly in the internal jugular vein, but also in the
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external jugular vein, and occasionally in the liver, where it forms the hepatic

venous pulse, or pulsating liver. The organ is commonly much enlarged,

and can be felt throbbing over its whole surface
; and the pulsation is some-

times even conveyed behind into the right loin under the last rib.

Tricuspid obstruction is exceedingly rare, and probably has always been

observed in conjunction with other valve disease. No special group of

symptoms can be referred to it apart from those seen in tricuspid regurgita-

tion
;
but a presystolic murmur at the left border of the sternum near the

fourth costal cartilage has been observed in a few cases.

Disease of the pulmonary valves is mostly congenital if chronic
; and if

acute, it is the result of malignant endocarditis. In this last case there may
be a to-and-fro combination of systolic and diastolic murmur similar to that

which is heard at the aortic orifice. The systolic is heard at the second left

intercostal space, toward the left clavicle, the diastolic is heard down the

sternum. The symptoms under these circumstances are those of an acute

general disorder, or such local symptoms as result from infarctions {see

Malignant Endocarditis). In congenital disease, the valves are often united

together in a cone, and cause much obstruction, though they may close per-

fectly. The murmur is systolic, with the same localization as described

above, and often with a marked systolic thrill over the same area. The

obstruction leads to dilatation of the right ventricle, and at the same time so

far hinders access to the lungs, that a very imperfectly aerated blood circu-

lates, and the patient is habitually cyanosed {see Congenital Malformations).

Complications.—Every result of simple venous stagnation must be con-

sidered a part of heart disease, such as red and brown induration of the lung

and albuminuria. But pleurisy, pneumonia, embolism, and malignant endo-

carditis may be regarded rather as complications. With a failing circulation

fibrin may be deposited upon the valves and in recesses of the dilated cardiac

cavities ;
and detached particles may be carried into the cerebral vessels,

causing hemiplegia, into the vessels of the spleen or kidney, producing the

characteristic infarcts, or more rarely into the vessels of the extremities,

leading to gangrene. Malignant endocarditis is frequently grafted upon
chronic disease, and besides giving rise to pyrexia, and other evidence of

blood-poisoning, is also a source of embolism and infarcts in different parts

of the body.

Diagnosis.
—This is generally by no means difficult, and rests mainly on

the direct evidence obtainable from the heart's impulse and sounds. Here

it must not be forgotten how much information as to the heart's position,

action, and valvular incompetence can be got by the eye and the hand ;
and

these should always be used in conjunction with the stethoscope. The

murmurs of valve disease are apt to be confounded with those due to other

conditions.

Ancemia produces a harsh systolic murmur over the pulmonary area.
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Seeing the rarity of organic pulmonary disease, this is mostly distinctive

enough, but with very considerable anjemia murmurs extend over the whole

praecordial area, arising, no doubt, at other orifices besides the pulmonary.

As in such cases the patients are short of breath, with tendency to palpita-

tion and to swelling of the feet, the diagnosis may be difficult. The marked

pallor of the anaemic cases, the absence of history of rheumatism, or other

precursor of heart disease, and the diminution of the murmur under the use

of ferruginous tonics, are points which will help. But anaemia may also

undoubtedly itself be a cause of mitral regurgitation ; the deficient quality

of the blood causes malnutrition of the wall of the ventricle
;

this dilates,

the mitral orifice yields, and regurgitation is the result. This is, indeed, an

actual lesion, and the murmur is immediately due to structural changes; but

in that they are primarily due to a condition of the blood, which, together

with its results is curable, this murmur is often spoken of as functional or as

hamic. The diagnosis must, at any rate, be made between this and chronic

valvular disease, and this can generally be effected by a consideration of the

preceding and associated circumstances—viz., the absence of rheumatism,

and the decided anaemia.

Aneurism of the aorta frequently gives rise to a murmur at the base of

the heart which may be mistaken for that of aortic obstruction. Indeed, a

simple systolic murmur in the aortic area, unaccompanied by regurgitant

murmurs, is much more often due to aneurism. Abnormal pulsation to the

right of the sternum, and increased area of dullness should be sought for as

further evidence. If the murmur is localized at a point not strictly corres-

ponding to the known areas of valve disease aneurism is still more probable.

Pericarditis often gives rise to a to-and-fro murmur, very like that of

double aortic disease. It is, however, usually rougher, less uniform in loud-

ness over a large area, not strictly localized to the usual area of aortic

disease, perhaps here and there not strictly synchronous with the two periods
of the heart's beat. A short history of acute illness, unusual pain or distress

at the heart, increased area of praecordial dullness in an upward direction,

and absence of splashing pulse, point to pericarditis.

Another difficulty arises from sounds, synchronous with the heart's action,

produced outside the heart—exocardial murmurs, and mostly cardio-pulmo-

nary. The most common of these is a short, high-pitched, systolic murmur,
often limited to the apex, which is heard in persons of excitable tempera-
ment when they are under medical examination. The heart beats quickly
and very violently, and the murmur may be heard at the left scapula behind

as well as in front. Others are produced by displacement of the heart, or

when it is compressed by pleural effusion, or by deformities of the thorax,

and others by morbid conditions of the lung and pleura immediately adjacent
to the heart, and mostly on the left side. Very extraordinary murmurs are

sometimes heard when a large pulmonary cavity is in close contact with the

i
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heart, the air being driven suddenly out of the cavity with each cardiac

impulse.

In later stages the diagnosis of heart disease presents fewer difficulties.

There is often in children and young people a superficial resemblance

between mitral disease and phthisis ; the former may produce pallor, emacia-

tion, and haemoptysis; but a careful examination will at once show whether

heart or lung is primarily at fault. It is sometimes a hard task, in old people,

to distinguish cases primarily cardiac from those which are primarily renal.

Chronic renal disease may bring about hypertrophy of the heart, and even

dilatation and murmur, and the case will then closely resemble one of mitral

disease with secondary albuminuria. The difficulty is further increased by
the fact that kidneys in a state of chronic congestion from heart disease

actually become granular, and that a heart dilated, as a result of extreme

arterial tension in renal disease, will cause secondary stagnation in the venous

system, like one affected with primary mitral disease. In primary heart

disease one must look for the history of rheumatism or other cause of endo-

carditis. The urine is commonly high-colored, depositing lithates, with an

amount of albumin varying according to the efficiency of the heart as

influenced by treatment
; and the pulse is small and of low tension. Whereas

in renal disease the urine is more likely to be pale, though also scanty, to

have a more uniform quantity of albumin, and the pulse has the characteristic

high tension.

It still remains to say something of the diagnosis of the different forms of

valvular disease one from another. This depends for the most part on the

character of the murmurs, and the extent to which they are audible over the

prsecordial area. A murmur may be conveyed beyond the area of one valve

into the area of another, when it will be necessary to carefully compare the

intensity of the sound at different points. Aortic regurgitation and mitral

regurgitation are nearly always indicated by their characteristic murmurs;

though it is doubtful if one can speak positively as to mitral regurgitation

unless the murmur is heard behind at the angle of the scapula as well as in

front at the apex. On the other hand, mitral obstruction frequently exists

without giving rise to its characteristic murmur, which requires for its

development a certain force of auricular contraction in proportion to the

obstruction at the valve. Pure presystolic murmurs, pure diastolic murmurs,

and others intermediate in rhythm, when heard at the exact impulse, must

all be considered as diagnostic of mitral obstruction.

In cases of incompetent mitral and tricuspid valves, with resulting regur-

gitation, it has also to be determined whether the lesion is a chronic, old-

established contraction of the valves, or an acute disease of the valves, or a

dilatation of the orifice, whether recent or old. It has already been shown

that the ventricles may become dilated from alterations in the nutrition of

their muscular walls, and this dilatation has been shown to prevent the nor-
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mal tautness of the auriculo-ventricular ring bounding the orifice. Anaemia,

chorea, and pyrexial disorders are the causes of this kind of incompetence.

Prognosis.
—The efficiency of the heart as a propelling organ, and not

the loudness of the murmur, must be taken as the guide to an estimate of the

duration of life. Acute temporary dilatations may be entirely recovered

from, but pronounced valvular disease is practically incurable. The most

that can be done is to preserve the efficiency of the organ as long as pos-

sible, and this may be to the end of a long life. The object is attained when

the lesion is but slight, or when it is well met and compensated by the hyper-

trophy, when the patient is relieved from undue strain of body or mind, and

put under the best possible conditions in every respect. Even under rela-

tively adverse circumstances, with a comparatively severe lesion, the heart

may remain i7i statu quo for years. In any given case one should take into

consideration the valve affected, the condition of the heart at the time, and

the history of the patient's illness. When a patient comes under treatment

for the first time, his temporary improvement is highly probable ;
but fre-

quent relapses argue insufficient compensation and a short future. The

amount of hypertrophy and dilatation, compared with the duration of the

illness, so far as it can be estimated, will show the probable rate of progress

that may be expected ;
but considerable allowance must be made for the

effects of treatment, if it has not been thoroughly instituted. As to the

valve affected, something has been already said. Aortic obstruction is least

serious, aortic regurgitation most. Mitral obstruction often remains sta-

tionary for many years, but much constriction may be very rapidly fatal.

Free mitral regurgitation also tends to shorten life considerably. The prog-

nosis is naturally more grave when two or more lesions coexist ; aortic dis-

ease rapidly terminates when the mitral valve becomes secondarily involved,

and tricuspid regurgitation is a serious complication of left-side disease.

Treatment.—The mere presence of an endocardial murmur, the result

of old disease, does not call for any special treatment by drugs so long as the

ventricle remains unaffected, or slightly hypertrophied, and not dilated.

All that is necessary is to warn the patient against over-strain and over-exer-

tion, to maintain the nutritive powers of the body, without allowing excess,

and in case there is tendency to deficient nutrition to meet it by cod-liver

oil, iron, and other tonics. When symptoms definitely show themselves,

such as shortness of breath and palpitation, more decided action is required ;

and the treatment involves three indications which may have to be pursued

with more or less vigor, according to the stage or the severity of the dis-

ease :
—

(i) Rest is one of the first of these. The patient should be placed in bed,

in the recumbent position, if possible. If this is prevented by orthopnoea,

the body should be supported by pillows or bed-rest to take off all possible

strain from the muscles and hence from the circulation. Sudden movements
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of all kinds should be forbidden, and complete quiet and freedom from

anxiety and excitement should be enjoined.

(2) The relief of the circulation by depletion in one or other form is the

next indication. Thus a free action of the bowels should be obtained, and

in severe cases the more powerful hydragogue cathartics, like elaterium and

compound jalap powders, should be employed, and repeated from time to

time. The kidneys shotild be stimulated to act by diuretics, such as acetate

and citrate of potash, nitrous either, squill, and scoparium ; and these may
be used even when albuminuria is present, so long as it is clear that the albu-

min is due only to venous congestion. Under the use of diuretics the urine

increases in quantity and the albumin diminishes. Diaphoretics may simi-

larly be employed. If there is much anasarca, the legs may be punctured,
or drained by Southey's tubes, and ascites may be tapped. By both pro-

ceedings the pressure on the circulation is diminished. In severe cases of

advanced cardiac disease recourse may be had to direct depletion by vene-

section
;
and this is of especial service when the right side of the heart has

become dilated and so engorged that it is powerless to contract upon its

contents, and death is threatened by paralysis of its walls. Under such cir-

cumstances the heart's action is feeble, irregular, and fluttering; the radial

pulse is correspondingly small and compressible ;
the surface is livid and

cyanosed, the lower half of the body oedematous, the large veins promi-

nent, and in the neck perhaps pulsating. The withdrawal of blood by an

opening in the basilic or external jugular vein at once relieves the engorged
condition of the right ventricle, which can again contract efficiently upon
its contents, while time is given for the action of diuretics, purgatives, and

the special cardiac drugs which will now be mentioned.

(3) These drugs act by increasing the force of the heart's contraction.

Brandy, ammonia, ether, act at once as stimulants, and though their action

is temporary they may require to be given under such circumstances. Digi-

talis is, however, the drug which has the most powerful influence in restoring

the dilated and weakened ventricle to a state of efficiency. Under its use,

the quick, weak, irregular contractions become slower, stronger, and more

regular. The diastolic pause of the heart is lengthened, and time is given

in the interval for nutritive repair, and hence a more efficient contraction

afterward. Digitalis may be given as powder, infusion, or tincture. In

serious cases, 2 drachms of the infusion or 15 minims of the tincture may be

given every three or four hours at first, and after twelve or twenty-four hours

less frequently or in smaller doses. The usual effect is that the heart beats

more slowly and powerfully, free diuresis takes place, dropsy and dyspnoea

diminish, and the comfort of the patient is secured. But its action requires

to be watched : an overdose causes very slow pulse, with sickness and head-

ache.

Digitalis is not suitable for all conditions of valvular disease
;

it is contra-
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indicated in cases of hypertrophy without dilatation, when the heart's beat

is powerful, of moderate quickness only, or even slow, and nearly or quite

regular. It only increases the violence of contraction in such conditions,

which arise more often in connection with aortic disease than with mitral

disease, and hence digitalis is less often of use in the former.

Another disadvantage of digitalis in aortic regurgitation is that it acts by

prolonging the diastole : and since during the diastole the blood flows back

from the aortic system into the ventricle, the larger the diastole, the greater

the regurgitation, and the less for the time being is the supply of blood to

the brain and other tissues. There is then a greater risk of syncope from

aortic disease during the use of digitalis, unless this failing is fully compen-
sated for by the more powerful action of the heart during systole.

Some other drugs have a similar action with digitalis. The most important

of these is strophanthus : of this 5 to 7 minims of tincture (i in 20) shquld

be given as a dose
;

it is not so generally reliable as digitalis. Convallaria

(5 to 30 minims of a i in 8 tincture), and caffein citrate (5 grains), are also

employed.
In aortic disease with hypertrophy, one of the most distressing symptoms

is the violent action of the heart, and the throbbing of the great vessels in

the neck and over the body generally ; and this may be much relieved by
the use of a small dose of tincture of aconite (i to 3 minims).

Other symptoms and complications may have to be treated. Pain over

the heart is often severe, and may be relieved by belladonna plasters, by
small doses of morphia internally, or by subcutaneous injection in some

cases; but this drug must be used with very great caution, and not at all in

advanced cases with much cyanosis. Cough may be treated with small doses

of expectorants and sedatives; and vomiting by effervescing salines. Exten-

sive anasarca or ascites may require the removal of the fluid by acupuncture,

incision, or Southey's tubes in the one case, or by paracentesis in the other.

Little can be done for the secondary affections of the lungs. Slight pleural

effusion may be treated by the application of tincture of iodine
; larger effu-

sions may be tapped. Induration of the lung is not amenable to local treat-

ment
; pulmonary hemorrhage is rarely sufficient to threaten life, and does

not require styptics.

Cerebral embolism, again, is beyond the reach of direct treatment, but

embolism of an artery in one of the limbs must be met by the application of

warmth, to avoid as far as possible the supervention of gangrene. Through-

out, the diet should be in moderate quantity, light, easily digestible, and

unstimulating. With a much-weakened heart, and in late stages, however,

stimulants in the form of brandy, whiskey, or sherry, will form an essential

part of the treatment.

OerteV s Treatment.—A good deal of interest has recently been excited in

the treatment of heart disease proposed by Professor Oertel. His objects are
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not essentially different from those just specified : namely, to diminish the

quantity of blood circulating in the vessels, and to strengthen the muscular

substance of the heart. But he prefers to do this rather by physical and

dietetic means than by drugs. For the firsi indication, the quantity of the

liquid ingested must be strictly limited. Oertel allows no more than 36

ounces to be taken, and this is to include the water contained in the solids

eaten. Free perspiration should be induced by the Turkish bath, by pilo-

carpin, and especially by exercise in climbing hills. Hill-climbing also

relieves the circulation of the lungs, and of the right side of the heart, by

increasing the length and frequency of the respiratory movements.

The j-,?^^//(^/ indication, that of strengthening the heart, is also best accom-

plished, according to Oertel, by the systematic exercise of walking up hill,

and by a diet, which, while fluid is as far as possible excluded, contains a

large proportion of albumin and a small proportion of fat-making materials.

The daily quantities should be from 25 to 30 grammes of fat, 100 grammes
of carbohydrates, and not less than 150 grammes of nitrogenous food. He
claims that climbing promotes the arterial and venous circulations in a way
that is not effected by walking on level ground, and thus helps the heart still

further. The exercise is in every case gradual and progressive. The patient

walks a short distance until he is compelled to stop by dyspnoea, or distress-

ing action of the heart: he is not to sit down, but must rest in a standing

position, supported by sticks, or leaning on a friend, until he can go forward.

The distance he may walk each day is gradually increased, and after some

days he is enabled to go longer distances with less distress, until decided

improvement is effected. The treatment may require to be continued for

months, and in successful cases the patient should go twice in the year to a

mountainous region for three or four weeks, for the sake of the exercise.

It is agreed that this method is of value in cases of large and fatty heart

in connection with obesity, gout, free living, and sedentary habits
;
but as to

its applicability in uncompensated valvular disease, there is much difference

of opinion, and one must wait for further experience before pronouncing

positively on the matter.

CONGENITAL MALFORMATIONS.
Malformations of the heart arise from defects in its development, which is

normally not complete until the closure of the ductus arteriosus and foramen

ovale, some da)'s after birth
;
and their origin can only be understood from

a knowledge of the manner in which development probably proceeds. The

organ commences as a straight tube, receiving a single vein behind, and

giving off a single arterial tube in front
;

it subsequently becomes bent on

itself, and for a time consists of two cavities—an auricle and a ventricle. A

septum then arises in the auricle, and later a septum grows up in the single
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ventricle from apex to base. Further, the aorta and pulmonary artery arise

by the growth of a septum in the first-formed single arterial tube
;
and the

final change takes place when, in consequence of the diversion of blood to

the lungs after birth, the ductus arteriosus and foramen ovale are both

closed.

Arrest of this process in any stage will lead to a congenital malformation.

It has occurred so early as to leave the heart with only two cavities—an

auricle and a ventricle ;
or with three cavities—a ventricle and two auricles.

But these are very rare cases, and the children mostly live but a short time

after birth. A more common malformation is that of a deficient septum

ventriculorum. According to the stage of development at which the arrest

has taken place, the deficiency may be a very large one, or a mere perfora-

tion in the upper part ;
and in this latter case the aperture occupies the

uppermost tendinous portion of the septum, which lies between the anterior

and the right posterior aortic valves, and is known as the "undefended

space." When the deficiency is a large one, the aorta frequently arises from

the right ventricle, or from both right and left ventricles, and the foramen

ovale and ductus arteriosus may one or both be pervious. The defect of

the septum ventriculorum is commonly brought about by constriction at

the outlet of the right ventricle, due to union of the pulmonary valves, to

j

constriction of the pulmonary artery or its orifice, or to a constriction of the

infundibular portion. The increased pressure which this produces in the

right ventricle is relieved by the blood flowing through the septum into the

left ventricle, and the aperture in the septum is thus kept permanently open.

If the constriction of the pulmonary outlet takes place after the septum of

the ventricles is complete, either the foramen ovale or the ductus arteriosus

must remain pervious.

Constriction or obliteration of the aortic orifice or of one auriculo-ven-

tricular orifice sometimes occurs, and similarly interferes with the course of

the circulation and the normal development of the heart
;
and complete

transposition of the aorta and pulmonary artery has also been observed.

The ductus arteriosus and the foramen ovale may remain unclosed without

any obvious reason—probably, however, from a temporary obstruction to

the circulation at the time of birth
;
but it must be remembered that more

or less patency of the foramen ovale is a very common condition in perfectly

healthy individuals, a mere fissure and narrow valvular opening being insuffi-

cient of itself to allow of any free passage of the blood from one cavity to

another.

Instead of three sigmoid valves in the aorta or pulmonary artery there

may be only two, or there may be four. This change may exist in associa-

tion with other deformities, but if alone it is less likely to give rise to diffi-

culties at birth than to lay the foundation of disease in later life.

Causation.—Little is known of the cause of arrested development of the
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heart. When pulmonary stenosis appears to have been the primary lesion,

this has been attributed to an intra-uterine rheumatic endocarditis
; and the

fact that the right side of the heart has been affected, rather than the left,

which is more susceptible in extra-uterine life, is supposed to be explained by
the proportionately greater amount of work performed by the right ventricle

during intra-uterine existence.

Symptoms.—Malformations of the heart are commonly accompanied by
a series of symptoms, the most prominent of which is a strongly-marked

lividity, due to imperfect aeration of the blood. Hence the terms cyanosis

and morbus coeriileus have been used to designate this condition, though the

former has now a more general application to all conditions of lividity,

however produced. In the present case, the lividity is most marked in the

prominent parts of the face—the cheeks, lips, nose, and ears, and in the

fingers and toes. In slighter cases it is only a richer red than natural
;

in

the severest cases it is purple almost to blackness, and any exertion at once

increases the distention of the vessels and deepens the color. The chronic

stagnation tends to cause thickening of tlie parts affected, and the nose and

lips are coarse, while the ungual phalanges of the fingers or toes are thickened

much beyond the rest of the fingers, or "clubbed." The patient is

incapable of much exertion from the readiness with which dyspnoea super-

venes, and is also peculiarly susceptible to cold or exposure, and easily

suffers from attacks of catarrhal bronchitis. In later stages oedema of the

legs, ascites, enlarged liver, and albuminuria supervene ;
or the patient may

succumb to bronchitis
;
or tubercular disease of the lung may be the cause

of death.

The Physical Signs do not always give precise data as to the malfor-

mation present. The prsecordial region is sometimes prominent, and the

dullness encroaches upon the sternum in consequence of the dilatation and

hypertrophy of the right ventricle. Most commonly a systolic murmur is

heard, either over the prjecordial region generally, or over the base of the

pulmonary artery, since an obstruction of this vessel is so frequently a factor

in the disease. The murmur may be heard behind, or it is localized to the

front
; sometimes it is accompanied by a systolic thrill. But cases of marked

cyanosis may occur without any cardiac murmur. «.

The exact cause of cyanosis has been much debated, and under the cir-

cumstances the view was natural that it was due to a mixture in the heart of

venous and arterial blood
; but, in other conditions, great cyanosis occurs

without any mixture of the two currents
; and, on the whole, it seems more

probable that the chief cause of the blueness is deficient aeration of the

blood from obstruction of the pulmonary artery, and the circulation of the

blood thus imperfectly aerated. Simple deficiency of the septum ventricu-

lorum may occur without cyanosis, when the blood passes from the left to

the right ventricle, producing a murmur, and perhaps a thrill, in the lower

y^^l



MYOCARDITIS. 477

part of the praecordial region ; and the ductus arteriosus may remain patent

without cyanosis, causing sometimes an anomalous form of murmur.

Prognosis.
—

Congenital malformations are always unfavorable. Cases

of severe defect live but a few hours or days ; others of slighter degree sur-

vive five, ten or twenty years ; and even persons with very ill-developed

organs have occasionally reached middle age. In any given case the prog-

nosis must depend upon the evidences of cardiac efficiency in the history of

the patient, rather than upon any opinion as to the nature of the malforma-

tion.

Treatment.—This is entirely palliative. The patient must be kept

always thoroughly warm, and protected from exposure to cold and from

undue exertion. The symptoms of the later stages must be dealt with as in

cases of acquired valvular disease.

MYOCARDITIS.

Myocarditis, or inflammation of the muscle of the heart, occurs mostly in

connection with pericarditis or endocarditis. In fatal cases of pericarditis,

the layer of muscular tissue immediately under the pericardium is sometimes

seen to be paler than normal, as if fatty ; and in cases of adherent pericar-

dium, bands of fibrous tissue may be found extending from the surface into

the substance of the heart. These seem to show that the inflammation

which attacks the pericardium affects at the same time the deeper structures,

the early stage of the change being one of infiltration with leucocytes. This

condition may be recovered from, or there may be fibrous transformation of

the effused products. It occurs, like the pericarditis with which it is

associated, chiefly in rheumatism. An idiopathic primary form has been

described, but it is extremely fare.

Another form of inflammation of the heart's muscle results from endo-

carditis, where ulceration of a valve extends to its base, and then invades

i the muscle, or where vegetations or semi-detached fragments of an ulcerating

valve set up ulceration in adjacent parts of the endocardium by friction or

contact. Inflammation of the wall of the heart takes place, followed by

ulceration, and the results upon the general circulation may be of the same

kind as those due to malignant endocarditis.

A third form is suppurative myocarditis, which is chiefly the result of

pyaemia. Small abscesses occur in the substance of the heart, mostly in the

wall of the left ventricle, and may approach so near to the pericardium as to

rupture into its cavity and set up acute pericarditis. This form of myocar-
ditis occurs especially in connection with, and secondary to, acute necrosis

of the long bones {see Pyaemia, p. 135).

The Symptoms of myocarditis are by no means pronounced. When it

accompanies pericarditis or ulcerative endocarditis, they may be entirely
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lost in the symptoms due to these conditions. It probably causes more

feebleness of contraction of the heart, with feeble or irregular pulse, and it

increases dyspncea and the tendency to collapse; but its share in producing
these when pericarditis or endocarditis is present will be difficult to recog-

nize. Some enlargement of the praecordial dullness, from yielding of the

ventricular walls, may be expected. The symptoms of abscess of the heart

are also uncertain, and the diagnosis from physical signs equally obscure.

Prognosis and Treatment have no place where diagnosis is so untrust-

worthy ;
but the form associated with rheumatic pericarditis is the only one

that can be looked upon as curable, and here the treatment pursued for the

relief of the accompanying lesion will be applicable; the support of the

failing heart being the main indication.

PIGMENTARY DEGENERATION.

{Brown Atrophy of the Heart?)

This is one of several forms of degeneration which the myocardium is

liable to undergo.

The heart is smaller than normal, and the muscular fibre, instead of having

the full red color which is normal, is of a dull brownish red, and softer

and more friable than is natural. Under the microscope the fibrillae are

seen to contain a number of minute yellow granules. It occurs in senile and

cachectic conditions, being common in cases dying of malignant disease of

other organs,

FATTY DEGENER.\TION.

This change in the muscular fibres must be distinguished from the deposit

of fat about the heart. In the latter the ordinary adipose tissue is deposited

beneath the pericardium, and invades the muscular fibre by the growth of

fat-cells between and among them, displacing and separating them, and caus-

ing more or less wasting by pressure. In the former, or true fatty degenera-

tion, the muscular fibrillae themselves are the seat of minute fat granules,

which replace the true sarcous elements and rob the muscle of so much of its

contractile tissue. This true fatty degeneration occurs in different forms : the

muscular wall may be uniformly affected, or the fatty changes may be limited

to a small patch, or to the layer underlying the pericardium, as described

under myocarditis, or it may consist of streaks and lines on the inner sur-

face of the heart. When the affection is general the heart is of softer con-

sistence, more easily lacerable, of pale pink or buff color, and often some-

what larger than normal from yielding of the affected muscular tissue. When

the fat is deposited in lines or streaks it gives a characteristic appearance,

the lines of pale yellow color being often arranged upon the darker red

muscle, like the markings of a tabby cat. They are seen mostly on the

^.Ul
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musculi papillares, and nearly always affect the ventricles, the left more often

than the right.

.Etiology.—The predisposing conditions of fatty degeneration of the

heart are numerous. In many it is the result of a general tendency to de-

generation, such as occurs at an advanced age ;
it is seen constantly in idio-

pathic anaemia, and often in other forms of anaemia, in purpura and scurvy,

and in cachectic conditions, such as phthisis and cancer
;

in poisoning by

phosphorus, and by some mineral poisons (lead, antimony, arsenic). In

most of the acute febrile diseases the consistency of the heart is sometimes

altered, as the result of a finely granular condition of the muscular fibres,

which is probably not to be separated from fatty degeneration. This is the

case in typhoid and typhus fevers, in yellow fever, diphtheria, smallpox, and

measles. Certain local conditions also cause fatty degeneration ; for instance,

carditis. It occasionally happens in connection with old-standing valvular

disease, or dilatation from other causes, and it follows a local interference

with the circulation in the heart's wall, such as results from disease or obstruc-

tion of a coronary artery.

Symptoms.—These are mainly those of diminished force in the ven-

tricular contraction. The impulse is feeble ;
the praecordial dullness may

be increased if dilatation coexists, but is often quite natural. The heart's

sounds, especially the first, are faint, and the radial pulse is small and feeble.

An apex murmur is occasionally present. The rhythm varies : it may be

regular or irregular. The beats may be frequent, or, on the other hand,

they are slower than normal, falling to twenty or less in the minute. Pain

is not generally prominent as a symptom ;
but pallor, attacks of syncope,

dyspnoea, chiefly on exertion, but sometimes constant, are the more usual

effects. The syncopal attacks may be nothing more than transient faint-

ness, or there may be complete unconsciousness. Occasionally they have

much resemblance to cerebral attacks, with a sudden fall, coma, stertor, and

convulsive twitchings ;
or they may be like epileptic fits. Recovery from

the attack takes place without hemiplegia. Sometimes the dyspnoea has the

characters of Cheyne-Stokes respiration. Slight oedema of the feet may be

present, but there is almost entire absence of the signs of venous congestion
which are seen in valvular disease. In other respects the functions of the

body are badly performed, and nutrition is imperfect. The tissues are soft,

muscular power is diminished, the appetite is poor, and digestion is bad.

Death may take place in one of the syncopal attacks, or quite suddenly, or

1 by a more or less prolonged asthenia. In a certain proportion of cases,

rupture of the heart takes place. Localized fatty degeneration, occurring
in the course of old disease of the heart, or in idiopathic ansemia, may give

rise to no obvious symptoms. On the other hand, the acute change in the

heart, which takes place in the course of severe pyrexial illnesses, like typhoid

fever, can be readily recognized, and its progress watched. The pulse,
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hitherto rapid, becomes weak and irregular, the cardiac impulse is feeble,

the apex-beat is displaced outward, and the first sound is so faint as to be

scarcely audible. Marked pallor, or in later stages lividity of the face, indi-

cate:^ the failure of the circulation.

Diagnosis.—Fatty degeneration does not always give sufficiently clear

indications for its recognition. The evidences of feeble cardiac action, not

apparently due to valvular disease or ordinary dilatation, together with marked

dyspnoea, or the peculiar syncopal attacks in a person of advanced age, are

the chief points to note. Evidences of degeneration elsewhere, as in the

accessible vessels, or in the cornea (arcus senilis) may give assistance, but

exist frequently enough apart from fatty change in the heart.

Prognosis.—Except in the form that occurs in acute illnesses, the con-

dition is probably incurable.

Treatment.—This must consist in avoidance of undue exertion, of

making efforts with the breath held, or of mental excitement
;

in the use of

a nutritious diet, with a small quantity of the fatty, starchy, and saccharine

elements
;

in moderate doses of stimulants, and the exhibition of tonics,

such as quinine, iron, and strychnine. Digitalis must be given with caution,

and only in cases where the beat is frequent and irregular, with evidence of

dilatation.

Cardiac failure in typhoid fever requires the free employment of stimu-
^|

lants, with ammonia and digitalis in frequent doses.

FATTY OVERGROWTH.
This must be considered rather as new growth than as a degeneration of j

the heart's substance. The surface of the heart is overlaid by a large quan-

tity of fat, so that the muscular fibres may be entirely concealed from view.

The fat, which is simply an overgrowth of adipose tissue beneath the peri-

cardium, encroaches to a certain extent upon the muscular walls, and presses

upon the muscular fibres. It occurs for the most part in persons suffering

from general excess of fat, or obesity ;
and is due to the same causes.

Symptoms.—In the more pronounced cases—like those of fatty degen-
eration proper, the result of enfeebled action of the heart—there are dimin-

ished impulse, faint sounds, and weak, small pulse ; dyspnoea on exertion, j

and occasionally attacks of syncope. Death takes place suddenly in some

instances.

Treatment.—This is the same as that for general obesity. Probably it !'

is to cases of this description that Oertel's method (p. 474) is most appli-
'*

cable.
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FIBROID DEGENER.\TION.

In this form of degeneration, the muscular tissue of the heart is replaced

by white fibrous or connective tissue. The change is generally partial, and

affects especially the left ventricle, so that streaks and patches of a white

color are seen in the muscular substance. In extreme cases, on the other

hand, the whole ventricle may be converted into fibrous tissue, but even

here some traces of muscular fibre may be found on microscopical examina-

tion. Though sometimes associated with peri- or endocarditis, it cannot be

always shown to be due to inflammatory processes. It has been ascribed

also to alcoholism, to long-continued congestion, and to syphilis. The heart

affected with fibroid disease may be hypertrophied or dilated, or the subject

of adherent pericardium ;
but often the affected part of the heart's wall is

thinner than normal, and it maybe bulged out into a distinct aneurism;

indeed, fibroid degeneration is the chief cause of aneurisms of the wall of

the heart.

The Symptoms of fibroid degeneration are not distinctive. In some

cases, apparently perfect health has been enjoyed till the patient has sud-

denly fallen dead ;
in others, the symptoms have been those of valvular dis-

ease. There may be in these instances evidence of dilatation, or the mur-

mur of mitral regurgitation, and they naturally receive the treatment of

cardiac dilatation or valve-disease.

RUPTURE OF THE HEART.

Apart from injury, this is mostly a consequence of fatty degeneration ;
in

a very small proportion of cases, its cause is abscess, ulcerative endocarditis,

or aneurism. It occurs, like fatty degeneration, in old people, and not

unfrequently follows muscular efforts. The left ventricle is the seat of the

rupture in three-fourths of the cases on record. The patient is suddenly

seized, and dies almost instantaneously, death being preceded only by intense

cardiac pain, pallor, and unconsciousness, or a few convulsive twitchings. In

rare cases life has lasted some hours, or even days, with pallor, cold sweats,

feeble pulse, and sighing respiration. It may then closely resemble the rup-

ture of an aneurism into the pericardium. Absolute rest, with the head low,

maintenance of bodily warmth by external applications, and of the circula-

tion by small quantities of stimulants frequently administered, are clearly

the indications for the almost hopeless treatment of such a condition.

ANEURISM OF THE HEART.

Intimately related to fibroid degeneration are aneurisms of the walls of

the heart
; indeed, fibroid degeneration is the cause in nearly all cases.

The wall of the cavity affected is weakened at one spot by this conversion

31
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of its muscular fibre into white fibrous tissue, and dilates under the pressure

of the blood into a sac. The left ventricle is their usual seat, and only a

few cases are on record of aneurisms of the other three cavities. In two

cases out of three they occupy the apex ; they form rounded sacs, of which

the communication from the ventricle may be of the same size as the sac

itself, or very much smaller. The former variety is more frequent when they
arise at the apex

—that is, the aneurism is continuous with the cavity of the

ventricle ;
the latter, more sacculated variety, occurs more often at the side

or the base of the ventricle. In size they have been compared to nuts, fowls'

eggs, or small oranges ;
a few have been much larger. Their walls are gener-

ally very thin, and sometimes infiltrated with calcareous matter
; they are lined

by endocardium, and mostly contain fibrinous coagulum. They have been

found at all ages, from twelve upward ;
and in males more often than in females.

Symptoms, if present, cannot be distinguished from those of other car-

diac and valvular lesions, with which the aneurism may indeed be associated
;

but in a considerable proportion of cases death has taken place either sud-

denly, and probably from syncope, or, as afterward proved, from rupture of

the aneurism into the pericardium. Some patients have died from pneu-

monia, pleurisy, or indifferent diseases.

Acute aneurisms of the heart may arise from ulcerative endocarditis of the

ventricle wall, in the manner mentioned under Endocarditis, and this is a

rather frequent cause of aneurism of the undefended space (^see p. 475), as

well as of the valves {see p. 450). Aneurisms of the undefended space are,

however, "sometimes congenital. In either case, the sac is concave to the

ventricle. The condition is unrecognizable during life.

NEW GROWTHS AND PARASITES. ,

Under this head we may shortly mention tubercle, cancer, syphilitic deposits,

and hydatids.

Tubercle.—Tubercles not unfrequently form in connection with inflam-

mation of the pericardium {see p. 491), but their occurrence in the substance

of the heart as an isolated deposit is exceedingly rare. They are much more

frequent in association with pericarditis, when they are found as whitish-

gray or yellowish granulations, mostly in the substance of the pericardial

lymph or false membrane uniting the layers of the cavity, or sometimes

actually under the layer of the visceral pericardium. They occur in the

course of general tuberculosis, or at least secondarily to tubercle of the

bronchial or mediastinal glands, or of the lungs and pleura. The diagnosis

can only be made from the appearance of pericarditis under those circum-

stances
;
but it must be remembered that a simple inflammation of the peri-

cardium, independent of the growth of a tubercle therein, may also arise in

the course of phthisis.
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Cancer.—This attacks the heart in different forms, chiefly as lymphoma,

sarcoma, and melanotic cancer. Frequently the heart is affected as a con-

sequence of sarcoma or lymphoma of the mediastinal glands; the tumor

then spreads along the veins, invades the auricles, and appears as nodular

elevations under the pericardium. Sometimes the tumor is secondary to a

similar growth in some other part of the body. A primary isolated deposit

in the heart is exceedingly rare. There are no symptoms that are distinc-

tive of cancer of the heart. It could only be inferred, in certain cases, from

the existence of intra-thoracic growth. Dr. Walshe records a case where

the conversion of the anterior wall of the right auricle into cancer was unat-

tended with any clinical evidence pointing to the heart.

Syphilitic Deposit.
—

Clinically, syphilitic deposits are as latent as is

cancer. They occur as fibrous scars, as fibroid masses, or as distinct gum-

mata, which may be cheesy, and even softening in the centre, affecting the

muscular substance of the heart in the same way as the voluntary muscle's.

They are seated chiefly in the ventricular walls.

Parasites.—Hydatids occasionally develop in the substance of the heart,

forming cysts which project in the course of the growth either toward the

pericardium, or into one of the cavities. The cysts are single, or may con-

tain daughter-vesicles. Their effect upon the heart depends, of course, upon
the size to which they grow. They have been found post-mortem in death

from causes independent of the heart ; but in many cases they have been

directly fatal, either by escaping from the wall of the heart into its cavity,

or by rupturing and discharging daughter-cysts into the interior or into the

pericardium. These daughter-cysts may then become impacted in branches

of the pulmonary artery, and cause death rapidly ; or in some large artery

of one of the limbs, and be followed by gangrene. A case is recorded of

rupture at the same time into the ventricle and into the pericardial cavity,

so that hfemo-pericardium resulted. Naturally the existence of a consider-

able cyst would interfere with the action of the heart or of its valves, but

there is nothing by which such disturbance could be referred during life to

hydatid, unless a cyst were known to exist elsewhere.

HYPERTROPHY AND DILATATION.

These two conditions frequently coexist. Hypertrophy is increase of size

of the walls of the heart's cavities; dilatation is the unnatural distention of

these cavities, and increase of their contents. Hypertrophy has been said

to occur in three forms: (a) concentric, in which the increase of bulk takes

place toward the cavity, so as to decrease its contents
; (/?) eccentric, in

which thickening of the walls is accompanied by enlargement of the cavity;
and {y) simpie hypertrophy, in which the size of the cavity remains normal.

Dilatation has also been divided into three forms, namely, (8) simp/e, or
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dilatation without increase in the bulk of the walls of the cavity ; (s) dilata-

tion with thiimi/ig of the walls; and (?) dilatation with hypertrophy oi the

walls. But there is every reason to believe that cases recorded as concen-

tric hypertrophy are to be explained by post-tnortem contraction of the

heart's walls, so that (a) may be excluded from consideration
;

it is obvious

that (/3) eccentric hypertrophy, and (Q dilatation with hypertrophy are the

same condition ;
and lastly, there is no practical advantage in considering

((J)and (s) separately, for if dilatation of a cavity takes place without increase

in the total bulk of its walls they must be attenuated
;
and conversely, if the

thickness of the walls be retained while the size of the cavity is greater, then

there must be an increase in the bulk
(/. <?., hypertrophy). Hence simple

dilatation must fall either under dilatation with attenuation, or under hyper-

trophy with dilatation. The forms of hypertrophy and dilatation are thus

reduced to three, namely:—
1. Simple hypertrophy (^).

2. Dilatation with hypertrophy {8, %).

3. Dilatation with thinning (s).

The second form occurs most frequently, the hypertrophy predominating

in some cases, the dilatation in others.

Hypertrophy.

Etiology.—Hypertrophy arises in the muscle of the heart, as it does in

the muscles of the body generally, from an increased amount of work, so

long as nutrition is well maintained by a proper supply of good blood. The

left ventricle of the heart, as having the largest amount of work in propel-

ling the blood through the extensive arterial system, is most often the subject

of hypertrophy, and the increase of its work is most frequently due to some

form of obstruction in the arterial system. The increased effort to overcome

the obstruction results in hypertrophy. These causes of obstruction are, (i)

disease of the sigmoid valves narrowing the orifice
; (2) constriction of the

arteries : (3) degeneration of the arteries interfering with the free circulation

of the blood. A very common cause of hypertrophy of the left ventricle

is (4) Bright's disease, but the exact manner in which the hypertrophy is

produced is still matter for discussion. {See cardio-vascular changes in

Bright's Disease.)

(5) Excessive action of the heart from exercise, from over-strain, and from

palpitation, whether purely nervous, or as a part of the disease kno\ni as

exophthalmic goitre, will also produce hypertrophy.

Another cause is (6) dilatation, which allows an increased quantity of

blood to be present in the cavity, and hence increases the work which the

walls of the cavities have to do in driving it out.

Some doubt attaches to the view that (7) pericardial adhesions will lead

to hypertrophy. They may be supposed to do so by opposing the contrac-
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tion of the cavity, and thus increasing the work of the muscle
; Ijut they

certainly in some cases are associated with dilatation from myocarditis

accompanying the pericarditis, and this dilatation, it may be, which results

in hypertrophy.

Conditions similar to those just described may occur to affect the other

cavities of the heart. Thus hypertrophy of the left auricle is caused by
mitral constriction

; of the right ventricle by obstructions on the left side of

the heart, by chronic diseases of the lung, impeding the pulmonary circula-

tion, and by diseases of the pulmonary sigmoids ; and of the right auricle

by the later stages of the same conditions, as well as by disease at the tricus-

pid orifice.

Pregnancy has been credited with the production of hypertrophy, but it

is at least doubtful.

Physical ^'\gr\^.—Hypertrophy of the Left Ventricle.—The physical signs
of hypertrophy of the heart result from its enlargement and excessive action.

In pronounced cases the impulse is forcible, diffused over a wide area, so as

to be manifest to the eye or the hand over a space of two or three square

inches, by a movement of elevation communicated to the ribs as well as to

the intercostal space. It has often with this a slow or heaving character.

The position of the impulse is altered, so as to be lower and farther out than

the normal
; the downward displacement being pronounced in hypertrophy

from aortic disease; the outward displacement more marked under other

conditions. The precordial dullness tends to be increased in proportion to

the enlargement. Whereas the normal area of dullness is limited above by
the upper border of the fourth rib, to the right by the left margin of the

sternum, and to the left by a line from half an inch to one inch within the

nipple, the dullness in hypertrophy may rise into the third intercostal space,

may extend to the right over the right border of the sternum, and may
reach externally one inch or more beyond the left nipple. It must not be

forgotten that enlargement of the heart may be more or less completely
masked by emphysema of the lungs, which may so cover it that both impulse
and prsecordial dullness are absent. The auscultatory signs are much less

distinctive, as hypertrophy is so often accompanied by the conditions which
cause it—namely, disease of the valves and altered conditions of the arterial

circulation
;
and these themselves modify the heart-sounds. Thus, valvular

diseases give rise to murmurs accompanying either the first or the second
sound as has already been explained : and in Bright's disease the cardiac

sounds are habitually modified by the alterations in the arterial tension

which result from it. Hence the cases are not frequent in which a simple

hypertrophy exists. It is commonly said that the first sound is then less

loud than normal, or muffled, and this is attributed to the thickness of muscle

through which the sound from the closing auriculo-ventricular valves has to

travel. The pulse, like the heart-sounds, is mostly affected by the causes of
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the hypertrophy rather than the hypertrophy itself, and presents the charac-

teristics of aortic obstruction, or regurgitation, or mitral disease, or Bright's

disease, as the case may be. In proportion to its dependence upon the heart

it will be full, strong, tense, and incompressible.

Symptoms.—These are a sense of discomfort, or actual pain about

the prascordia, from the forcible beating of the heart, increased by exertion
;

dyspnoea on exertion, and sometimes syncope. The patient's face is said to

be flushed
;
and headache, noises in the ears, flashes of light, mental dull-

ness occur as though from increased tension in the cerebral circulation.

Probably hypertrophy of the heart leads to degeneration of vessels, and

hence in some cases to their rupture. Where the hypertrophy results from

disease of the valves it will only be sufficient to overcome the obstruction at

the orifice, and hence the arteries are not subject to undue pressure. It is

different if hypertrophy arises from capillary obstruction
;

the arteries

become in due time degenerated, and they may give way. But it is doubt-

ful if a hypertrophied ventricle could rupture healthy arteries.

Hypertrophy of the Right Ventricle.—This arises, in the vast majority of

cases, from obstruction to the pulmonary circulation, (i) at the pulmonary

orifice, from congenital malformations of the valves, congenital constriction

of the orifice, acquired disease of the pulmonary valves, and pressure on the

base of the pulmonary artery by aortic aneurism
; (2) in the lungs, from

!

emphysema, chronic bronchitis, bronchiectasis, and occasionally chronic ;

phthisis ;
and (3) from primary disease on the left side of the heart, whereby

the left auricle becoming engorged, the pulmonary venous circulation is next

impeded. The signs of hypertrophy of the right ventricle are analogous to

those of left-side hypertrophy. A marked impulse may be seen in the epi-

gastrium, due often to the impact of the right ventricle against the liver,

rather than to direct contact of the ventricle with the abdominal walls at

this point. The prascordial dullness extends beyond the sternum. The

pulse, if affected at all, is small, on account of the difficulty the blood has in

reaching the left side of the heart
;
or it is modified by the condition of the '

left ventricle. The sounds are not materially altered. Dyspnoea is present,

often, from the condition of the lungs.

Hypertrophy of the Auricles.—This rarely occurs without dilatation. It

arises from constriction or incompetence of the auriculo-ventricular valves,

or from hypertrophy and dilatation of the ventricles. No modification of

the sounds or of the pulse can be attributed to the hypertrophy apart from

the influence of the ventricles, unless the variations in mitral diastolic mur-

murs can be so explained {see p. 459).

Diagnosis.—The conditions with which hypertrophy is likely to be mis-

taken are the following : (i) Over-action of the heart from excitement. This

condition is often seen in young people apparently well, examined perhaps

for an appointment or for life insurance. The action of the heart is here
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generally rapid, the beat is quick and sudden, rather than slow and heaving,

the patient is obviously nervous, and the condition is easily shown to be

merely temporary. A spurious murmur is sometimes heard under such cir-

cumstances {see p. 469).

(2) The heart may be uncovered, from retraction of one lung, usually the

left; and a greater surface being in contact with the chest, it may give

increased praecordial dullness, and more extended impulse. The normal

position of the apex beat, with the absence of forcible heaving, will distin-

afuish this condition.

(3) Pericardial effusion is frequently confounded with hypertrophy {see

Pericarditis).

(4) Displacement of the heart from new growths, or pleuritic effusion.

(5) Aneurism.

(6) Dilatation of the heart may be confounded with hypertrophy, but it

must always be remembered that the two conditions are frequently asso-

ciated, and that the point to be determined is, which of the two is in

excess, rather than which alone is present. The impulse is feeble in propor-

tion to the dilatation.

Prognosis.—It is probable that some cases of hypertrophy, due to

causes which are not permanent, such as excessive exertion, have improved

in the course of time. But with a persistent cause, like valvular disease, or

arterial degeneration, no permanent recovery can be looked for, and it is

much more probable that dilatation will sooner or later become a prominent

feature in the case.

Treatment.—It is hypertrophy of the left ventricle which has been

chiefly submitted to direct treatment. Rest of mind and body, a carefully

regulated diet, the avoidance of an overloaded stomach, and attention to

the bowels are essential. With regard to drugs, it is not to be supposed

that any will directly promote the diminution of the hypertrophy ;
but the

action of the heart may be quieted by the cautious administration of the

cardiac depressants, aconite and veratrum viride
;
from 2 to 5 minims of

the tincture in each case may be given. Digitalis is of more value where

dilatation accompanies the hypertrophy, and is sometimes actually harmful

where hypertrophy is largely predominant.

Dilatation.

.Etiology.
—The causes of dilatation of a given cavity of the heart are,

on the one hand, those which tend to produce over-distention of the cavity;

on the other, those which diminish the strength of the walls of the cavity,

so that they yield to the force that is distending them. The cavity becomes

overfilled if the blood is too quickly poured into it, or if there is any obsta-

cle to its free exit through the natural channels. In this way many of the

causes of hypertrophy are causes also of dilatation. In the case of the left
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ventricle they are : obstruction or regurgitation at the aortic orifice, mitral

regurgitation, obstruction in the vascular system, whether arterial or capil-

lary, Bright 's disease, over-strain, and excessive eicertion. The yielding of

the ventricular walls is promoted by the various degenerative changes, some

of which have been described ; the fatty degenerations, fatty overgrowth,

fibroid degeneration, degenerative changes of old age, the granular or fatty

conditions which follow upon antemia, chlorosis, and severe and prolonged

fevers, the myocarditis and pericarditis of acute rheumatism. These are con-

ditions which are opposed to the full development of hypertrophy in the

event of an obstruction to free circulation. But it cannot be said to be

essential that one of these predisposing causes shall be actually present.

With considerable obstruction, the strength of the healthy muscle may be

overpowered before hypertrophy has time to take place, at least in a degree
sufficient to prevent dilatation.

Anatomical Changes.—The effects on the size and shape of the heart

vary with the cavity concerned. In general dilatation the heart becomes

more globular, and is widened transversely. The dilated left ventricle in-

creases to the left, and during life may be felt beating even in the axilla,

three or four inches to the left of the nipple. The dilated right ventricle

often bulges out, so as to make a prominent angle on the normally-curved

right border of the heart. The thickness of the walls will depend on the

presence or absence of accompanying hypertrophy. In dilatation with

thinning, the ventricle walls may be reduced to one-sixth of an inch, and

even less at the apex, which is commonly the thinnest part. The auriculo-

ventricular orifices participate in the dilatation, and incompetence often

results therefrom.

As the causes of dilatation of the left ventricle are the various obstructions

in the arterial system, so the exciting causes of right ventricular dilatation

are the obstructions to the pulmonary circulation mentioned under Hyper-

trophy (p. 486) ; and in an analogous manner the right or left auricle

becomes dilated, when the circulation through the corresponding auriculo-

ventricular aperture is impeded.
The consequences of dilatation are of much importance. Whereas hyper-

trophy is compensatory and preservative, is developed in proportion to the

work the heart is called upon to do, and, in the majority of cases, does not

react injuriously upon the circulation, dilatation is only the sign of the weak-

ness of the propelling organ, and has for its effects the retardation of the

flow of blood throughout the system. Thus dilatation of the left ventricle,

with imperfect emptying of its cavity, is followed by incompetence of the

mitral valve, by dilatation of the left auricle, and this in succession by

engorgement of the lungs, increased tension in the pulmonary arterial sys-

tem, dilatation of the right ventricle, incompetence of the right auriculo-

ventricular (tricuspid) valve, dilatation of the right auricle, congestion of
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the systemic venous circulation, with its secondary results—dropsy, venous

congestion of the liver, spleen, and kidneys, albuminaria, and other effects,

which are described in more detail under the head of " Diseases of the

Valves."

Physical Signs and Symptoms.—As in hypertrophy, the enlarge-

ment of the heart has its influence on the extent of praecordial dullness, and

on the position of the impulse. The dullness is increased to the left or the

right, according to the cavity mainly involved
;
a larger portion of the heart

comes into contact with the chest-wall, so that the ventricular movements

are seen in two or more intercostal spaces. The impulse is carried outward

and a little downward. The impulse is generally feeble, and in some cases

scarcely visible or palpable ;
and it is irregular, either constantly or only

when additional stress is put upon the heart. The sounds in extreme cases

are very faint, though clear
;

in others the first sound tends to be short, clear,

and somewhat high-pitched, and the second is but little affected. Dilatation

of the left ventricle is often accompanied by a systolic murmur, which is

mostly high-pitched, of short duration, and localized to the neighborhood

of the apex. Opinions are rather in favor of this murmur being produced

by vibrations in the cavity of the ventricle, than of its being a murmur of

mitral regurgitation. Mitral regurgitation is, however, one of the effects of

dilatation, and may be accompanied by its characteristic murmur, audible

in the back. The pulse is affected by the inefficiency of the ventricle—it is

small, feeble, and perhaps irregular. The general effects of dilatation are—
shortness of breath, palpitation, and more or less cardiac distress on exer-

tion
;
occasional attacks of syncope ;

a moderate degree of antemia in many
cases, with a not quite perfect nutrition. Digestion is also often impaired.

The effects upon the general circulation enumerated above are indicated by
the symptoms detailed under " Diseases of the Valves." Dilatation of the

left auricle causes sometimes dysphagia from pressure on the oesophagus, and

ipress the left bronchus in extreme cases. Enlargement of the right

auricle causes increase of the prsecordial dullness toward the right of the

sternum, and, it is said, may give rise to an impulse in that situation, pre-

ceding the systole.

Diagnosis.—Dilatation resembles hypertrophy in the enlargement it pro-

duces
;

it may be confounded with pericardial effusion, with displacement,

and with simple exposure from retraction of lung.

Prognosis.—This is unfavorable. Recent dilatation from acute diseases

or other temporary cause may recover, but in dilatation of any standing

the treatment can only be palliative. The best thing that can happen is the

development of hypertrophy.
Treatment.—This is, in the main, the same as that of valvular diseases—

rest
; light but nourishing diet

;
the use of digitalis to give tone and strength

to the heart-walls, combined in severe cases with direct stimulants, ammonia.
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and brandy ;
and diuretics and purgatives to relieve systemic venous engorge-

ments. In conditions of great distention of the right ventricle, venesection

may be required to prevent the cessation of the heart's action. In earlier

stages the general conditions, such as aneemia, and the tendency to fat for-

mation, which have favored dilatation, may be dealt with by suitable means.

PERICARDITIS.

./Etiology.
—Inflammation of the pericardium may result from a general

blood-poisoning ;
or it may occur from direct irritation of the surface of the

serous sac.

Among the first class of cases, acute rheumatism is its most frequent cause
;

it occurs in Bright's disease, in pyaemia, in leucocythaemia, in tuberculosis,

in influenza, and in other conditions of toxaemia. Its local causes are the

growth of cancer nodules into its cavity, the rupture into it of abscesses and

hydatid cysts, and the contiguity of inflammation of the respiratory organs,

whether empyema or pneumonia.
Anatomical Changes.—If we take as the type the pericarditis which

occurs in the course of acute rheumatism, we find the following changes : In

early stages the membrane loses its smooth, glossy surface, and becomes

more vascular, so that it is injected with a fine network of vessels. Some
shreds of lymph from the exudation of corpuscular elements and fibrin from

the blood-vessels are next seen, and a complete layer forms upon the peri-

cardium. Ultimately, the two opposed surfaces of the sac may be separated

by a layer of lymph one-eighth or a quarter of an inch in thickness, which

is sufficiently soft to allow the parietal and visceral membranes to be peeled

from one another. Generally, at the same time, some serum is formed, of

yellow color, and turbid from corpuscular elements. This may accumulate

to a considerable amount and further separate the two layers of the peri-

cardium, while it allows the formation of long shaggy processes of lymph,

stretching from surface to surface. After a time the fluid generally disap-

pears, and the lymph is either itself absorbed, or it becomes organized, and

unites the parietal and visceral layers of the sac more or less completely

together. In this process new vessels grow in the investing lymph, and

fibres of connective tissue are' gradually developed. The amount of firm

connective tissue thus formed, and the completeness of the union effected

vary much in different cases
;
there may be a few fibrous bands crossing the

cavity, or a dense layer of tissue half an inch thick.

Variations in this process take place. Under certain circumstances,

mostly in pyaemia or septicemia, the fluid contents of the pericardium are

pus, instead of serum, constituting pu7-ule7it pericarditis. Sometimes the

new-formed vessels in the inflammatory formation rupture, and small petechias

or larger patches of hemorrhage cover the surface of the membrane, forming
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hemorrhagic pericarditis. And, occasionally, tubercles are formed both in

the new tissue and in the original membrane covering the heart's surface ;

this is known as tubercular pericarditis, and forms part of a general tuber-

culosis.

Symptoms.—Since pericarditis so frequently arises in the course of

some general disease, like rheumatism, its symptoms may be entirely masked

by those of the disease it accompanies, and its presence may be only revealed

by the alteration in the heart-sounds, and other physical signs which it pro-

duces. These, however, are generally characteristic. In the early stages a

slight shuffling sound is heard in addition to, though partly obscuring, the

normal sounds. The shuffling consists of two sounds occurring during

systole and diastole respectively, but not absolutely synchronous with the

first and second sounds; it is heard over the prgecordial region, often first at

the base, later over the whole of the area corresponding to the anterior

surface of the heart and pericardium. Frequently Xh\s pericardial rub has a

triple character, resembling the pace of a cantering horse. After* a short

time the sound becomes louder and harsher, resembling the friction of hard

rough surfaces together, and when it has reached this stage the friction

can often be felt by the hand placed over the prsecordial region. If fluid is

effused into the pericardium, as is frequently the case, the prjecordial dull-

ness is increased. Limited normally by the upper border of the fourth rib

above, the left border of the sternum toward the middle line, and a line

half an inch within the nipple externally, it extends, as more and more fluid

is secreted, upward to the upper border of the third rib, the upper border of

the second rib, or even to the clavicle ;
toward the right for one inch or

more over the sternum
;
and toward the left for an inch or so beyond the

left nipple. The prjecordial dullness has a more or less triangular shape,

with its broad base upon the diaphragm, and a rounded apex at the upper

part of the sternum and the left intercostal spaces. As the fluid increases,

the impulse of the heart moves gradually outward and upward, until with

much effusion it may be felt in the third left space above and external to the

nipple. An important distinction must here be mentioned between peri-

carditis and pleurisy in the effect of effusion of fluid on the occurrence of a

friction murmur. In pleurisy, the effusion of fluid results in the disappear-

ance of the pleuritic friction sound. In pericarditis, the friction sound

persists commonly throughout the illness, even to the period of greatest

distention of the sac, and during the subsequent absorption of the fluid. In

the case of the pleura the effusion compresses the lung and separates the

two pleural surfaces from one another
;
in the case of the pericardium, the effu-

sion finds less resistance on the side of the lungs, and thus increases pras-

cordial dullness, while between the solid heart and the spine and sternum,

behind and in front, there is but little room for the accumulation of any

quantity of liquid.
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The local symptoms which may accompany these conditions are pain,

anxiety or distress at the.praecordia, tenderness on pressure over that region,

shortness of breath, with shallow respirations, and short, hacking cough.

The pulse may not at first be much affected, but it tends soon to be faster

and fuller, and in the later stages of effusion to become feebler, and even

fluttering and irregular. Occurring in the course of a febrile disease like

rheumatism, it may not notably add to the existing pyrexia, but its rapid

onset occasionally causes considerable elevation of the temperature
—for

instance, to 105° or 106°
;
and in other cases it tends to produce the usual

conditions of pyrexia, loss of appetite, dry tongue, thirst, and scanty urine.

In the worst cases the cardiac feebleness increases, the pulse becomes

irregular and fluttering, prsecordial anxiety is severe, and the face becomes

drawn and pinched ;
and the dyspnoea is perhaps further aggravated by the

pressure of the distended pericardial sac upon the left lung. Ultimately the

nervous system fails, and delirium, jactitation, convulsion, or coma ends the

scene. But in the majority of instances the symptoms gradually subside
;
the

dullness diminishes from above downward, while the rub often remains till

a late stage. In many cases, no doubt, adhesion of more or less of the peri-.

cardial surfaces takes place.

The changes of pericarditis occur rapidly, effusion may reach its height in

two or three days, and subsidence may be well established in three or four

more.

Varieties.—Suppurative, tubercular, and hemorrhagic pericarditis are

not essentially different in their symptoms and physical signs. Suppurative

pericarditis is often secondary to abscess of the heart muscle, which is known

frequently to result from acute necrosis of the lung bones
;
and in other

forms of septicaemia and pyaemia the pericarditis may be purulent. Tuber-

cular pericarditis is a manifestation of general tuberculosis {see p. 4S2).

These two forms are probably always fatal.

Diagnosis.—Under ordinary circumstances this presents no difficulties,

the double or triple friction sound being very distinctive. A double peri-

cardial rub may, however, sometimes be mistaken for a double aortic mur-

mur, and if there is simultaneous dilatation of the right ventricle, the

outline of pericardial effusion may be closely simulated. The coexistence

of rheumatic fever will not always help, as it might accompany both peri-

carditis and old aortic disease. The pericardial friction sounds are, however,

less likely to be limited to the area of aortic valve murmurs : they are often

not strictly synchronous with the heart-sounds, are not accentuated at the

commencement, are often increased by pressure with the stethoscope, and

vary within a few hours in their relative intensity at different parts of the

prrecordia.

Prognosis.—Pericarditis is not, on the whole, an immediately fatal dis-

ease. It may be so mild that it is only detected by the stethoscope in the
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course of a routine examination, and in a large proportion of the cases

occurring in rheumatic fever the inflammation subsides. The adhesion of

the layers, which so often results, may become a danger in itself, but it must

not be forgotten that pericarditis in acute rheumatism is often accompanied

by, and masks, some inflammation both of the endocardium and of the mus-

cular substance of the heart, the ill effects of which become developed
afterward. In Bright's disease, and in association with other chronic

cachexife, it often occurs toward the end of the illness, and then may
appear to be the lesion determining death

;
but even under such circum-

stances the physical signs may completely disappear before death, or, if they

persist, the fatal result may not seem to be hastened thereby. The recogni-

tion of the association suggestive of tubercular or purulent pericarditis will

make the prognosis a grave one.

Treatment.—Of late years the treatment of pericarditis has been mainly

palliative. Like other acute inflammations, it must be met by complete
rest in the recumbent or semi-recumbent posture, by nutritious fluid diet,

and by abstinence from talking, excitement, or worry. In the case of rheu-

matic fever, these conditions are probably already provided in the treatment

of the initial disease, which may be continued, provided that the heart's

action is not seriously weakened by any drug, e. g., salicylates in excess.

The further indications required by the implication of the heart resolve

themselves into the relief of pain, the maintenance of the strength of the

heart and circulation, and the absorption of effused fluid Avhere this sub-

sides slowly. In very severe pain, six or eight leeches may be applied to the

prsecordia ;
but the same effect may be obtained by the use of morphia inter-

nally, or by subcutaneous injection. The praecordia may be protected by a

layer of cotton wool, or a warm linseed poultice may be applied. If the

circulation tends to fail, or the heart becomes irregular, small doses of tinc-

ture of digitalis should be given frequently, with brandy or ammonia.

Medicinal measures for the removal of fluid in pericarditis are uncertain.

Mostly it begins to be absorbed if the heart can be sustained during the

short period when it is at its height. If a considerable quantity remains for

some time, iodide of potassium may be given.

ADHERENT PERICARDIUM.
Reference has been already made to this condition as arising from peri-

carditis. The degree to which the two surfaces may adhere varies much in

different cases; there may be merely a few filaments running from the sur-

face of the heart to the parietal pericardium, or there may be complete union

of the pericardial sac to the surface of the organ, and every intermediate

condition occurs. When the union is complete, the tissue uniting the two

surfaces may form only a thin layer ;
or it is a dense, firm, fibrous, more or
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less vascular coat, a quarter or even half an inch in thickness. In some cases,

also, calcareous matter is deposited in the adhesions, so that a complete in-

vestment by it may take place. Although the serous sac of the pericardium
seems specially devised to allow the free movement of the heart, the simple
adhesion of the two layers is not necessarily followed by any ill effects upon
the form and size of the heart, and in a certain proportion of cases the heart

has its normal size. But in others hypertrophy or dilatation is present. In

many of these last valvular disease is associated with the pericarditis, and

sufficiently accounts for the changes in the heart-walls. If the pericardial

adhesion is very extensive and dense, dilatation and hypertrophy may occur

without being accounted for by any valvular disease, and it is here probable

that the muscular substance of the ventricle has been injured by the occur-

rence of myocarditis at the same time as the pericarditis.

Symptoms and Physical Signs.—The only symptoms which can be

referred to pericardial adhesions are those which result from the accompany-

ing dilatation and hypertrophy; beyond this their recognition must depend
on the history of previous inflammation, and the existence of certain physical

signs, which are by no means always present, and which require not only
adhesion of the pericardial surfaces, but also fixation of the pericardial sac

to the anterior wall of the chest by means of an adherent pleura. In the

absence of the latter, if the movement of the lungs is free, and the size of

the heart is normal, adherent pericardium can only be inferred from the

history. The distinctive sign is a retraction of the lower half of the sternum

during ventricular systole, but retraction of the intercostal spaces is probably
not peculiar to adherent pericardium. A want of alteration in the praecordial

dullness, and in the position and force of the impulse during respiratory

movements has been mentioned, but this is clearlv onlv significant of anterior

pleural adhesions.

The Prognosis and Treatment of pericardial adhesions can only be

considered in reference to the changes in the structure and functions of the

heart which result from them. (^See Hypertrophy and Dilatation.)

HYDROPERICARDIUM.
This term is intended to denote the presence of an excess of serum in the

pericardial sac, and is generally used to distinguish the passive secretion of

dropsy from that of inflammatory effusion. The pericardium naturally con-

tains a very small quantity of serum, and after death from any cause it is

common to find a few drachms of pale yellow fluid in it. When this reaches

five or six ounces or more it constitutes dropsy of the pericardium or hydro-

pericardium. The causes of serous effusion, apart from inflammation, are

those of general dropsy, such as Bright's disease, and such local interference

with the venous circulation of the pericardium as valvular disease of the
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heart itself, chronic lung disease, and pressure of growths upon the veins

which return blood from the pericardial surfaces. The fluid contained in

the sac resembles that of dropsical effusion into the other serous cavities,

being pale yellow, or more or less pink from exudation of blood-coloring

matter, with a small quantity of fibrinogen, and from one to three per cent,

of albumin.

The Physical Signs of hydropericardium are the same as those of

effusion in pericarditis. As a rule, no special Treatment directed to the

pericardium is required where the condition forms part of a general dropsy,

or where it results from local interference with the circulation ; the general

dropsy or the valvular disease must be dealt with. In some rare cases the

effusion may be so rapid or abundant as to require paracentesis of the

pericardium.

PXEUMO-PERICARDIUM AND PXEUMO-HYDRO- .

PERICARDIUM.

These signify respectively the presence of gas, and the presence of gas

and liquid together, in the pericardium. Gas in conjunction with liquid

has been observed as a result (i) of decomposition of the liquid of peri-

carditis; (2) of the communication of the pericardial sac with other air-

containing cavities. This communication may be traumatic, as in the case

of a juggler, who, in attempting to swallow a blunt sword, perforated the

pericardium from the oesophagus ;
in the case recorded by Dr. Flint, where

the pericardium was punctured by a stab through the pleura; and after the

operation of paracentesis pericardii. Or the communication may be effected

by disease
;
and cases are on record of cancer of the oesophagus ulcerating

into it, of a phthisical cavity opening into it, and of a hepatic abscess com-

municating at the same time with the pericardium and with the stomach.

Gas can never be observed alone in the pericardium, as its entrance from

without is always immediately followed by pericarditis with liquid effu-

sion.

The Physical Signs of pneumo-hydropericardium are—resonance on

percussion over the prsecordial area, and splashing, churning, or gurgling

sounds, synchronous with the movements of the heart. The last may be

absent where the gas is largely in excess of the liquid ; but in a case recorded

by Walshe there was this peculiarity, that on placing the patient on one side

the resonance was accompanied by an area of dullness due to liquid at the

lowest part, and on turning him to the other side the resonance and dullness

changed their relative positions. A few cases of recovery are recorded.



496 DISEASES OF THE HEART.

EFFUSION OF BLOOD INTO THE PERICARDIUM.

In slighter degrees, this occurs in so-called hemorrhagic pericarditis, from

the rupture of the new-formed vessels
;
but the effusion of any considerable

quantity, when not directly traumatic, results from rupture of the muscular sub-

stance of the heart, of an aneurismal sac, or of vessels in a cancerous growth.

Scurvy also appears to give rise to pericardial hemorrhage sometimes.

Symptoms.—When sudden effusion of blood into the pericardium takes

place, the patient is seized with more or less oppression of the chest, pallor,

syncope, unconsciousness and death in quick succession
;
or with the same

pallor and with collapse, feeble pulse, dyspnoea, and orthopncea, he may
remain for twenty-four or thirty-six hours before the fatal termination

; or

presumably, with a less degree of hemorrhage, death may be still further

delayed and a pericarditis may develop, which contributes to the final result.

Dr. Walshe refers to cases, probably of a scorbutic nature, or at any rate not

dependent on rupture of aneurisms, or of the heart itself, in which recovery
has taken place.

The Physical Signs are those of a large pericardial effusion
;
extensive

prcecordial dullness, and enfeeblement or absence of the heart-sounds. The

Diagnosis would be assisted by a knowledge of the previous existence of

aneurism. Absolute rest and judicious use of stimulants would give the only

chance in treatment.
«

ANGINA PECTORIS.

This name is given to an intense pain in the region of the heart, which

comes on with great suddenness, and occasionally proves fatal. In its most

typical form it is a rare complaint.

.Etiology.—It scarcely occurs below middle age, and it is very much

more frequent in men than in women, in the proportion of ten to one. As a

large majority of the cases present some lesion of the heart or arteries, and

especially fatty degeneration of the myocardium, aortic valvular disease,

atheroma of the aorta, and similar changes in the coronary arteries, the con-

ditions which lead up to these changes may be regarded as predisposing

causes of angina pectoris. Among them may be mentioned a tendency to

obesity, sedentary occupations, and the gouty habit
; heredity also seems to

have influence. The immediately exciting causes are mostly such as may be

supposed to act prejudicially upon the cardiac functions, whether through
its muscular or nervous apparatus. The most frequent are physical exertion,

especially going up hill or against the wind, and emotional excitement,

whether depressing or exhilarating. Much slighter exertion, or exposure to

cold is sometimes sufficient, and occasionally the attack begins during sleep.

Symptoms.—The patient is seized quite suddenly with acute pain at the

lower end of the sternum, rather to the left side : the pain radiates thence to
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the left side and back, or through to the scapula ; up to the left shoulder,

and down the left arm to the hand
;
or less frequently to the right shoulder,

arm and hand. Tingling or numbness may accompany the pain in the

fingers. With this there is a feeling of tightness of the chest, or suffocation,

and even of impending death ;
but there is no dyspnoea of the usual type.

The patient is obliged to stop if he is walking ;
he becomes collapsed, faint,

and covered with clammy perspiration. The behavior of the heart seems

to be variable ;
at any rate accounts differ widely. The pulg«fc-is sometimes,

but not always, irregular
—it may be scarcely altered in frequency, and is

not necessarily weak. Dr. Lauder Brunton observed that the pulse increased

in tension at the time of the attack
;
but it is not clear that this is a universal

rule. The attack is often accompanied by flatulence, and followed by the

passage of abundant pale urine. After lasting a few seconds or minutes, the

pain quickly passes off, but it may recur again frequently in the course of a

few hours, or it may not be experienced again for several months or years.

Angina may be fatal in the first and only attack.

Slight attacks of cardiac pain occur in some patients, which have not the

dramatic features of the cases first described
; they do not, however, differ

materially from true angina. They depend on similar arterial or cardiac

lesions, and are cured or relieved by the same means.

Pathology.—When death has taken place in an attack, the heart has

generally been fomid relaxed, with its cavities full of blood. In the majority
of cases, some disease of the heart or aorta has been found, and mostly of

the following kinds : fatty degeneration of the muscular substance of the

heart
;
atheroma or calcareous change in the aorta or its valves

; aneurismal

dilatation of the aorta
;
and lastly, atheroma or calcareous deposit in the

coronary arteries, or their obliteration from these or similar causes. Clini-

cally, also, it appears that in a large proportion of cases some auscultatory

evidence of one of the above cardiac defects is forthcoming. Disease of the

mitral orifice, on the other hand, is rarely the sole cause of angina pectoris.

The predominance of those lesions is one strong argument against the

disease being purely neuralgic ;
but it is not at present certain what is the

nature of the pain, and how it is brought about. Dr. Brunton first showed,

by means of the sphygmograph, that during the attack the tension of the

pulse was much increased; and he thereupon administered nitrite of amyl,
with the immediate effect of diminishing the arterial tension and curing the

angina. On this view it might be supposed that the cardiac lesion, under

the stimulus of the exciting cause, sent an impulse to the vasomotor centre

by which the arteries were contracted, and that the heart struggled against

the high arterial tension, and suffered pain in consequence. The successful

treatment of angina by nitrite of amyl has been experienced numbers of

times since, but it has been by no means always shown that the arterial tension

is high in these cases.

32
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Liegeois and others refer angina to an isc/urmia, or angemia of the heart's

substance, consequent upon the actual constriction of the coronary arteries

in some cases, and upon imperfect blood supply through them in others—
e.g., free aortic regurgitation ; and he explains the effects of nitrite of amyl

by its dilating the vessels, and thus flushing the myocardium with blood.

Dr. Goodhart suggests that the pain may be due to a "cramp" of the heart's

substance ;
but it would seem that a cramp at all analogous to muscular

cramps in the extremities must always be quickly fatal.

Diagnosis.—The character of the pain, the cause of its occurrence, and

the evidence of a circulatory lesion, when present, are generally sufficient for

the recognition of the complaint.

Prognosis.—In its severer forms this must be grave, as there is always a

fear of recurrence, which may be too quickly fatal for treatment to be of any
avail. But milder cases are often amenable to treatment.

Treatment.—Undoubtedly the most efficacious remedy for an attack of

angina is nitrite of amyl, which is conveniently carried in small glass cap-

sules, each containing from three to five minims; one of these is crushed

between the folds of a handkerchief, and the vapor is inhaled freely. The

effect is to dilate the peripheral arterioles, the face flushes, the cranial vessels

throb, and the pain is often relieved at once. The dose may have to be

repeated. A similar effect may be obtained by the administration of nitro-

glycerine internally, but its action is not so rapid. The dose to begin with

is y^-Q minim, which may be given in the form of the pharmacopoeial tabella,^

or as a one per cent, solution in alcohol
; one minim of this in a little water

is the required dose. Not unfrequently much larger doses may have to be

given, equivalent to two, three, five, or ten-hundredths of a minim. The

first administration of even small doses of nitro-glycerine is often followed

by a throbbing headache, but after a time tolerance is established and the

larger doses can be borne. If these measures fail, the hypodermic injec-

tion of morphia, or the inhalation of chloroform, may be used
,;
and much

collapse will require brandy or ether. When angina has once declared itself

in a patient, nitro-glycerine should be given for several weeks
;

the dose

may be y^ minim three or four times daily, gradually increased to -jV '^^

Jjj.
Iodide of potassium is also valuable in some cases, and may be given

in full doses (5 to 30 grains). At all times undue exercise, sudden move-

ments, excess in eating and drinking, and mental excitement should be

avoided.

FUNCTIONAL DISORDERS OF THE HEART.
The functional disorders of the heart which we may here shortly consider^

are frequent action, intermission of the heart's beat, and palpitation. All

of these are present in various forms of cardiac disease, but are sometimes

present temporarily, or in paroxysms, when no organic disease of the heart
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can be discovered. A slow or infrequent action of the heart is peculiar to

some people throughout life, and accompanies certain lesions which have

been already mentioned (p. 442), but it does not appear to occur as a tem-

porary or paroxysmal functional failure, in the same way as the other disturb-

ances now to be described.

Frequent Action of the Heart.

This is also natural to some persons ;
it occurs on exertion, and especially

during excitement, in very many people. It is always important to remem-

ber this, both when consulted for actual illness and' when asked to examine

a candidate for life insurance ;
the pulse in such persons may run up at once

to 120 or 140, though they are at the time in perfect health. Occasionally

one meets with cases of paroxysmal increase in the rapidity of the pulse,

lasting a few minutes to several hours. The attack may come on without

any warning, and may cease as suddenly as it began ; and it is sometimes

accompanied with but little discomfort to the patient. Such attacks appear

to be due to mental excitement, excessive physical exertion, or gastric dis-

order
;

it is occasionally impossible to trace them to anything of the kind.

They occur both in males and in females, and probably a neurotic or hys-

terical condition predisposes to them. Digitalis should be given during the

attack; but one should try to prevent the return of the paroxysm by rest, by
the avoidance of all excitement, by careful attention to diet, by abstinence

from tea, coffee, and tobacco, and by a course of potassium or ammonium
bromide in moderate doses.

Intermission of the Heart's Action.

The intermittent pulse, already described (p. 442), is due to a corres-

ponding cessation of the heart's action. The patient has at the same time

a sudden and distressing sinking sensation in the cardiac region, or a feeling

as if the heart fluttered or tumbled over.

.Etiology.—Intermission occurs at almost any adult age. In younger

persons it is often traceable to gastric disturbance, or to the too free indul-

gence in tea, coffee, or tobacco. Overloading the stomach is a common

cause, and it frequently occurs in the early morning hours after a heavy

supper or late dinner. In such a case it ceases as the stomach disposes of

its contents. When the intermission is due to tea or tobacco, or repeated

indigestion or flatulence, it is more persistent ;
and it may be present day

after day until the cause has been discovered and removed. In persons past

middle life, intermission is apt to be troublesome for long periods, or even

to the end of life. In some cases the above-mentioned causes may be at

work
;

in others there may be evidence of senile changes, such as athero-

matous arteries; in others, again, no appreciable alteration in the heart,

arteries, or other organs can be detected.
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The Prognosis is much more doubtful in these cases than in those of

younger patients. Many people, it is true, live on without further indica-

tions of cardiac change; but in those with arterial degeneration the symptom
must not be ignored.

Treatment.—In young people tea, coffee, and tobacco should be for-

bidden, if either of these can be shown to cause the trouble. All mental

worry or physical overstrain should be avoided
;
the diet should be carefully

attended to; the digestion should be assisted, and flatulence prevented, by

bismuth, sodium bicarbonate, spiritus ammoniae aromaticus, and calumba or

gentian. Diffusible stimulants, such as ether, ammonia, and alcohol are

likely to diminish intermission for a time
;
but ammonia is the only one that

can be safely used continuously.

Palpitation.

By this term is meant an unduly forcible action of the heart perceptible

to the patient.

^Etiology.—As a functional disorder, it is especially common in nervous

hysterical females, but occurs in both sexes as the result of depressing

influences upon the nervous system, such as mental worry and excitement,

over-study, exhausting illnesses, anaemia, excessive smoking, or tea-drinking.

It is paroxysmal in its occurrence, and the attacks may be induced by excite-

ment, physical exercise, overloading of the stomach, or indigestion.

Symptoms.—During a severe attack there is much distress from the

violent beating of the heart against the chest-wall, the carotids throb, there

is a sense of faintness, or a fear of impending death. The heart's impulse

is in the natural position, but the beat is widely diffused
;

the praecordial

dullness is not increased, and the pulse is not necessarily quicker than

normal. The cardiac sounds are loud, clear, and ringing, and there is no

murmur except in cases of ansmia. The attack may last from some minutes

to a few hours, and is occasionally followed by the passage of a quantity of

pale urine.

Treatment.—This must be in great part preventive. The general health

should be as far as possible improved, the patient should avoid all physical

and mental excitement, and should abstain from tea, coffee, alcohol, and

tobacco. Any digestive disturbance should be corrected. During the

attacks digitalis should be given in doses of 5 or 10 minims of the tinc-

ture every two or three hours, combined with ammonium or potassium

bromide ;
or with valerian, asafcetida, or spirits of nitrous ether in the usual

doses.
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EXOPHTHALMIC GOITRE.

{^Graves' Disease. Basedow's Disease.)

This curious affection was first described by the Dublin physician, Graves,

in 1835, and by a German physician, Basedow, in 1840. It consists

essentially of three conditions : protrusion of the eyeballs, enlargement of

the thyroid gland, and increased action of the heart.

Etiology.—This is by no means always clear. It occurs much more

frequently in women than in men, and mostly between the ages of fifteen

and thirty. It has been thought sometimes to follow upon anaemia and

chlorosis
;
but its early symptoms may have been mistaken for one of these.

More often there has been a neurotic tendency, as shown in hysteria, or

epilepsy, or mental disease in the family. In a few cases it has followed

rapidly upon some emotional or mental excitement, or even direct injury to

the head. A hereditary connection has sometimes been observed
;
once

the disease affected mother and son
; more often it attacks two or three

brothers or sisters in the same family.

Symptoms.—With the exceptions just alluded to, it generally comes on

quite gradually, and, as a rule, the cardiac symptoms first appear, the

protrusion of the eyeballs and the thyroid swelling not till some months

later. Occasionally they may appear in a different order, or one or other of

the three chief symptoms may be absent
;
but the circulatory trouble is the

most constant. In the fully developed disease, the heart beats quickly and

forcibly ;
the impulse is in the natural position, but it is felt over an abnor-

mally large area
;
there is often a systolic murmur in the pulmonary area, and

occasionally one at the apex. The carotids and large arteries pulsate with

great force, and the patient feels the violence both of the cardiac beat and

the arterial throbbings. The pulse reaches 120, 130, or 140 in the minute,

is of medium size, and yields no special sphygmographic tracing. The

patient suffers from shortness of breath on exertion in proportion to the

cardiac disturbance.

The enlargement of the thyroid body is symmetrical, usually moderate in

dimensions, and rarely equal to that of the larger endemic goitres. If the

hand be placed over it a thrill can be felt which is due to the movement of

blood in its dilated vessels, and a systolic murmur can be heard with the

stethoscope.

The prominence of the eyeballs (exophthalmos, proptosis) is the most strik-

ing characteristic of the disease, and gives to the patient an unpleasant

terrified appearance. It affects both eyes, and may reach such a degree that

the sclerotic is seen both above and below the cornea, and the eyelids are

unable to meet. Even when the eyelids can be voluntarily closed, they may
lie apart during sleep ;

and if the exophthalmos is extreme, there may be

irritation and ulceration of the cornea as a result of exposure. In associa-
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tion with the exophthalmos is another symptom, which the discoverer, Von

Graefe, regarded as pathognomonic
—

namely, that when the patient lowers

the eyeball to look down, the upper eyelid is not depressed to a correspond-

ing extent—a want of uniformity in the movements of the eyeball and the

upper lid. This, however, is not present in every case, although it has some-

times been noticed even before the protrusion. On the other hand, when

present it is of importance, as it does not occur in other kinds of exophthal-

mos. The pupil and accommodation are unaffected
;
and the ophthalmoscope

reveals little beyond some fullness and tortuosity of the retinal veins.

The sufferer from these lesions is out of health in many ways besides. She

is languid, unfit for exertion, wanting or capricious in appetite, subject to

nervousness, headache, vertigo, fits of temper or crying, irritable, or hys-

terical
; and not unfrequently has a more or less constant tremor of the

limbs. Her nervousness and the cardiac action are increased by attention

or by any excitement. She is generally thin, and may waste a good deal.

A moderate degree of fever is often present ;
and some patients show various

pigmentary disturbances of the skin, such as moderate bronzing, chloasma,

or leucoderma. The voice is often thin, feeble, or piping, sometimes, per-

haps, from pressure of the goitre on the trachea. The symptoms are liable

to aggravation from time to time.

Pathology.—This is, as yet, very obscure. The goitre is mostly vascular,

but there may be some development of fibrous tissue or of cysts. The pro-

trusion of the eyeballs is probably in part due to venous congestion, and in

part to an overgrowth of fat in the orbit. A third factor is believed by
some to be present, namely, a contraction of certain non-striated muscular

fibres, which have been recognized by Miiller, in the membrane lining the

orbit over the spheno-maxillary fissure. Such a contraction, it is thought,

would force forward the contents of the orbit. The presence of similar

smooth muscular fibres in the upper (and lower) lids is considered by Von

Graefe to explain the symptoms described by him, since they are innervated

by the sympathetic. When it is attempted to explain how these different

lesions can be referred to a common origin, the greatest difficulty arises.

Against the natural suggestion that a lesion of the sympathetic must be the

cause, there is the fact that the cardiac action would be explained by irrita-

tion of the lowest cervical ganglion, the exophthalmos and bronchocele by

paralysis of the sympathetic ;
and views proposed to evade this contradic-

tion seem to have little foundation—e. g., Benedikt's suggestion that the

goitre is caused by irritation of dilator fibres in the sympathetic ;
and Fried-

reich's that paralysis of the sympathetic would dilate the coronary arteries, ,

the increased flow of blood in which would stimulate the cardiac ganglia,

and hence increase its action. Nor does anatomical examination give much

help. In some cases the cervical ganglia have been found quite normal, and

if in others thev have been altered, the change is no more than what has
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been found in other forms of disease apart from goitre or exophthalmos.

The late appearance of goitre in many cases shows that it cannot be the

primary cause of the symptoms by pressure on the sympathetic cord.

It is, on the whole, much more likely that the disease is central, and the

coexistence of other more general disturbances—nervousness, hysteria, etc.

—
supports this view. Dr. Hale White called attention to the persistence of

the thymus, and the changes in Peyer's patches in some cases.

Diagnosis.—Occasionally a simple goitre may actually press upon the

sympathetic in the neck, and produce dilatation of the pupil, paralysis of

accommodation, slight exophthalmos, and depression of the temperature in

the external meatus. It will be seen that these symptoms agree with those

of Graves' disease only in the exophthalmos. The difference would be most

obvious if they occurred on one side only.

Prognosis.—The majority of cases are of some years' duration, begin-

ning insidiously, and only slowly recovering ;
or improving up to a certain

point, and then remaining stationary ;
or dying from exhaustion, fron> mitral

disease, from intercurrent complaints, or suddenly, and then probably from

heart failure. Of twelve cases collected by Dr. Hale White from the Guy's

Hospital records from 1877 to 1884, seven had died by 1886.

Treatment.—A cure can only be expected from prolonged treatment,

and no drug can be said to have been uniformly successful. Digitalis and

belladonna seem to have done most good, and ergot has been recommended.

Iron is of little value. Many cases have benefited under galvanism, the

constant current being applied with the kathode on the cervical spine, and

the anode over the sympathetic in the neck, or over the thyroid ; and a

weak current may be similarly applied to the eyes. The application of ice

to the thvroid is also of value.

DISEASES OF THE BLOOD-VESSELS.
The diseases of arteries are mainly comprised in inflammation and degene-

ration, and the mechanical results of those lesions. Inflammation of the

veins or phlebitis, and thrombosis and embolism will also be considered in

this section.

ARTERITIS.

.Etiology.—The following are recognized causes of arterial inflamma-

tion : (i) Local contact with inflammatory and septic foci, as in arteritis

from suppuration or embolism
; (2) over-strain, which acts especially as a

cause of inflammation of the aorta and large vessels
; (3) syphilis, affecting

the small vessels generally, and also vessels actually in contact with gum-
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matous deposits ; (4) tubercle, which attacks the vessels in the various

organs it invades. In tubercular meningitis the vessels are often first

attacked, and in phthisis the tubercle, by involving the outer wall of the

vessels, leads to their rupture, or to the formation of aneurism.

Anatomical Changes.—Inflammation of the arteries may be acute or

chronic, local or general. One form of acute local arteritis occurs when a

vessel is exposed in a wound, or in contact with a suppurating centre
;
or

when a vessel is the subject of embolism, and the impacted embolus gradu-

ally leads to inflammation of the inner coat
;
or the inner coat of the aorta

may become inflamed from vegetations on its valves, such as are seen in

ulcerative endocarditis. The change in the aortic lining closely resembles

that which takes place in the valve already described. A general acute

aortitis also occurs, in which all the coats of the vessel become thickened

with cellular infiltrations, especially about the vasa vasorum, as well as on

the surface, and in the meshes of the inner coat. In chronic arteritis, which

may begin as an acute disease, the inner surface presents broad, grayish-

white, slightly raised patches, which may be soft, mucoid and gelatinous, or

more or less sclerosed from the presence of fibrous tissue. In later stages

there may be a semi-cartilaginous thickening, affecting the inner coat

mainly. But the same changes involve also the middle coat, destroying the

muscular and elastic elements, and the outer coat, causing fibrous thickening
and condensation of the tissue. The results of arteritis are: (i) Degenera-
tion and atheroma ; (2) constriction and even obliteration of the arterial

channel, which occurs mainly in the small and medium-sized arteries ; (3)

dilatation, either general or irregularly distributed, or purely local. In the

latter case it constitutes aneurism.

Symptoms.—Acute aortitis is probably not revealed by symptoms; but

cases of acute arteritis have been recorded affecting the vessels of the extremi-

ties. In one such case pain and tenderness, limited to the course of the ves-

sels, gradually spread down the limbs to the extremities. In others there have .

been pain, tenderness, loss of pulse in the affected vessels, gangrene of por-

tions of skin in the area corresponding to their distribution, or shedding of

the nails. General arteritis has also been seen in a chronic form, leading

again to pains in the limbs along the course of the arteries, and followed by
obliteration or such narrowing of the channel as to abolish the pulse.

ARTERIAL DEGENERATIONS.
The most important is that known as atheroma, which frequently follows

upon and complicates the arteritis of the inner coat (^endarteritis) above

described. The gray semi-cartilaginous patches become mixed with others

of a yellow color, which arise from a fatty change taking place in the

inflamed tissue. A pasty mass results, which contains fat granules and
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cholesterin crystals. It affects chiefly the deeper layers of the inner coat,

but may approach to the surface, so that the innermost layers finally give

way, and an atheromatous ulcer results. In some cases calcareous granules

are deposited and form plates or spicules, upon which fibrin may be

deposited from the circulating blood. The combination of patches of early

inflammation, atheroma and calcareous deposits, with the irregular dilatation

of the vessel which occurs as the various weakened spots yield to the blood-

pressure, constitutes endarteritis deformans. Simple fatty degeneration of

the cells of the innermost layers of the inner coat, and calcareous deposits in

the same, are seen as a senile change.

Symptoms.—AVhen at all extensive, atheromatous degeneration can be

recognized by its effect upon those arteries which are accessible to examina-

FlG. 21.

D

A. Right Radial Pulse in 'a Case of Aortic Aneurism Compressing the Right Innominate

Artery.
B. Left Radial Pulse in the same Case.

C. Radial Pulse in Compression of the Subclavian Artery.
D. Atheromatous Artery. Pressure, Six Ounces.

tion during life. Firstly, the artery wall becomes rigid ; secondly, yielding

to the pressure of the blood current the walls become stretched, and make
the vessel both larger in its transverse diameter, and at the same time

longer ;
and the increased length is accommodated by the vessel becoming

tortuous instead of nearly straight. At each beat of the heart the artery is

not only expanded, but bent still more out of a straight course. To the

finger the artery feels hard, rigid and rough, while the pulse consists of a

sudden expansion, and a slow almost unbroken collapse. Fig. 21, d, shows

the characters of a sphygmographic tracing.

It can hardly be said that any general condition of illness necessarily accom-
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panics atheromatous arteries. Many persons in advanced life with this form

of degeneration are in the enjoyment of perfect health. But such diseased

vessels frequently coexist with chronic Bright's disease; by their want of

elastic tissue they tend to hypertrophy and dilatation of the heart
; and they

lead to serious results in several ways, by rupture (cerebral hemorrhage), by
thrombosis and obstruction (hemiplegia, gangrene of the limbs), or by local

dilatation (aneurism). Thus while itself often an indication of senility of

tissues, atheroma should forewarn us as to possible accidents.

The lardaceoiis or amyloid change is a form of degeneration affecting

vessels, of which more will be said under Lardaceous Disease of the Liver.

ANEURISM.
This name is applied to dilatation of an artery for a more or less limited

extent of its course. Aneurisms have been divided, according to their

shape, into fusiform and sacculated ; the fusiform being a more or less

uniform dilatation of the whole circumference of the vessel
;
the sacculated

forming a globular projection from one side of the vessel, and connected

with it in advanced cases by a constriction or neck. They have been

divided into true and false, according to the number of the arterial coats

still present in the sac
\
but it appears that the inner coat never persists in

aneurisms over a certain size, and hence this distinction has no apparent

value. Sometimes, especially in the limbs or the abdomen, a sacculated

aneurism ruptures at a prominent point, blood oozes slowly out into the

tissue around and forms a coagulum, bounded by a kind of cyst of inflam-

matory tissue. This has been called a diffused aneurism. Lastly, a dissecting

aneurism is formed when at a part of the artery affected with atheroma the

blood penetrates the inner and middle coats, and forces its way outside

these two, between them and the outer coat.

^Etiology.—Aneurisms arise from any cause that weakens the vessel at

one point. The most common cause is atheroma, especially in the large

vessels, in which the inner and middle coats are weakened, and the whole

wall yields to the pressure of the blood at that point. In smaller vessels—
for instance, those of the brain and lungs

—the vessel may be weakened by
the local causes of arteries already spoken of, viz., impacted embolus, or

the invasion of tubercle. Surgical injuries of the outer coat also lead to

aneurism. Of the more general causes predisposing to aneurism, syphilis

holds an important place; and probably also excessive muscular strain

acting through the circulation.

Results.—These are mostly seen in the sacculated forms. One result is

the coagulation of blood in the sac itself. As this is out of the direct current,

it moves more slowly and has a tendency to coagulate. The sac is thus

frequently lined, or nearly filled with successive layers of pale buff, fibrinous
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deposits ;
and it is by the complete filling of the sac with these fibrinous

layers that aneurisms are mostly obliterated and cured. The greater the

freedom of communication with the main vessel the less the liability to fibrin

formation, and in the case of a fusiform aneurism no deposits take place.

Another result of aneurism is \\.% pressure upon the parts around it. The

sac may attain an enormous size
;
an aneurism, of which there is a model in

the Museum of Guy's Hospital, springing from the aortic arch, measured

eight inches in diameter. As it enlarges, the growth presses with irresistible

force upon adjacent parts, displacing the various organs, compressing and

obstructing the blood-vessels, the trachea, the bronchi, or the oesophagus,

flattening and stretching nerves, and causing thereby pain, numbness, or

paralysis, according to the nerve involved, and the degree of its compres-

sion. When it comes in contact with unyielding bone, an aneurism causes

absorption of the osseous tissue, and excavates or actually perforates it. The

vertebrse are frequently eroded in this way, and it is remarkable that the

intervertebral cartilages are more resistant than the bone, so that when the

aneurism is large enough to cover more than one vertebra the cartilage

projects between the two cavities which have been made in the adjacent

vertebrae. The ribs and sternum, at first slightly raised by the advance of

an aneurism, are subsequently perforated, and allow the pulsation of the

tumor directly under the skin. Analogous results occur in other parts of the

body, but it is chiefly in the thorax that the pressure effects of aneurism are

manifested, because the bony walls allow no room for their important

contents to escape.

A third effect of aneurism is hemorrhage, which is the cause of death in a

large percentage of cases. The great distention of the coats, and the degene-
ration which precedes this, sufficiently explain why hemorrhage occurs. Even

the deposit of layers of fibrin within the sac will not always prevent it
;
the

clot, if at all abundant, does not organize, and the blood may force its way
into fissures and meshes of the coagulum, and so finally reach the surface, and

slowly ooze out. The rapidity and extent of the hemorrhage further depend

upon the support the aneurism has from without. Ruptures into hollow viscera

are rapidly fatal
; ruptures into connective tissue or inter-muscular spaces are

often much slower, and in the limbs may allow time for successful treatment.

Symptoms.—They may be divided into those common to all aneurisms,

and those determined by the locality ;
and here will be considered only the

special symptoms of thoracic aneurism, those characteristic of abdominal

aneurism being discussed elsewhere {see Abdominal Tumors).
The symptoms common to aneurism in any part of the body are : (i)

Tumor
; (2) Pulsation

; (3) Murmur ; (4) Pain
; and other effects of pressure.

Tumor, or some kind of swelling, is a necessary part of an aneurism, but

it may, of course, be entirely unrecognizable during life in such parts as the

cranium, the thorax, the deeper parts of the abdomen, or the gluteal region.
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Pulsation is the characteristic symptom, showing the connection of the

tumor with an artery.
'

It is synchronous with the pulse, mostly rather slow

and heaving, expansile
—that is, enlarging the tumor in all directions at once,

and not merely in a direction perpendicular to the course of the artery

apparently affected, which would be the kind of pulsation communicated

by an artery to an independent tumor over it. Pulsation is affected by the

amount of coagulum lining the sac, and is in some cases absent.

Murmur.—On listening with the stethoscope over an aneurism in the

abdomen or limbs a murmur is mostly audible, synchronous with the beat of

the pulse, varying in quality, soft, harsh, or loud. It is due to the passage

of the blood from the normal artery into the wide cavity of the sac. In

some cases a diastolic murmur is present ;
and with a feeble current of blood,

or with much coagulum in the sac, and perhaps under other circumstances,

the murmur may be absent.

Pain is frequently present, and results from the stretching of, or pressure

on, parts in the neighborhood. It occurs at the seat of the aneurism, and

often radiates in different directions from it—to the shoulder and down the

arm, for instance, in thoracic aneurism, and along the course of the inter-

costal nerves when the spine is eroded.

The other effects of pressure will vary with the seat of the aneurism.

Aneurism of the Thoracic Aorta.

Aneurism may occur at any part of the thoracic aorta, from the sigmoid
valves to the diaphragm ;

but the first part is by far the most frequently

involved, and here especially all varieties occur, from irregular dilatations

of the whole calibre to true sacculated aneurisms.

The results of the former, dilated aorta, are not seen so much in the pres-

sure-effects. If the part adjacent to the valves is affected, the orifice may
be dilated, the valves are thus rendered incompetent to close it, and regurgi-

tation will take place, followed by hypertrophy and dilatation. The symp-
toms are chiefly those of aortic regurgitation. In other cases of dilated aorta

there is a systolic murmur, and the patient suffers from attacks of severe

cardiac pain, with many of the characteristics of angina pectoris, on any-

thing beyond the most moderate exertion. Such patients occasionally die

suddenly.

A sacculated aneurism causes symptoms according to its position and the

direction of its growth. In the first part of the arch it may grow forward

and present itself as a pulsating tumor in the second or third right intercostal

space, less commonly in the second or third left space. The tumor is slightly

tender, often the seat of pain, aggravated by exertion
;
and commonly over

it is heard a soft systolic murmur. Growing toward the right, a tumor in

this region presses upon the superior vena cava, causes oedema of the upper

extremities, or it grows into the upper part of the right chest, compressing
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the upper lobe of the right lung, or the bronchus leading to it, and pro-

ducing dullness and deficient breath-sound over the corresponding area.

Toward the left an aneurism may press upon the pulmonary artery, cause

dilatation of the right heart, and ultimately open into the pulmonary artery.

Rupture into the pericardium is a not infrequent termination of aneurisms

in this situation.

In the second part of the arch, an aneurism especially affects the convex

border at the site of the origin of the great vessels, and frequently grows

upward to the base of the neck, where it forms a pulsating tumor, and is

with difficulty distinguished from aneurism of the carotid or innominate

arteries. The pressure-effects, if present, are mainly directed toward the

trachea, producing stridulous breathing, and dyspnoea ;
while the tumor

itself is indicated by dullness over the upper end of the sternum, and by
murmur. Aneurisms arising from the concave part of the arch come into

relation with the left bronchus, which passes under it, and the left recurrent

laryngeal nerve, which winds round it. Pressure on the bronchus obstructs

the entrance of air into the left lung, and is indicated by deficient respiratory

murmur over the left chest, while the percussion resonance is retained. Pres-

sure on the nerve paralyzes the left vocal cord, and results in clanging cough,
and a median position of the left cord with very little mobility, as seen by
the laryngoscope.

Aneurisms of the aorta below the arch cause, according to their position,

dysphagia from pressure on the oesophagus, severe pain from erosion of the

spine, and pressure upon the intercostal nerves ;
in more advanced cases,

paraplegia from implication of the spinal cord. A murmur is often heard

over the spine, behind, under these circumstances. Compression of the

bronchus is at first indicated by diminution of the respiratory murmur.

Later on it causes collapse of the lung, and dilatation of the bronchial tubes,

with partial retention of secretion, giving dullness, bronchial or cavernous

breathing, and moist rales as physical signs {see pp. 371, 381). Compression
of the lung itself may occur, with localized dullness, and loss of respiratory

murmur
;
and in some cases gangrene.

Some other symptoms may be mentioned that are common to two or three

of the situations discussed. Inequality of the pupils occurs from interference

with the sympathetic. Mostly the pupil on the affected side is contracted

from paralysis of sympathetic fibres
;
but it may be the larger ; and in some

cases the pupil of the affected side is at one time larger, at another smaller.

Inequality of the radial pulses is another important indication of thoracic

aneurism. If the innominate artery or either subclavian is compressed or

narrowed by an aneurism, the pulse on the corresponding side is smaller, less

sharp in its rise, and shows in the sphygmographic tracing a sloping upstroke,

or even complete absence of the percussion wave (Fig. 21, a, b, c). The

same is said to occur if between any one of the above vessels and the heart
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there exists an aneurism of such a size as to break the force of the current of

blood going into the vessel, although the vessel itself is not at all narrowed.

Loss of flesh, cough, and dyspncea on exertion or in paroxysms, are the

common accompaniments of thoracic aneurism of any size
; and death takes

place by exhaustion from pain and malnutrition ; by interference with

necessary functions from pressure upon such parts as the oesophagus, trachea,

or bronchus ; by inflammatory and septic processes from pressure on the

lung; and, lastly, by rupture of the sac and hemorrhage.

Diagnosis.—The diagnosis must be made from a careful consideration

of the above facts, remembering that the symptoms vary with the seat of

aneurism. Some of the combinations which may give rise to suspicion of

aneurism may be enumerated: (a) Pain of angina-like character, with systolic

murmur over the base of the aorta
; (<5) systolic murmur occurring at a part

of the chest not corresponding to the seat of any valvular orifice
; (c) pul:a-

ting tumor in or near the praecordial region ;
the points at which a normal

or enlarged heart may beat must be remembered, and especially it must not

be forgotten that pulsation of the top of the right ventricle in the second

left interspace is quite common
; (d) obstruction of one or other radial

pulse ; (e) obstruction of veins
; (/) obstruction of trachea, bronchus, or

oesophagus ; (g) paralysis of one vocal cord, especially the left.

Aneurisms near the base of the aorta are more likely to be confounded

with valvular disease ; those in the deeper parts of the chest with new growth

(see Mediastinal New Growths).

Prognosis.—This is very unfavorable in the case of thoracic aneurisms.

Complete consolidation with cure is rare
; relief of symptoms and postpone-

ment of the fatal result for some years may often be effected.

Treatment.—The objects of treatment are to lessen enlargement, to

prevent rupture, and to favor coagulation of blood in the sac. Everything
which will quiet the circulation, and diminish the force of the heart's con-

traction, will act favorably in these directions. The surgical methods

employed in aneurisms of the limbs are rarely applicable in the case of

thoracic aneurisms. Ligature of the vessel on the cardiac side of the sac is

out of the question, and distal ligature or compression can only be applied

to branches such as the carotid and subclavian. Insertion of horse-hair,

wire, or needles, and the injection of astringent fluids into the sac have had

too little success in aneurisms of the limbs, where the operation is more

under control, to be recommended for aortic aneurisms. Galvano-puncture

has, perhaps, been more successful. The process consists in the introduction

of two needles, connected with the poles of a battery, into the sac of the

aneurism ;
as a result of the passage of the current fibrin is deposited on the

poles, but the danger of portions being detached, and causing embolism in

remote parts is present here, as it is in the methods just mentioned. The

treatment of aneurism in the chest generally resolves itself into: (i) rest;
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(2) restricted diet; (3) the use of anodynes and sedatives; (4) iodide of

potassium. Rest must be absolute, the patient being in the recumbent position,

and not allowed to sit or stand up for any reason whatever. The diet which

was recommended by Mr. Tufnell, who strongly advocated this plan of treat-

ment, consisted per diem of ten ounces of solid, including three of meat,

and eight ounces of fluid, divided into three meals. Opium or morphia is

generally given in some form to ease pain, to produce sleep, or calm rest-

lessness, but other sedatives may also be of use, such as bromide of potassium,

chloral, paraldehyd or sulphonal. Iodide of potassium appears to have a

special influence upon the coagulation of blood in aneurisms, as great

improvement in diminution of pulsation and of pain has followed its use,

even though unassisted by restriction of diet. It should be given in large

doses, such as 60, 90, or 100 grains in the course of the day. Locally, pain

may have to be relieved by belladonna applications, or by cold ; and in cases

where the vocal cords are implicated by pressure on the recurrent laryngeal

nerve, tracheotomy may be required to prevent fatal asphyxia. It must not

be forgotten that aneurisms also cause dyspncea by tracheal compression, for

which tracheotomy would afford no relief.

PHLEBITIS.

Inflammation of the veins, or phlebitis, results in thickening, and infil-

tration of the walls with leucocytes, which may be in such numbers as to

constitute a real suppuration of the coats. The terms endophlebitis and

periphlebitis have been used to indicate inflammation of the interna and the

adventitia respectively. Periphlebitis arises from contact with inflammatory

foci outside the vein, or from injury. Endophlebitis is most often set up as

a result of thrombosis, or coagulation of blood in the vein itself. This

occurs from a variety of causes {^see Thrombosis). The clot may then adhere

to the vein-wall, becoming at the same time organized, and the vein may be

completely obliterated. On the other hand, the clot may become channeled,

and allow the continuation of the circulation, or in other cases it softens

down into a puriform fluid. Periphlebitis extending inward itself leads to

thrombosis ; on the other hand, abscesses may form in the tissue around the

vein.

Symptoms.—Phlebitis is accompanied by pain and tenderness in the

course of the affected vessel; with some reddening of the surface in the case

of superficial veins. The vein can be felt as a prominent hard cord, and a

varying amount of febrile reaction accompanies the local disease. The

formation of abscesses will, of course, be indicated by hardening of the

surrounding tissue, redness, and oedema of the skin, and subsequently fluc-

tuation. The secondary effects which result from breaking down and trans-

portation of the particles of thrombosis, are described below.
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The Treatment of phlebitis consists in complete rest of the part affected,

the application of warm fomentations to ease pain, and the administration

of opiates, if necessary, for the same purpose. If abscesses are forming,

poultices should be applied, and pus may have to be evacuated by incision.

THROMBOSIS AND EMBOLISM.

Thrombosis is the name applied to the coagulation of blood within living

vessels, whether arteries or veins, the clot itself being called a thronibus.

Embolis7n means the transference of a portion of clot from one part of the

circulation to another, and its impaction when it arrives at a vessel too

narrow for its further progress. This can only take place in the arteries,

since the flow of blood in the veins is from those of a smaller to those of a

larger calibre. The transferred particle is called an embolus ; and this may
be not only a detached portion of thrombus, but other bodies, such as par-

ticles of new growth and minute hydatid cysts.

Thrombosis occurs from slowness of the current of the blood, or from

irregularities on the inner surface of the blood-vessels or cavities of the heart,

or from these two conditions combined. Blood thus coagulates in the heart,

upon its inflamed valves, as has been already described. It coagulates in the

arteries, chiefly in smaller vessels, the calibre of which has been made uneven

by atheroma, and in aneurismal dilatations
; and, lastly, it coagulates in

veins, in which the current is normally much slower than elsewhere, and may
fall, from local and general causes, to an extreme point. The first effect of

the coagulation of blood in a vessel is naturally to cause an obstruction,

which will have different effects according as it is an artery or a vein. The

coagulation once formed receives further deposits of fibrin from the blood

circulating above and below, and so the thrombus may extend into larger

and larger vessels. When first formed it is soft and fills the veins ; but after

a time it may shrink, and thus allow the reestablishment of the circulation.

But the termination is not always so favorable. The thrombus commonly
sets up some endarteritis or endophlebitis, adhesion to the walls of the ves-

sels takes place, and ultimately the clot becomes organized, with permanent
obliteration of its channel. In other cases, probably in consequence of

micrococci, the coagulum breaks down into a puriform fluid, which consists

of pus-corpuscles and fine granular particles, as well as the micrococci. An

important result of thrombosis in the heart and in the veins is the detach-

ment of fragments from the coagulum and their transference to other parts

of the circulation. They then become emboli, as above stated. The results

differ according to the position and character of the original thrombus.

Portions detached from venous thrombi are carried by the current of blood

into the right auricle, thence into the right ventricle, and into the pulmonary

artery, which they may block according to their size, either quite at its com-
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mencement, or in the substance of the lung. Thrombi in the right side of

the heart will similarly cause embolism of the pulmonary artery ;
but thrombi

on the aortic or mitral valves will cause embolism of the systemic arteries in

the brain, spleen, kidneys, limbs, or elsewhere.

The results of embolism are somewhat peculiar. When a small particle

of clot is impacted in a vessel of the kidney or spleen, the first effect seems

to be that the area of tissue, more or less wedge-shaped or conical, supplied

by the vessel, becomes tinged with blood, which is actually extravasated into

the tissue, forming a conical plug with its apex at the point of obstruction,

and its base at the surface of the organ. This mass (known as an infarct, or

hemorrhagic infarct) gradually becomes decolorized, and in a later stage has

a whitish-yellow tint, with a zone of red around it. Ultimately it becomes

uniformly pale yellow, and shrinks in size, so as to form a depression on the

surface, and may remain thus for long periods. But if the embolus comes

from a suppurating thrombus, or is the product of malignant endocarditis,

then it sets up similar suppurative or septic processes in the part to which it

is carried, probably as a result of the micrococci carried with it. The in-

farcts then tend to become purulent in the centre, and to form actual

abscesses, such as occur in the lungs in pyjemia ;
or cavities with puriform

contents, like those seen in the brain and kidney occasionally in malignant

endocarditis.

The following are some of the commoner forms of thrombosis and embo-

lism :
—

Femoral Thrombosis.—This arises in the last stage of phthisis, cancer, and

other exhaustive diseases, in convalescence from typhoid fever
; and after

confinement (phlegmasia alba dolens). The leg becomes swollen, and the

vein can be felt to be obstructed ;
there is generally also some tenderness

from coexisting phlebitis. The detachment of a portion of clot, followed

by its impaction in a large branch of the pulmonary artery with sudden

death, is an occasional accident.

Jugular thrombosis, and thrombosis of the lateral sinus, result from disease

of the internal ear, or mastoid cells. From contact with the external ear,

septic organisms are frequently present, severe phlebitis is set up, and the

clot becomes septic. Particles are then conveyed through the right side of

the heart to the lungs, in which pyaemic abscesses form, with a fatal result.

Thrombosis of \hs: pelvic veins arises from disease of the pelvic viscera in

women, or from gonorrhoea in both sexes.

Large clots sometimes form in the heart, just anterior to death, when the

circulation is failing, and in recesses of the walls in cases of dilatation.

They may hasten death by hampering the action of the organ, or they may
supply emboli to the pulmonary or systemic circulation, according to the side

affected.
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Thrombosis and embolism of the cerebral arteries are described under

Diseases of the Brain (p. 253).

Embolism of a large artery in a lifnb is not a very common event. It

causes sudden acute pain, followed at once by numbness, coldness, and loss

of power in the limb ; and later in many cases by gangrene. In the spleen

and kidneys the occurrence of embolism is not so commonly recognized.

Sometimes there is sharp pain in the left side from embolism of the spleen.

Embolism of the kidney frequently causes albuminuria, with perhaps blood

in the urine ;
and in malignant endocarditis there is often double nephritis,

probably from minute emboli.

In xht pulmonary cixcvXdXion, embolism of the largest trunks may occur,

commonly as a sequel to femoral thrombosis, when death is often quite

sudden. At other times, the event is signalized by sudden collapse, sense

of suffocation, and urgent dyspnoea; of which, though generally fatal, cases

of recovery have been recorded. Pulmonary infarcts are mostly the result

of embolism of the smaller vessels. They are the wedge-shaped or conical

hemorrhagic masses which are seen in the lungs in chronic heart disease, and

arise by embolism from coagula in the right cavities of the heart. Their

occurrence often gives rise to haemoptysis, and if of large size there may
be dullness, and deficient respiratory murmur at the surface of the chest

corresponding to them. Lastly, there are the pysemic infarcts already

described.

FUNCTIONAL DISORDERS OF THE VASCULAR SYSTEM.

Excessive Pulsation of the Abdominal Aorta.

A few words may be said about this complaint, because it is so often mis-

taken for abdominal aneurism. It is more frequent in women than in men,
and occurs between the ages of twenty and forty-five. The patients are

generally nervous, hysterical or hypochondriacally inclined
; and it is often

associated with some dyspeptic symptoms. There is constant complaint of

pain, distress, and throbbing over the abdominal aorta, which can be felt

and seen beating with unusual force. If it be carefully examined, it will be

found that its outline is cylindrical, like that of the normal vessel, and that

there is no fusiform or saccular enlargement. Firm pressure with the stetho-

scope may elicit a slight murmur, but usually there is no more than the dull

sound of impact of the vessel against the instrument. The rest of the circu-

latory system is normal. The trouble may continue for months or years,

without any material alteration.

Treatment.—Gastric disorders should be met by appropriate methods,

and the bowels should be kept open. Exercise, fresh air, the avoidance of

sedentary occupations, or of the chance of brooding over the complaint,
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should be enjoined ; and, medicinally, bromide of potassium in full doses

should be tried.

Raynaud's Disease,

{Sy!iii?ietncal Gangrene.)

This disorder, first described by Dr. M. Raynaud, in 1862, as local

asphyxia and symmetrical gangrene of the extremities, is due to a spasmodic

contraction of the arterioles, whereby the circulation in the affected parts is

retarded, so as to cause a temporary
" deadness

"
or lividity of the part, or

is obstructed to such an extent or for such a long period as to be followed

by actual gangrene.

Etiology.—It is much more frequent in women than in men, and is

first noticed commonly betw^een the ages of fifteen and thirty, or even in

childhood. Many patients are delicate, or anaemic, nervous or hysterical,

but some seem to have been in good health until the occurrence of the

disease. Ague and h^^moglobinuria have been associated with it in some

instances. The exciting cause sometimes is lowering of the temperature or

emotional disturbance.

Symptoms.—Raynaud describes these as occurring in three degrees of

severity. The simplest and least severe is one of local syncope, in which

spontaneously, or from cold or mental emotion, one or more fingers turn

white, cold, numb, and insensible to touch. The condition lasts from a few

minutes to several hours, and recovery is accompanied by a good deal of

pain.

In the second degree, local asphyxia, the fingers are more or less cyanosed ;

they are bluish white, violet, slate-colored, or even black. Pressure upon
them produces a white spot, which only slowly regains the former livid color.

The adjacent part of the extremity is often slightly swollen, and there is a

livid marbling of the limb for some distance above it. There are, with this,

ahvays much pain, and complete anaesthesia. Recovery is accompanied by

tingling and pricking ; and the livid tint gradually passes through scarlet to

the natural pink color.

The third degree is the condition known as sytnmetrical gangrene. Some-
times this begins with pallor of the fingers, which then become lilac, and

afterwards violet, wdth acute pain, tingling, and sensation of burning heat,

though the fingers ultimately become quite cold to the touch. In other cases

the fingers are first livid red, with itching and tingling, and finally are the seat

of severe pains. Then in either case there is livid motthng of the adjacent

limb, and the fingers become black, and insensible to touch ; vesicles or

bullae containing sero-purulent fluid form on them, and burst, leaving small

ulcers, which shortly heal, while the lividity gradually subsides. With a

repetition of this process, numerous small cicatrices may form on the affected

part, and the fingers acquire a shriveled, pinched, parchment-like aspect.
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The skin may desquamate, and the nails may fall off. In other cases,

without the formation of bullae or phlyctenulfe, the fingers and toes become

black, shriveled, and gangrenous ;
and then a superficial layer of skin, or

even some of the deeper tissues, separates as a slough in the course of a few

weeks. The most marked symptom accompanying these severe cases is

intense, pain, of paroxysmal character, radiating to other limbs
;
the pulse

may be thin or compressible, but is always perceptible, and the general

health of the patient may be remarkably little affected. The toes are

attacked as well as the fingers, and sometimes before them
; and the nose

and ears may be livid, but do not often slough.

The attacks occur at intervals of weeks or months, and in some cases,

after repeated slight attacks, the fingers remain in a permanently benumbed

or shriveled condition.

Diagnosis.—Senile gangrene is distinguished by the age of the patient,

by the gangrene affecting a single limb, and generally a lower limb, by its

progressive cause, and by the diseased condition of the artery of the limb.

Chilblains present a certain resemblance to local asphyxia, and perhaps

may have an allied pathology ; they occur from definite exposure to cold.

Prognosis.—iNIany cases recover. Death is rare as a direct result of the

gangrene.
Treatment.—Raynaud obtained good results, at least in cases of lesser

degree, by the application of a continuous galvanic current, with the anode

at the back of the neck, and the kathode over the sacrum and lower lumbar

region. Dr. Barlow recommends that the affected limb should be immersed

in a basin of salt and water, and that one pole of the battery should be applied

to the top of the limb, and the other placed in the water. A current should

be used as strong as the patient can bear. Shampooing the limb and

diffusible stimulants internally may also be employed. Cold and excite-

ment, which may bring on attacks, should be avoided.

MEDIASTINAL NEW GROWTHS.

Pathology.—New growths in the mediastinum may be here considered,

as they involve both the respiratory and circulatory organs. They are

believed to arise commonly from the bronchial or posterior mediastinal

lymph-glands, but it may be from the thymus, and possibly from the fatty

tissues, the subserous tissues, or the periosteum. The most frequent form

of new growth is a lymphonta, or lympho-sarcoma; spindle-cell sarcoma,

carcinoma, gummata, and rarely dermoid cysts also occur. Inflammatory
infiltration and abscess may also produce many of the effects of definite

tumors. In the mediastinum these tumors are adjacent to the great vessels,

the trachea, the roots of the lungs and the oesophagus. They may extend

above the clavicle into the neck.
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Symptoms.—These are, for the most part, due to the pressure of the

new growth upon the important structures in the chest. This results in (i)

pain; (2) obstruction of veins, arteries, air-tubes, or oesophagus; (3) com-

pression of one or both recurrent laryngeal nerves
; (4) displacement of

organs ;
and (5) bulging of the chest walls.

The J>am is variable, it may be felt behind the sternum, or in the back.

Obstruction of the veins is one of the most important indications of

mediastinal tumor, since veins have little power of resisting the growth of

tumors, which readily press their walls together, and even grow through

them and project into the interior. As a result of obstruction of the inferior

vena cava, the veins of the head, neck, face, arms, and upper part of the

chest are dilated, and if it occurs rapidly these parts become immensely
swollen from oedema, contrasting curiously with the lower part of the body.
The blood, however, finds its way to the heart, by anastomoses under the

skin between branches of the intercostal and the abdominal veins
; and these

become visible as large blue tortuous vessels on the chest or abdomeir. In

cases of obstruction of the inferior vena cava a similar communication takes

place, but there is a difference, in that the flow of blood on the surface is

entirely downward in obstruction of the superior vena cava, and upward
in obstruction of the inferior cava. This last, however, rarely results from

mediastinal tumor, although it is possible for a malignant growth to reach

the inferior cava, just above the diaphragm.
Arteries often maintain their course through a tumor unmolested. They

are sometimes compressed, with the effect of weakening or obliterating the

peripheral pulse. The results of compression of the trachea, bronchi, and

oesophagus, and the paralyses of the vocal cords, which follow pressure on

the recurrent laryngeal nerves, are described elsewhere.

The displacement of organs and bulging of the chest will depend on the

size and position of the tumor. The latter may be quite absent, or, on the

other hand, some distention of one side may result from fluid in the pleura,

itself caused by the tumor pressing on the root of the lung. Cough, expec-

toration of mucus, or hsemoptysis, and dyspnoea, are additional symptoms
in many cases.

Physical Signs.—The most important is the decided dullness which a

tumor produces if it reaches the surface of the chest, or if it compresses the

lung between itself and the chest wall, but a considerable tumor may exist

in front of the spine without appreciably altering the signs of percussion.

The auscultatory sounds will depend on the presence or absence of fluid in

the pleura, and on the relation of the tumor to the root of the lung {see

Compression of the Bronchus).

Diagnosis.—An aortic aneurism is most readily confounded with medi-

astinal new growth. An aneurism is itself, of course, a mediastinal tumor,

occupying the middle mediastinum when it grows from the arch, the pos-
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terior mediastinum when it arises from the thoracic aorta. A diagnosis is,

nevertheless, very desirable, since the prognosis as to duration of life and

temporary relief of symptoms is much more favorable in the case of aneurism.

Many of the symptoms are necessarily the same : they both press upon and

displace important structures, such as the oesophagus, the trachea or bronchi,

and the large nerve trunks. One of the most important distinctions is the

fact that aneurisms implicate arteries, and thus lead to suppression of pulse

on one or other side
;
while new growths commonly spare the arteries, but

compress and project into the veins, producing venous distention and oedema.

The presence of a murmur, and the duration of the symptoms for more than

twelve or fifteen months, are in favor of aneurism. Enlargement of the

cervical glands, or the existence of tumor in other parts of the body, speaks

for new growth. The stridor produced by compression of a bronchus should

not be mistaken for the rhonchus of bronchitis.
,
The former is constant in

time and position ;
the latter is variable, and changes from place to place

within a few hours, or disappears at intervals.

The Prognosis is bad, and the duration rarely more than a few months.

Treatment.—This is mainly palliative, and very little can be done

beyond relieving pain by opium or morphia. Symptoms threatening life,

such as laryngeal asphyxia, must be met as they arise.

I



DISEASES OF THE ORGANS OF DIGESTION.

DISEASES OF THE MOUTH, TONSILS AND PHARYNX.

STOMATITIS.

.Etiology.
—

Firstly, inflammation of the mouth may be set up by chemical

or mechanical irritation, such as contact with strong acids or alkalies, or the

presence of broken or carious teeth
; secondly, inflammation may spread from

neighboring parts, such as the nose or naso-pharnyx, so as to involve the

mouth; and thirdly, special forms of stomatitis occur in some constitutional

diseases, such as measles, variola, syphilis, and scurvy. Mercurial poisoning

also leads to severe stomatitis.

Symptoms.—These are swelling and increased redness of the mucous

membranes of the gums, lips, and cheeks, swelling of the tongue, salivation

and increased secretion of buccal mucus, which adheres as a coating to the

surface, and swelling of the neighboring lymphatic glands. In later stages

abrasion and superficial ulceration take place.

Besides the special forms due to the infectious diseases, and scurvy, there

are three varieties known as aphthous stomatitis, ulcerative stomatitis, and

thrush, or parasitic stomatitis.

Aphthous Stomatitis

Occurs in children, especially about the time of the first dentition, and less

frequently in adults
;

it consists in the formation of circular gray patches, or

aphthae, on the gums, tongue, and the inside of the lips and cheeks. They
are from three to five mm. in diameter, slightly raised from the surface, and,

though looking like vesicles, are caused by a fibrinous exudation beneath

the epithelium. After a time the epithelium is shed, and small ash-gray

ulcers with narrow red margins are left. Children thus affected are restless

and feverish; there is slight salivation; and sucking or mastication is painful.

The ulcers commonly heal in a few days, but may recur frequently in some

patients. In adults the aphthae are rarely so numerous as in children.

Treatment.—Chlorate of potassium should be given internally (2 or 3

grain doses for a child), combined with the local use of borax in solution

(15 grains to the ounce of water or the glycerine of borax). The applica-

tion of nitrate of silver in adults at once relieves pain, and often quickly

cures.
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Ulcerative Stomatitis.

This occurs mostly between the second dentition and puberty, but also at

other periods of life. It has occurred in an epidemic form among soldiers in

camp and prisoners in jail ;
and sometimes in children it appears to be en-

demic. It attacks especially those who are in ill-health, or badly nourished.

It beghis at the free margins of the gums, which become red, swollen, de-

tached from the teeth, and may bleed on slight pressure, or in the movements

of mastication. Ulceration then takes place, the ulcers being often deep,

ragged, covered with a gray or yellowish purulent coating, and surrounded

by a thin red margin. The process spreads irregularly over the gums, and

involves the lips and cheeks as well. Sometimes the ulceration extends down

to the periosteum, and superficial necrosis of the jaw results. The teeth are

loosened, there is free salivation, and the cervical lymphatic glands are en-

larged and tender. The tongue and palate are inflamed at the same time,

but are not generally ulcerated. The constitutional symptoms are often

rather severe, and pyrexia is present. Mastication and swallowing are, of

course, painful and difficult.

The Prognosis is favorable, recovery commonly taking place in one or

two weeks.

Treatment.—The best results are obtained from the internal use of

chlorate of potassium, which should be given in doses of from 5 to 15 grains,

three times a day, according to the age of the patient ;
and the mouth may

be frequently washed with solutions of the same salt, 10 or 15 grains to the

ounce. The patient should be supported by good fluid nourishment at the

same time.

Parasitic Stomatitis.

( Thrttsh.)

Thrush is seen in weak and badly-nourished infants, especially in those

who are being fed by hand, or are suffering from diarrhoea
;
and also in

adults, in the last stages of exhausting diseases, such as phthisis, cancer, and

enteric fever. It consists in the formation of milk-white patches upon the

mucous membrane of the lips, cheeks, gums, palate, and tongue. They are

irregular in shape, scattered or confluent, slightly raised above the surface,

and surrounded by a thin red line. If the patch is stripped off, the mucous

membrane beneath is bright red, or even bleeds slightly, and the patch may
form again in a short time. Under the microscope it is found to consist of

epithelial scales, fat globules, and a quantity of the spores and mycelium of

a fungus, which has been described as o'idium albicans, but more recently as

the saccharomyces albicans, allied to, or identical with, the 7nycoderma vini,

the fungus which is present when wines undergo the acetous fermentation

and become sour. The fungus develops first in the middle layers of the

epithelium, and spreads thence in both directions to the more superficial and
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the deeper layers. It is probable that the growth of the fungus is the cause

of the stomatitis which accompanies it
;
but it is stated by Vogel that the

deposit is favored by the secretions of the mouth, which are acid before any
white patches appear. Children who have thrush and diarrhoea frequently

have excoriations about the anus, which lead to the popular notion that the

thrush has "gone through" the child; but though in severe cases thrush

may extend to the pharynx and oesophagus, it does not occur on parts

covered with cylindrical epithelium. The anal rash is either erythema inter-

trigo or congenital syphilis. A certain amount of local discomfort, with

pain on swallowing or sucking, results from thrush, but symptoms beyond
these are chiefly due to the condition of health preceding it.

Treatment.—We should aim at improving the general condition of the

patient. In infants the food must be rendered suitable, and the diarrhoea

checked. After every meal the mouth should be carefully wiped out with a

fresh piece of soft linen
;
and the patches should be touched with a solution

of borax, or a little glycerine of borax should be left in the mouth. '

PAROTITIS.

Primaryparotitis, or mumps, has been already described among the specific

diseases (p. 79).

Secondary parotitis is an acute form of inflammation which arises in the

course of severe illnesses, such as pyaemia, fevers, dysentery, phthisis, and

carcinoma. It has been commonly regarded as metastatic, and may be so

in the case of pyaemia ;
but in other instances it is regarded by Striimpell as

arising from irritants, which proceed from the decomposition of matters

retained in the mouth, and obtain access to the gland through Stenson's

duct. Suppuration is much more common in this form : several small

abscesses are formed, and afterward run together. They may discharge

externally, behind the ramus of the jaw, or burst into the external auditory

meatus, or burrow deeply down the neck, or behind the pharynx. Occa-

sionally sloughing takes place.

The Treatment is that of acute local inflammations
;
fomentations will

relieve pain, and when pus is recognized, an incision must be made; but

recovery depends much upon the primary illness.

Angina Ludovici is the name given to a severe phlegmonous inflammation

of the floor of the mouth, and upper part and front of the neck. It appears
to commence in the sub-maxillary gland. Its treatment is mainly surgical.



522 DISEASES OF THE MOUTH, TONSILS AND PHARYNX,

CATARRHAL SORE THROAT.

iEtiology.—The causes are cold, exposure to impure air, whether in

badly-ventilated rooms, in hospital wards, or from open drains. The term
"
Hospital sore throat" expresses the frequency with which nurses and stu-

dents are liable to these affections.

Symptoms.—In its mildest form there is only some discomfort on swal-

lowing, and nothing may be visible in the throat. In other cases, the soft

palate, uvula, pharynx, and tonsils are redder than natural, the uvula is elon-

gated, the soft palate flaccid, and the pharyngeal veins are dilated. In more

severe cases {jilcerated sore throat) the superficial abrasions occur on the

tonsils, palate, and pharynx, the tongue is furred, and there is marked con-

stitutional disturbance. Sometimes there is excess of saliva and buccal

mucus
;

at others there is unusual dryness of the mouth. Talking, as well

as swallowing, may be painful.

• Treatment.—For this we may use iron, quinine, or other tonics inter-

nally, and apply glycerine of tannic acid locally, or give rhatany lozenges.

Where it is due to a hospital atmosphere, or other impure air, removal to the

country for a few days may be desirable, and in other cases the improve-
ment of the air-supply must not be neglected.

TONSILLITIS.

Inflammation of the tonsils occurs in diphtheria, scarlatina, and syphilis,

as already described. In addition, we recognize a suppurative tonsillitis and

follicular tonsillitis. {See also Catarrhal Sore Throat and Chronic Pharyn-

gitis.)

Suppurative Tonsillitis.

( Quinsy^

.Etiology.—This disease also arises from cold, and is most common
between the ages of fifteen and twenty-five. Some persons are very liable

to it, and have it repeatedly.

Symptoms.—It may affect one or both tonsils. The tonsil becomes red

and swollen to twice its natural size, projecting to the middle line and push-

ing the uvula aside
;

if both are affected, they may meet in the middle line,

driving the uvula forward
;
the swelling and redness extend to the base of

the soft palate. The surface is generally smooth, shining, and deep red or

purple in color. Externally, there is obvious swelling behind the angle of

the jaw. The illness often commences with a rigor and sickness
;
and the

constitutional disturbance is considerable. The tongue is thickly furred,

appetite is lost, and the temperature rises to 103° or 104°. Swallowing and

talking are excessively painful, and saliva and mucous secretion collect in

the mouth, and require to be constantly expectorated. After two to four
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days suppuration occurs; the tumor, which was at first hard, is now softer,

and yields to the finger, or the presence of pus may be detected by placing

one finger on the tonsil, another outside behind the angle of the jaw. If

the case be left, the abscess bursts into the throat, the temperature falls ; and

recovery quickly takes place in from four to seven days, though convales-

cence may be protracted for some time longer. Rarely the abscess has

burrowed into the neck or chest, or eroded the carotid artery ;
and Dr.

Fagge records a case of suffocation from entrance of the pus into the larynx.

Diagnosis. —Quinsy may resemble follicula}' tonsillitis : it is more often

unilateral, the fever is more severe, the redness extends to adjacent parts,

secretion does not accumulate in the follicles, and pus may be eventually

detected. Sometimes the two occur together.

Treatment.—In the early stages, ice often relieves the pain ;
it should

be sucked as well as applied to the throat externally. If suppuration has

commenced, hot fomentations and poultices probably hasten it. When pus
is detected, an incision should be made into the tonsil with a bistoury,

covered up to the last half inch with plaster, so as to protect the other parts

of the mouth. The patient is generally confined to bed, and can take

nothing but fluid food. This should consist of milk, beef-tea, and strong

broths; and stimulants are usually required. Internally, quinine and iron

should be given in full doses. Aconite, in doses of 3 to 5 minims of the

tincture, and guaiacum in lozenges of 3 grains each every two hours, have

been recommended in the early stages as likely to bring about subsidence of

the inflammation without suppuration.

Follicular Tonsillitis.

^Etiology.—This form of tonsillitis also recurs frequently in the same

people, and arises from cold and from impure air.

Symptoms.—The tonsil is red and swollen, and presents several yellow

prominent spots, which are follicles distended with secretion
;
and the sur-

face is covered with more or less mucus. The swelling can be felt externally

behind the angle of the jaw. In severer forms the secretion of the follicles

is more abundant, and they are distended with large bright white plugs,

which may present a close resemblance to the white material of diphtheria.

Both tonsils are frequently affected. There is moderate constitutional dis-

turbance, furred tongue, slight pyrexia, feeling of malaise, and the same

local discomfort as in other forms of tonsillitis.

Diagnosis.—Diphtheria is closely simulated when the plugs of secretion

are large and white. Generally, their obvious formation within the follicle

of the tonsil, or the existence of several on each side, serves to distinguish

them ; on the other hand, a single white patch of some extent, apparently

only on the surface, is in favor of diphtheria, and an extension to the soft

palate is conclusive. Recovery always takes place.
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Treatment should be nourishing and stimulating; quinine and iron, and

port wine in weakly individuals. The tonsils maybe painted with astringent

or antiseptic solutions, such as glycerine of tannic acid, the liquor sodae

chlorinatfe, solutions of alum, or boric acid. Lozenges of chlorate of potash

or rhatany may also be sucked.

CHRONIC ENLARGEMENT OF THE TONSILS.

.Etiology.—This is of common occurrence in children, without any

apparent cause
; some, it is true, are weakly in other ways, others maintain

good health. Sometimes it can be traced to previous attacks of sore throat:

on the other hand, those who have chronic enlargement of the tonsils are

liable to temporary attacks. It often subsides as the patient approaches

middle age, if not earlier.

Symptoms.—The tonsils are large, pale pink, lobulated on the surface,

and firm in consistence. When only of moderate size, they may cause no

symptoms. In other, cases, the tonsils obstruct the passage of air from the

nose through the pharynx, and the breathing is at all times somewhat snoring.

From the same cause, the child breathes with the mouth open, and the nasal

passages being little used, the anterior nares are small, and the alse com-

pressed. A more remote effect is the production of pigeon-breast, from

deficient expansion of the anterior part and bases of the lungs when the ribs

are yet soft and yielding. Swallowing is laborious and clumsy, and speech

is suggestive of something being in the mouth. Hearing is also deficient,

from catarrh of the Eustachian tube
;
and taste and smell are said to be

affected.

Pathology.—The change in the tonsil is one of simple hypertrophy of

all the component tissues.

Treatment.—The general health should be maintained by cod-liver oil,

iron, and other tonics, including sea air. Local applications are of little

service
;
but if the discomfort is considerable, the tonsils may be removed

by the bistoury or guillotine.

CHRONIC PHARYNGITIS.

.Etiology.—Chronic inflammation of the pharynx may arise, from

repeated acute attacks, but more frequently results from certain injurious

influences, such as the abuse of alcohol, excessive smoking, and the con-

tinual use of the voice, as, for instance, in clergymen, singers, and hawkers.

The condition is constantly associated with a similar change in the soft

palate, tonsils, or posterior part of the nose.

Symptoms.—The mucous membrane may be reddened, with dilated

veins; in other cases there are numerous small gray elevations scattered over
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the pharynx {granular pharyngitis) ;
in others, again, small abrasions or

ulcerations occur. The gray projections in granular pharyngitis are the

enlarged follicles or mucous glands. In some cases the mucous membrane

is covered with increased secretion, and the patient is constantly hawking

and spitting ;
in others, the surface is dry, and a certain amount of discom-

fort and difficulty in swallowing, with pricking pain and desire to cough, is

the result.

Granular pharyngitis is often spoken of as a distinct affection. It may

spread beyond the fauces proper to the top of the pharynx and to the larynx ;

the mucous membrane is in most cases dry, but sometimes the follicles are

covered with viscid mucus. It may cause little or no discomfort
;
but there

may be stiffness and dryness of the throat, constant desire to hawk and spit,

and distress and difficulty in swallowing. The effort to talk is also painful,

and the patient may be obliged to stop to clear the throat. This condition

of things is not uncommon in clergymen, public speakers, and others of like

vocation, and has consequently been called "Clergyman's sore throat."

The symptoms are aggravated by exposure to cold, and an inherited pre-

disposition has been observed by some writers.

Treatment.—Local treatment is necessary in granular pharyngitis.

Gargles are of little use, as they do not reach beyond the soft palate ;
but

inhalations of alum or tannin may be employed, or the throat may be painted

with astringent solutions, such as nitrate of silver or perchloride of iron (30

grains to the ounce) or tannin (a drachm to the ounce). Iodized glycerine

is also recommended. If these fail, the granulations must be destroyed ;

and this is best done by the galvanic cautery or Paquelin's thermo-cautery,

each nodule being successively touched. This may of course require several

sittings; the resulting inflammation is checked by sucking ice for some hours

afterward.

RETRO-PHARYNGEAL ABSCESS.

This, though chiefly a surgical complaint, requires short notice here, since

it is apt to complicate the diagnosis of some throat complaints, especially

laryngeal obstruction. It arises often from caries of the spine, or inflam-

mation of the post-pharyngeal glands ;
and it forms a swelling in the back

of the pharynx, which may press upon the larynx so as to cause dyspnoea

and asphyxia. Thus it may be mistaken for croup or laryngeal diphtheria,

but the cough and voice are not husky and hoarse as in the latter, but rather

"gurgling." In a doubtful case, the finger should be passed to the back of

the throat, when a fluctuating swelling will be felt. It should be opened by
the surgeon.
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DISEASES OF THE CESOPHAGUS.

CESOPHAGITIS.

The oesophagus is much less liable than other parts of the alimentary canal

to the various forms of inflammation. It may be injured by chemical sub-

stances or hot fluids, or inflammation may extend to it from neighboi"ing

parts. Chronic inflammation results from the pressure of tumors, and from

valvular disease of the heart. It produces thickening and opacity of the

epithelium, or actual warty growths, or in some cases dilatation of the veins

and desquamation of the epithelium.

OBSTRUCTION OF THE CESOPHAGUS.

This is the most important pathological condition of this part of the

alimentary tube. The causes are impaction of foreign bodies, such as false

teeth ; compression from outside by mediastinal growths and thoracic aneu-

risms
;

the growth of cancerous or other tumors in the walls of the tube

itself; constriction by the contraction of ulcers following injury by corrosive

poisons ;
and functional spasm of the muscular walls. The last three con-

ditions will be separately considered.

Cancer of the (Esophagus.

This generally occurs in advanced life, and in males more often than in

females. It occupies the middle and lower thirds of the oesophagus much

more often than the upper third
;
but it is especially frequent opposite the

bifurcation of the trachea, and is rare at the cardiac extremity of the

oesophagus. It is always primary, usually of the epithelial variety, and of

different degrees of consistence. In course of time it forms an irregular

ulcerated surface on the inside. The tumor partially or completely encircles

the tube, extending vertically from one to four inches. The mediastinal

lymph-glands are enlarged, and the growth often involves the trachea, or the

root of the lung, or compresses the recurrent laryngeal nerves.

Symptoms.—The first and prominent symptom is dysphagia. The

patient finds he has difficulty in swallowing solids, when he may get fluids

down with comfort. The difficulty increases gradually, and at length solid

food has to be given up ; liquids can alone be taken, and if too much is

attempted at a time it is soon regurgitated. Pain is usually absent. After

a few weeks the patient begins to emaciate, and loses strength and energy.

The symptoms are generally progressive, but occasionally temporary im-

provement takes place from crumbling away of portions of growth from the

surface, so as to enlarge again the calibre of the oesophagus. If no relief be

afforded death takes place from simple exhaustion, or from complications.
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Thus, in some cases a communication with the trachea is produced by the

spread of the growth ;
and food-particles are inhaled, and set up pneumonia.

In others, the lung is directly invaded by the new growth, and gangrene or

broncho-pneumonia carries off the patient. In others, again, compression

of the recurrent laryngeal nerves leads to paralysis of the abductors of

the glottis, which may produce asphyxia. Lastly, there may be deposits

in other organs, especially in the liver and lungs. Occasionally these are

the cause of death, when the growth in the oesophagus has been too slight

to produce any difficulty in swallowing.

Diagnosis.
—

Gradually increasing dysphagia in a person over fifty years

of age is, in the great majority of cases, due to cancer of the oesophagus.

The presence of an obstruction is confirmed by the use of the oesophageal

bougie, which will also show its position, and the extent of narrowing. The

beginning of the oesophagus is six inches from the teeth, and its junction

with the stomach is sixteen inches. The bougie, however, does not dis-

criminate between cancer in the walls and a tumor or aneurism
;

the* pos-

sibility of rupturing an aneurism must always be borne in mind, and a

careful examination for the symptoms of aneurism should be made before

the bougie is used.

Auscultation ofthe oesophagus may sometimes give assistance. It is effected

by listening successively over each of the dorsal spines while the patient

swallows a mouthful of water, previously taken into his mouth. A peculiar

gurgling sound is heard down to the point of obstruction, but not below.

Prognosis.—This is absolutely bad. Even if the obstruction is over-

come, the malignant growth must be fatal by its further extension within a

short time. The duration is generally from six to twelve months.

Treatment.—This is entirely mechanical. While a bougie, even of

small size, can be still passed, some time may be gained by its use every two

or three days ;
or the tube may be kept in permanently, and the patient fed

thereby, a method that has been employed by Krishaber and Symonds. The

latter uses a short tube, with a funnel-shaped upper end just projecting above

the top of the stricture, and secured by a string which hangs from the

patient's mouth. If these measures are inapplicable, the patient may be fed

per rectum, or the stomach may be opened by the operation of gastrostomy.

Cicatricial Stricture.

In this again dysphagia is the main symptom ;
but it differs from cancer

in this, that it may not advance beyond a certain point, and that it does not

lead to any secondary effects, except dilatation of the tube above it. In con-

sequence of this dilatation food often accumulates above the stricture, and is

regurgitated after a time.

The Diagnosis is generally determined by the history, and the absence

of other symptoms. Cancer would be excluded if the patient w^ere young.
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Treatment offers a fair chance of success if the sound can be passed

though the stricture into the stomach. It should be used regularly once or

twice daily, and the attempts should be made to pass larger and larger

instruments. Liquid food may be required always. In unfavorable cases

gastrostomy may be advisable.

Spasmodic Stricture.

This occurs in nervous and hysterical young females, or even in males.

There is difficulty in swallowing, accompanied by a painful sense of con-

striction in the throat and chest. The bougie may not pass at once, but

steady pressure soon overcomes the difficulty. The neurotic condition

of the patient must be treated.

DILATATION.

Dilatation of the oesophagus will follow any long-standing stenosis
;
the

enlargement is spindle-shaped (or diffuse^), but often largest at the lower end.

A few cases have been recorded of diffuse dilatation without any obstruction.

Dysphagia and regurgitation are the main symptoms in both groups of cases ;

in the latter it is probably due to muscular paralysis, and feeding by a

stomach tube is the obvious treatment.

DIVERTICULA.

These are pouches in the walls of the oesophagus ; they have been divided

into pressure diverticula and traction diverticula.

Pressure Diverticula

Arise from the impaction of foreign bodies, or from other local injury. As

a consequence, apparently, the muscular coat is weakened, and the mucous

and submucous coats are bulged out between the muscular fibres, which do

not share in the coverings of the diverticulum. When once this has taken

place food accumulates in the sac, and it gradually enlarges, so that it may
attain a diameter of three or four inches. It is usually hemispherical in

shape. These diverticula are most common at the back of the oesophagus

in its upper part.

The Symptoms are dysphagia, regurgitation of food, and foul breath

from the decomposition of the food in the sac. So much food may accumu-

late as to completely obstruct the oesophagus. The presence of such a sac

is sometimes detected by the bougie being at one time obstructed, at another

passing easily into the stomach.

Treatment must aim at supporting the patient by food introduced

through an oesophageal tube.
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Traction Diverticula

Are caused by adhesion of the oesophagus to surrounding parts, whereby the

coats are pulled out in a funnel-shaped manner. They have occurred in

children as a result of suppuration of the bronchial glands. They may give

an opportunity for the impaction of foreign bodies, but otherwise have no

clinical symptoms.

DISEASES OF THE STOMACH.

INFLAMMATION OF THE STOMACH.

Acute Gastritis.

.Etiology.—Acute inflammation of the stomach, or acute gastric catarrh,

may be set up by various forms of irritants. The most intense form of

gastritis occurs in poisoning by the strong mineral acids, or other corrosives,

and will not be here considered. The more common cases arise in conse-

quence of use of indigestible food, such as lobster, crab, or shell-fish, or of

unripe fruit, or of flesh, fish, fruit, vegetables, or other food which is in a

state of commencing decomposition. It is thus frequent in hot weather,

and may be further contributed to by the ingestion of large quantities of

water. Infants frequently suffer in this way from unsuitable food, which is

in different cases the mother's milk, or cow's milk insufficiently diluted, or

one or more of the various starch and biscuit-foods in use.

Symptoms.—There is a feeling of weight, or oppression, at the epi-

gastrium, and in many cases actual pain, which is increased by pressure, or

by the ingestion of food. With this there are nausea and retching ;
or

vomiting is at once produced by the introduction of anything into the

stomach. The vomited matters at first consist of particles of food, afterward

they are watery or mucous, or stained with bile. The patient is dull, heavy,
with some headache, generally constipation, loss of appetite, thirst, an

unpleasant taste in the mouth, a thickly furred tongue, and offensive breath.

There is sometimes decided febrile reaction, and the pulse is soft and quick.

Examination of the abdomen shows that the epigastric region is hard and

tense, and sensitive to pressure.

Lebert describes a mild form of gastric catarrh, in which there is no fever,

almost no pain, and rarely vomiting, but the other features are much the

same as in the severer forms.

In infants, the complaint is generally associated with diarrhcea. The
little patient is constantly fretting or whining from pain, the legs are drawn

upon the abdomen from the same cause, the abdomen is tense and tender,

34
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food is either refused, or, if taken ravenously to quench thirst, is as rapidly

rejected, emaciation soon occurs, and death may result. Except in the case

of infants, the disease generally subsides in the course of a week or two,

but repeated attacks may lead to a chronic condition.

Morbid Anatomy.—In the vast majority of cases nothing can be known

of the condition of the mucous membrane of the stomach, since recovery

takes place ;
and the changes which have been found in the stomach after

death from the infectious diseases must not too readily be assumed as

identical with those occurring in ordinary cases, since there is an absence

of the symptoms characteristic of these last. But in the well-known case of

Alexis St. Martin it was shown that changes quickly followed irritation of

the mucous membrane. Red pimples appeared, which were sometimes filled

with purulent matter, or there were red patches, or aphthous crusts, or

abrasions. The gastric juice was secreted in less quantity, and mucus was

poured out freely. Slight hemorrhages also occurred sometimes. Ziegler

states that in gastritis the mucous membrane is dark red and swollen, beset

with small hemorrhages, and covered with a film of mucus, mucoid epithe-

lium, and extravasated leucocytes. The cylindrical epithelial cells of the

gland ducts are in an extreme stage of mucoid change, and many desqua-

mate
;
and the epithelial cells of the peptic glands are detached, and seem

more granular than usual. The vessels of the interglandular tissue are

distended ;
and the subglandular tissue and even the submucous layer are

infiltrated. Abrasion and ulceration may also occur, often perhaps at the

seats of previous hemorrhages ; and as later results, induration and atrophy

of the mucous membrane supervene.

Diagnosis.—This is generally simple. It has, however, been pointed

out that acute gastric catarrh may be confounded with the early stages of

entericfever.
* Dr, Fagge records a case which shows that peritonitis may

be mistaken for acute gastric catarrh. In peritonitis we should expect more

generally diffused pain, a more rapid onset, greater distention, and early col-

lapse. There can scarcely be any difficulty with the milder cases of catarrh.

Treatment.—It is of the first importance to give complete rest to the

stomach. In severe cases food should be stopped altogether, and as little as

possible of any kind should be introduced into the stomach. If the symp-
toms do not abate in twenty-four hours, nutrient enemata may be employed.

In milder cases, very small quantities of milk and soda water may be allowed,

and thirst may be quenched by iced soda water or seltzer water, or small

pieces of ice. For the pain, hot fomentations or poultices may be used, or,

in very severe cases, leeches may be applied to the epigastrium, or opium in

* Lebert, indeed, describes an acute infectious gastric catarrh, which he distinguishes from

enteric fever by the absence of rose-spots, swelling of the spleen, CKcal pain, gurgling,

meteorisra, the characteristic diarrhrea, and the not less peculiar bronchitis.
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small doses may be given internally. The same drug will sometimes allay

continued vomiting ;
bismuth and effervescing citrate of ammonia or potash

are also useful. Constipation may be relieved by enemas, or by a seidlitz

powder, or other effervescing saline, if the nature of the case is obvious ;

but, in case of douljt, the former should be employed. Cases of gastric

catarrh have been often treated by emetics, but these are rarely desirable :

they should only be used in cases where it is certain that the stomach con-

tains a mass of undigested food, which is acting as an irritant
; and it has

been pointed out that the symptoms of irritation often persist long after the

cause has passed away. It is chiefly at the very commencement that an

emetic may be given, and in no case should it be repeated.

As the symptoms subside, the food may be gradually increased
;
milk in

larger quantities and more often, then light puddings, dry toast, a little fish,

and so on to the normal diet of health.

Acute Suppurative Gastritis.

A small number of cases are on record in which inflammation of the walls

of the stomach has gone on to the formation of pus, either in the form of a

circumscribed abscess, or as a purulent infiltration. The larger number has

occurred in males. The cause has rarely been obvious
; some, however,

have been due to pysemic or puerperal infection. The suppuration has been

more frequent in the submucous than the subserous tissues
;
the abscesses

may reach the size of a walnut, a hen's egg, or they may be even larger.

They may burst into the stomach, or into the peritoneum.

The Symptoms have been generally loss of appetite ; severe pain in the

abdomen, which is worse in the gastric region, and increased on pressure;

vomiting, thirst, intense fever, and small irregular pulse ; delirium, coma,
and death. The vomiting has been generally bilious or mucous

;
in one

case, pus was vomited from the ruptured abscess. Diarrhoea was often

present. The symptoms resembled in some cases peritonitis, in others

pyaemia. The abscess has been sometimes felt as a tumor.

A Diagnosis is rarely possible; even if an abscess were felt, it might be

in the perigastric tissue and not in the stomach itself.

The Prognosis is bad
; one case partially recovered after the discharge

of the abscess into the stomach.

The Treatment must be mainly symptomatic ;
unless the presence of a

definite swelling should give a chance for operative interference.

Chronic Gastritis.

.Etiology.
—Chronic gastritis may be the result of an acute attack, but

more often it arises from the continued ingestion of irritating or indigestible

food, such as pork, veal, pastry, fruit, or tea and coffee in excess
;
and it is

a constant result of undue indulgence in alcoholic liquors. Local conditions
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of the stomach may also cause it, such as the venous congestion which results

from diseases of the liver and heart, and the irritation of malignant disease

or chronic ulcer. Almost all conditions by which the processes of digestion

and the preparation of the food for digestion are interfered with may be

causes of gastritis, though they often do no more than induce the functional

disturbance known as indigestion or dyspepsia. Such are defective masti-

cation, bolting the food, irregularity in taking meals, and debilitating influ-

ences on the body generally, such as long illnesses, fevers, phthisis, or

Bright's disease.

Morbid Anatomy.—In prolonged cases, the wall of the stomach is

generally thickened, and presents various degrees of vascularity, not always

very marked. Numerous dark or slate-colored patches of pigmentation give

evidence of former congestion or hemorrhage; and occasionally small ulcers,

hemorrhagic erosions, are scattered over the surface. Sometimes the mucous

membrane is atrophied entirely, at others there is fibrous overgrowth of the

interglandular, submucous, and intermuscular connective tissue, while the

glands disappear or become cystic, and the muscular fibres perhaps waste.

The process of thickening sometimes produces, especially in the pyloric

region, a rough and wrinkled surface, commonly described as niavimillated.

Symptoms.—There is generally some tenderness on pressure in the

epigastric region, but pain is not often severe. It may be aggravated by

food, and is felt in the epigastric region, and perhaps in the back between

the shoulders, or there is a burning sensation internally. Nausea is more

frequent, and there is sometimes vomiting. The last is the most prominent
feature of the gastritis of drunkards, and then occurs in the morning imme-

diately the patient rises from bed. The vomited matters mostly contain a

good deal of mucus, but rarely blood; sometimes they are acid, and contain

butyric, lactic, and acetic acids from fermentation in the stomach. Flatu-

lent distention of the epigastric region and eructation of gas may be present

also. The associated conditions are decided thirst, capricious and often

deficient appetite, offensive breath, and unpleasant taste
;
a furred tongue,

red at the tip and edges, narrow and pointed ;
and red or spongy gums,

and cracked lips. The bowels are, as a rule, constipated ;
but they may be

loose or altogether irregular in their action. The urine is variable, often

scanty, acid, high-colored, and depositing lithates; sometimes paler, feebly

acid and yielding phosphates on boiling. There is sometimes slight febrile

reaction, or feeling of malaise
; sleep may be disturbed, and the patient is

nervous or depressed. In prolonged cases there may be emaciation.

Diagnosis.—It has been usual to contrast chronic gastritis with a form

of dyspepsia, known as atonic dyspepsia, in which the indications of inflam-

mation are absent, and those of debility, depression, and ansemia predomi-

nate. The tongue is broad, flabby, and indented by the teeth, there is little

pain after food, except as a direct result of flatulent distention, and the
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appetite is bad, but there is no thirst. As a fact, the symptoms of gastritis

are largely those of indigestion, and we must rely for a diagnosis on the

slight fever, the condition of the tongue, the local tenderness, the vomiting of

much mucus, and the absence of other evidence in favor of ulcer or malig-

nant disease.

Prognosis.—It is often troublesome, but recovery may be expected with

persistent treatment.

Treatment.—It is of the first importance to deal with the causes which

have led to gastritis. Perfect hygienic conditions should be secured in the

way of residence, exercise, occupation, and regularity of meals. The food

should be bland, though nutritious
;

all the more indigestible kinds should

be eschewed, and tea, coffee, and alcohol should be left off entirely.

In severe cases it is well to begin with the simplest possible diet, such as

milk, or milk and farinaceous articles
;

after a time, as the symptoms sub-

side, fish may be added, and then mutton or beef, chicken, mashed potatoes,

cauliflower, and the less fibrous green vegetables. Pork, veal, game, "shell-

fish, pastry, carrots, turnips, and parsnips are foods which should be avoided.

As the bowels are generally constipated, they should be kept open by an

occasional dose of Friedrichshall or Hunyadi Janos water, Carlsbad salts,

rhubarb and magnesia, aloes and sulphate of soda, or some of the other laxa-

tives mentioned under Constipation. The medicinal remedies of most value

are bismuth subnitrate, or the liquor bismuthi, sodium bicarbonate, and the

vegetable bitters, gentian or calumba. As the condition improves, the

stomach will get tone from the dilute mineral acids, hydrochloric and nitro-

hydrochloric, from nux vomica, or strychnia and the bitters. Certain

symptoms may require special attention. For persistent vomiting one may

give effervescing saline remedies, dilute hydrocyanic acid, oxalate of cerium,

or tincture of iodine (3 to 5 minims in 2 drachms of water every hour).

For flatulence, bismuth before meals is well suited, or aq. menth. pip.,

sp. armoracise co., creasote, or wood charcoal. Severe pain may require

locally hot fomentations, or a small blister, or opium, or morphia internally.

INDIGESTION OR DYSPEPSIA.

Indigestion or dyspepsia
—that is, the imperfect solution of food by the

gastric secretions, or pain and discomfort evolved in the process
—is a neces-

sary result of gastritis, and of other organic affections of the stomach ;
and

some writers appear to regard nearly all kinds of indigestion as dependent
in some degree on gastritis. But more generally the forms of indigestion are

described separately which seem to be independent of structural disease, and

to result only from various functional disorders of secretion, or motility, or

from the ingestion of food rendered unsuitable in some way or other. Con-

siderable variety exists both in the causes and symptoms of dyspepsia, some
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of the latter being prominent in one case, others in another. Here the

condition is persistent, because the cause is continuous, or frequently repeated.

Acute Indigestion.

This is a purely functional or mechanical disturbance, from the ingestion

of food in too great quantity, or of specially irritating quality. Any one

in perfect health may be tempted to take a larger quantity of food than his

stomach can bear; or, with an ordinary quantity of food, some ingredient,

such as ice or coffee, or alcoholic drink in excess, may be taken, which retards

the process of digestion, and the whole quantity ingested remains for some

hours in the stomach. Or the unexpected failure to digest may be due to

preceding general exhaustion, in which the stomach shares ] for instance,

after excessive exercise in walking, or climbing, during several hours without

refreshment, the stomach may fail entirely to digest even a moderate meal

put into it.

Symptoms.—Either at once, or within a few hours of the meal, there is

a iense of distention and discomfort, or actual pain, in the gastric region ;
if

the offending meal has been a late dinner the patient may go to sleep with

little trouble, but wakes after a few hours with gastric distress, a dry tongue,

and perhaps headache, and may lie wakeful for some hours. Sometimes a

quick fluttering is felt from time to time at the praecordial region, or the

heart actually intermits a few beats. In the morning there is little inclination

for food, the tongue is dry and furred, and the skin clammy ;
but in the

course of a few hours the symptoms subside. In other cases the illness is

more quickly terminated by the occurrence of vomiting, and the stomach is

generally emptied of the whole of its contents, which are only partially, if at

all digested, and are mixed with gastric mucus. The pain is often at once

relieved, and the patient falls to sleep. At other times the vomiting may be

repeated, and bile, which has been regurgitated from the duodenum, may be

discharged with the later efforts. Sometimes in the course of the next twelve

hours the bowels are actively moved, from the passage into them of undigested

or irritating materials.

Treatment.—Where the pain is severe, and the cause is obvious, im-

mediate relief may be obtained from an emetic, such as ipecacuanha or

sulphate of zinc
;

if it fails to act, apomorphine by subcutaneous injection

may be desirable. In milder cases it is sufficient to quench thirst with a

very little ice, and to abstain from introducing anything further into the

stomach until the distressing symptoms have subsided.

Chronic Indigestion.

.Etiology.—The process of digestion is impaired if the food be exces-

sive in quantity, or if it be improperly masticated from defective teeth, or

from too great haste to swallow. Some foods are less soluble in the gastric
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juice, such as coarse-fibred meats, stringy vegetables, or some pulpy fruits.

Pork, veal, game, and others mentioned under gastritis are among these.

On the part of the stomach we may note that all the organic lesions are

causes of dyspepsia ;
but that apart from these indigestion arises from excess,

or deficiency of gastric juice, from deficiency of hydrochloric acid, or of

pepsin, or from excess of mucus. Weakness or degeneration of the walls of

the stomach, and compression or displacement by adjacent viscera, the descent

of the diaphragm, a pregnant uterus, or other abdominal tumor impair its

motility, and thus prevent a proper admixture of the contents.

Constipation has been thought to have a reflex influence in the same direc-

tion.

General illnesses and other causes of low vitality, such as anaemia, phthisis,

and the infectious fevers, affect both secretion and motility.

Symptoms.—These are very variable in different cases.

Local Sensations.—Indigestion is shown frequently by pain in"the epigastric

region, which comes on after taking food, and lasts a certain time, gradually

subsiding. It may be strictly localized, or radiate to the left, or extend to

the praecordial region {cardialgia, heartbuni), or be felt between the shoul-

ders, going "through to the back." Sometimes, as digestion slowly pro-

ceeds, the pain extends to the umbilicus or lower abdomen. In other cases

pain begins when the stomach is empty, and is relieved by ingestion of food.

Instead of pain there may be only a sense of discomfort, tightness or fullness.

Gastralgia and Gastrodynia signify simply pain in the stomach, and are

commonly used to designate gastric pain under all circumstances. Some

writers reserve these terms for severe forms of pain, which are spasmodic in

character, may be independent both of organic disease and of the digestive

process, and are possibly neuralgic in origin. Such pains occur often in

females, and sometimes in association with gout. Others, again, would,

somewhat arbitrarily, define gastralgia as pain in an empty stomach, relieved

by food
;
and gastrodynia as paroxysmal pain independent of food.

Flatulence.—The excessive formation of flatus is a common result of dys-

pepsia. The gastric region is distended, much discomfort and pain are

caused, and waistbands may have to be loosened. Some relief is afl'orded

by eructations, and after a time by the passage of the wind per atium. Bor-

borygmi, or noises produced by wind passing along the intestine, occur at

the same time. Flatulence and borborygmi also occur occasionally on an

empty stomach. In most cases, no doubt, flatus is due to fermentation of

the contents of the stomach.

Nausea is an occasional symptom of dyspepsia, and vomiting less frequent,

except in drunkard's dyspepsia {see Chronic Gastritis). The vomited matter

is either the ingested food, or merely mucus
;
with repeated emesis bile may

be ejected, and a itw streaks of blood
;
but a large amount of blood is quite

rare. Pyrosis is the name given to a condition in which a quantity of neutral
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or alkaline liquid is rejected, which is commonly believed to consist chiefly

of saliva.

General Symptoms.—The tongue is variable
;

it is often furred, and is

large, pale, and flabby, or red, narrow, and pointed. The fur may be thin

and white, or thick and yellow or brown. Constipation is frequent ;
but

may be interrupted by occasional diarrhcea. Some cases are characterized

by the rapid passage of undigested food through the intestines (^lie^iteria,

lienteric diarrhcea). The urine will vary with the amount of water ingested,

and with the presence or absence of vomiting ;
and deposits, sometimes of

lithates, at others of phosphates, are likely to occur. Malaise, indisposition

for exertion, slight anaemia, or sallowness, some loss of nutrition, and in

chronic cases a settled expression upon the face of discomfort or anxiety,

are not uncommon. But in other instances there is no general indication

whatever of the gastric fault.

Varieties.—The several classifications of dyspepsia are not altogether

satisfactory. Some refer to the cause, and thus we hear of atonic dyspepsia,

gouty dyspepsia, r(?«i^/ dyspepsia, irritative or inflammatory dyspepsia, which

is only another name for gastritis, or gastric catarrh
;
or the indigestion is

named after the results—such as flatulent dyspepsia, or acid dyspepsia. A
classification as to cause is of value, as indicating in what direction to look

for treatment, but the form of indigestion may be practically the same in

many instances. A few of the more distinct varieties will be briefly noticed.

Atonic dyspepsia has been already referred to, with its points of difference

from gastric catarrh. It arises in various conditions of depression of vital

power, and appears to depend on a want of functional power of the stomach,

in regard both to secretion and to muscular contraction.

Flatulent dyspepsia is a term which may be given where the formation of

flatus is excessive, and constitutes the prominent feature of the case. Flatu-

lence is largely caused by tea, coffee, pastry, or green vegetables. A common
form of indigestion, in which flatulence is prominent, is one in which there

is pain or wind after food
;

the pain is felt in the epigastrium, and goes

through to the back
;

the tongue is thickly furred, and there is troublesome

constipation ;
sickness is only occasional. In another form there are flatu-

lence, distention, gastric pain, and constipation. But the pain does not go
to the back, the tongue is clean, and there is never any vomiting.

In acid dyspepsia, eructations of sour fluids take place. The acid is not

hydrochloric, but a mixture of lactic, butyric, and acetic acids, which results

from fermentation of the food.

Bulimia, or an excessive desire for food, is a feature in some forms of

indigestion.

By Nervous Dyspepsia is generally meant a case in which severe gastric

pain is the chief symptom in a patient of neurotic or hysterical tendencies

{see Gastralgia).

I
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Treatment.—Indigestion requires for its treatment great care and judg-

ment on the part of the physician, and perseverance and obedience to orders

on the part of the patient. No pains are so readily forgotten as those of the

stomach in the presence of appetite or hunger. The first essential is that the

cause should be detected and dealt with. If teeth are defective or painful,

the dentist's assistance, must be sought. Meals must be regulated, and the

food should be selected on the principles already laid down under gastritis.

Sometimes repeated experiment alone will show what foods the patient can

tolerate. Alcohol is generally undesirable, but some cases may benefit by a

glass of dry sherry, or claret, or a little whiskey and water with the heaviest

meal. Constipation should be relieved
;
and the patient should take suffi-

cient, but not exhausting, exercise, and avoid all mental worries and over-

strain, or business anxieties. But various drugs are of value in addition,

especially the alkaline carbonates, bismuth, the mineral acids, the bitter

tonics, calumba, gentian, and nux vomica
;
and carminatives, such as sp.

amnion, arom., cardamoms, and ginger. Slight cases of oppression 'after

meals are often benefited by dilute hydrochloric acid, and nux vomica
;

in

flatulence and constipation, rhubarb, soda, and calumba, and rhubarb and

magnesia are of value. Flatulence alone may be cured by bismuth or sodium

sulphocarbolate before meals, by ginger, peppermint, cardamoms, and other

carminatives, or by creasote and charcoal
;
and acid dyspepsia by alkalies,

sodium carbonate, or bismuth lozenges. As improvement takes place, nux

vomica, or strychnia and quinine are useful in giving tone to the stomach

and the system generally. In gastralgia or gastrodynia, and all cases with

intense pain, opium or morphia may be administered in small doses, and

belladonna liniment and hot fomentations should be applied to the stomach,

or, in severe cases, a small blister.

ULCER OF THE STOMACH.

Pathology.—Ulceration of the stomach occurs in several forms. In that

which has the greatest clinical importance, and is generally meant by the

term "gastric ulcer," the lesion is mostly single, has a very chronic course,

reaches a large size, gives rise to severe symptoms, including pain, vomiting
and hemorrhage, and is often fatal by exhaustion, perforation, or otherwise.

Slighter forms of ulceration occur in the course of chronic gastritis, and in

consequence of hemorrhage into the mucous membrane, whereby the gastric

juice is enabled to act upon and dissolve its superficial layers. These are

described as hemorrhagic erosions, and arise in conditions of congestion of

the mucous membrane, as in cardiac disease, in emphysema of the lungs, or

in portal obstruction.

The simple, or chronic gastric ulcer, has been thought to arise in a similar
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way ;
the circulation of blood in a limited area of the mucous membrane is

obstructed, and the acid gastric juice, not being neutralized by the alkaline

blood in the vessels, dissolves, or digests, the unprotected mucous membrane.

The lesion, once started, is probably maintained by the action of the gastric

juice, or by the irritation of food, or by the movements of the muscular wall

of the stomach. It is difticult to say how the obstruction to the circulation

begins ;
it may be in some cases a hemorrhage into the mucous membrane,

in others, embolism or thrombosis of the branch of vessel going to the part.

Spastic contraction of the same vessel has even been suggested.

The chronic ulcer, as it is seen after death, is round or oval in shape,

measuring from one-third to four or five inches in diameter
; though more

often single, there may be two or more, and two may coalesce so as to form

an irregular-shaped ulcer of large size. In the early stage, the ulcer has thin

edges and is rather shallow
;

in later stages it extends deeply into the muscu-

lar coat, or even through this so as to expose the serous coat, and it is often

more or less conical or funnel-shaped, the destruction of the mucous mem-
brane being more extensive, that of the submucous tissue less so, that of the

muscular coat least. This condition, together with the fact that the deepest

portion of the ulcer (apex of the cone) is not actually in the centre, but

directed toward the side from which the blood-supply comes, is regarded as

strong evidence of the view that an obstructed artery is the first cause of the

ulceration. The edges are often thickened and raised above the surface,

from infiltration with inflammatory material
;
and the thickening extends

some little way into the surrounding mucous membrane.

The position of the ulcer is of importance : in more than half of the

cases, it is in the neighborhood of the pylorus, or on the lesser curvature ;

whereas the cardiac orifice, the cardiac extremity, and the greater curvature

are much less often the seat of it. But authors differ as to whether ulcers

are more frequent on the anterior or posterior surface.

When the ulceration reaches the peritoneum this may rupture so that

perforation takes place, the contents of the stomach escaping into the peri-

toneal cavity. More often the inflammatory process, extending to the serous
.

surface, causes the stomach to adhere to one of the adjacent parts before per-

foration can occur. This is most frequently the pancreas or the left lobe of

the liver, but adhesion also takes place occasionally to the diaphragm, spleen,

colon, anterior abdominal wall, and even the supra-renal capsule. The

ulcerative process then extends into the newly attached organ, and large

cavities may be formed in the liver and pancreas. Thus also the diaphragm

may be perforated, with subsequent pleurisy and pneumonia ; and the colon

may be opened, or the abdominal wall invaded with the formation of gastro-

colic fistula in the one case, and gastro-cutaneous fistula in the other. Hem-

orrhage is a common accident, mostly from gastric vessels in the wall of the
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ulcer, sometimes from the splenic artery after adhesion to and ulceration of

the pancreas. Occasionally the advancing ulcer sets up a localized suppura-

tion in the peritoneal cavity.

But all ulcers are not so destructive : many recover completely. If they

have been small, tliey leave no scar
;

if of large size, the scars are thick and

puckered, and may themselves give rise to considerable trouble. Thus, at

and near the pylorus they may by their contraction cause stenosis, and con-

sequent dilatation of the stomach
; occasionally, the stomach is contracted

across its middle (hour-glass contraction). Lastly, it must be mentioned

that old ulcers sometimes become cancerous.

Etiology.—Chronic ulcer of the stomach, though seen at all ages,

except in childhood, is very much more frequent between the ages of twenty
and forty. Clinically, it is much more frequent in women than in men, in

the proportion of three to one ;
but it seems to be fatal to the sexes in about

equal proportion. It is seen more often in the poorer classes, and largely

among female servants
;

it is also associated often with chlorosis and ane-

mia, but beyond this its predisposing conditions are not very obvious.

Symptoms.—In a small number of instances there are no symptoms at

all, and the affection is quite latent, until the patient is suddenly taken with

vomiting of blood, or h(2matemesis. In many others there are symptoms

differing but little from those of gastric catarrh, or other form of dyspepsia,

consisting of pain after food, distention, and occasional vomiting. But

the typical cases are distinguished by the characters of the pain and the

presence of blood in the vomit. The pain is situated in the epigastrium,

just below the ensiform cartilage, sometimes nearer the umbilicus, or to

the right or left of the middle line—the right more often than the

left. It is generally brought on by the ingestion of food, appearing from

half an hour to two hours after a meal
;

it may continue intense until vomit-

ing takes place, by which it is generally relieved, or it subsides as the

food leaves the stomach. In character it is pressing, boring, tearing, or

burning, and more severe than in any other gastric disorder. Sometimes

there is pain in the back, between the eighth dorsal and the second lumbar

vertebrae.

The vomited matters may be only the gastric contents, but in the majority
of cases hemorrhage takes place. In some instances- the blood is exuded in

small quantities, mixes with the contents of the stomach, so that the htemo-

globin is converted into haematin by the acid gastric juice, and the vomited

matter has the turbid, blackish-brown appearance, which has been compared
to coffee-grounds. In others, the blood may be extravasated in large quan-

tity at once, so that it is promptly vomited, unmixed with gastric contents.

The patient, who may have never brought up blood before, feels faint, has a

sense of oppression in the epigastrium, and in a few minutes vomits the

blood, which may amount to one, two, or three pints ; it is generally dark.
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from contact with the gastric juice, but, if flowing freely from a large artery,

it may retain its arterial brightness when evacuated.

Some of the blood discharged into the stomach finds its way into the

intestine, and is ultimately passed pe7- rectum, in the form of black, treacly,

or tarry motions, constituting melcena ; these may be passed some hours after

the hjematemesis has ceased. The vomiting of pure blood may continue so

as to be fatal : more often it ceases entirely, and may not be repeated for

months or years, if at all. High degrees of ansemia and weakness result

from the loss of blood. Occasionally when hemorrhage occurs, no blood is

vomited, but the whole passes /^r rectum as melsena.

The continued pain, the defective assimilation of, food from vomiting, and

the loss of blood, naturally impair the general condition of the patient

earlier or later
;
but there is no fever, the tongue is clean, unless there is

much gastric catarrh, and the appetite is often very good. Constipation,

however, is frequent. Examination of the abdomen generally reveals noth-

ing : there may be some hardness, or tenseness of the abdominal walls.

Only in the case of old ulcers with much thickening, or adhesion to other

organs, can anything like a tumor be felt : and if pyloric stenosis results,

the dilated stomach may be recognized. Patients who have had haemate-

mesis show a characteristic pallor, with the usual hcemic murmurs over the

praecordia {see Anaemia).
The symptoms of gastric ulcer are undoubtedly very amenable to treat-

ment, and post-mortem results as well as clinical records show that recovery

often takes place ; this, however, generally requires the continuance of

treatment, and especially the judicious avoidance of harmful ingesta for a

very long period. Many patients, after months of freedom from symptoms,
are again severely affected. In the more serious cases pains and vomiting
are constant, and much blood is lost in the coffee-ground matters ejected.

Ultimately death takes place by exhaustion. Large hemorrhages, though

frequent, are comparatively seldom the direct cause of death. Perforation

is rarely recovered from
;

as a cause of acute general peritonitis it is more

frequent on the anterior than the posterior surface of the stomach. Perfo-

ration of the diaphragm leads to fatal empyema or pneumonia ;
but commu-

nications with the cutaneous surface (gastro-cutaneous fistula) are not in

themselves dangerous ; and such a fistula may persist for years.

Diagnosis,—The most important element in the diagnosis is hsemate-

mesis. Pain, vomiting, flatulence, etc., may be quite inconclusive, until the

discharge of a large quantity of blood gives evidence of the ulcerating pro-

cess. Hrematemesis occurs also in cirrhosis of the liver, and in cancer of

the stomach
;

cirrhosis may often be shown by the age of the patient, his or

her known alcoholic habits, and the facial aspect. Drunkards also suffer

gastric disturbance, but mostly in the form of vomiting or retching in the

morning, when the stomach is empty; nor is pain a prominent feature. The



ULCER OF THE STOMACH. 541

hemorrhage of cancer is rather in small quantities often repeated, than in

large quantities at one time. K tumor is generally present, and the cancer

patient is rarely under forty years of age. Haematemesis must, of course,

not be confounded with haemoptysis {see pp. 411, 418), nor with vomiting

of blood after epistaxis.

In the absence of hemorrhage, the diagnosis is not always easy; sometimes

ulcer can only be suspected. A severe fixed pain of weeks' duration, aggra-

vated by food, relieved by abstinence or judicious diet, a clean tongue,

absence of general disturbance other than can be explained by the pain and

vomiting, a patient between seventeen and thirty-five, are grounds for the

diagnosis and treatment of gastric ulcer. The diagnosis from cancer will be

further considered in the next chapter.

Prognosis.—This must always be doubtful, since neither hemorrhage
nor perforation can be foreseen. The earlier a case comes under treatment

the more likely is it to be favorable. A long duration of severe dyspeptic

symptoms and frequent coffee-ground vomit are unfavorable. A profuse

hemorrhage indicates deep ulceration, but its very severity may compel

treatment, which the patient otherwise would not have submitted to, and so

in the end, perhaps, be of value. Dilatation of the stomach is, of course,

unfavorable.

Treatment.—The most important indication is to give the stomach as

much rest as possible ;
if the pain is severe and vomiting is frequent, food

should be given for a few days entirely by the rectum. After a time, or

from the first in the less severe cases, it maybe given by the mouth. This

should be at first nothing more than milk, an ounce or two every two or

three hours
;

if this is not well borne it may be mixed with one-third of its

quantity of lime water, or of soda water ; or, better, it may be milk pepton-

ized by the addition of the liquor pancreaticus of Benger. In any case, the-

quantity introduced at one time into the stomach must be small, and such

as will not induce pain or vomiting ;
the food may then be increased, so

that the daily amount gradually rises from one pint to two or two and a half

in the twenty-four hours. It is not generally desirable to exceed the latter

quantity. The next step should be to thicken the milk with arrowroot,

ground rice, or biscuit powder; and beef tea, or other meat solution may be

added. Only when the symptoms have entirely subsided should more solid

food be allowed, and this may begin with fish, chicken, or raw pounded
meat. Vegetables and fruit must be avoided almost throughout.

How far drugs directly influence the healing of the ulcer is doubtful, but

they may be required to meet particular symptoms. For pain, if unrelieved

by diet, one may give opium in small doses of the extract or tincture, or the

liquor morphinae hydrochloratis in 10- or 15-minim doses. In severe cases

the hypodermic injection may be used
;
but the opiate treatment must always

be discontinued as soon as relief is obtained. Bismuth is also of value pos-
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sibly in allaying accompanying gastritis; it should be given in doses of lo

or 15 grains of the subnitrate suspended in mucilage, or a drachm or two of

the liquor. Local applications may also be applied to the epigastrium, such

as hot fomentations, mustard leaf, or even blisters in severe cases
; sometimes

ice-compresses give relief. Vomiting may be checked by morphia or bis-

muth and morphia, by effervescing medicines^ or by a few drops of tincture

of iodine given every hour. If a profuse hemorrhage occurs the patient must

be kept at rest, and no food must be given by the stomach for some hours ;

ice should be applied to the epigastrium ; and ergotin may be injected in i

or 2-grain doses every two or three hours. With continued discharge of

blood other astringents should be used internally, such as tannin, acetate of

lead, alum, or tincture of perchloride of iron in 5 -minim doses every hour.

Heartburn may be relieved by alkalies, especially bicarbonate of soda;

constipation by cold-water enemata, or Carlsbad salts in the morning before

breakfast ; by compound liquorice powder, or pills containing rhubarb or

aloes.

CANCER OF THE STOMACH.

.Etiology.—Cancer of the stomach is rarely seen before the age of thirty,

and the majority of cases occur between forty and sixty. Sex has no appre-

ciable influence; and though there can be no doubt that cancer in general

is to a certain extent hereditary, this is not a prominent feature of cancer

of the stomach. Lebert gives seven per cent, as the proportion of cases

that can be attributed to hereditary influence. It is equally frequent among
the rich and the poor, and is not related to any particular occupation. It

frequently happens in those who have been hitherto quite healthy, and is not

determined by any previous disease of the stomach, with the exception of

ulcer, a k\v cases of which have been found in association with cancer, or

actually themselves becoming cancerous.

Pathological Anatomy.—Cancer affects all parts of the stomach
;
but

in at least half the cases the pylorus is the seat of the disease; and in many
others the lesser curvature. If it affects the cardiac extremity, the oesophagus
is generally also involved, and Dr. Fagge thinks that these are really instances

of oesophageal cancer spreading to the stomach. They may indeed be squa-
mous epithelioma, the least common form of cancer to attack the stomach.

Scirrhus is the most frequent, occurring in nearly half the cases, and medul-

lary, colloid, and villous cancer occupy an intermediate position.

The cancer commonly begins as an overgrowth of the epithelial cells of

the glands of the mucous membrane
;
the growths project into the submucous

tissue, proliferate further, and gradually involve all the coats. In cancer of

the pylorus the whole wall of the stomach at this spot is thickened, and pro-

jects internally, so as to narrow considerably the passage from the stomach

into the duodenum; this may admit with diflftculty the little finger or a large
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catheter. The projection terminates abruptly toward the duodenum, more

gradually toward the stomach. The thickening mostly affects the submucous

layer, but also the muscular coat
;
and the bands of muscular fibre are sepa-

rated from one another by the new growth. Subsequently, the subserous

layer is involved, and deposits of cancer may occur in the adjacent peritoneal

surface. It is harder or softer, according to the amount of stroma that is

formed ;
and in later stages it often ulcerates upon the inner surface. The

adjacent mucous membrane may show nodular growths or villous processes.

Cancer affecting the body of the stomach occurs in patches or bands of

irregular shape and size.

Important changes occur in the stomach and adjacent parts as a result of

cancer, which are in many ways similar to those following simple ulcer.

Thus, the ulcerative process may erode vessels and lead to hemorrhage ;
this

is much less often profuse than it is in simple ulcer. Dilatation of the

stomach is very frequent as a result of the narrowing or stenosis of the

pylorus, which the growth of cancer necessitates ;
but in a certain number

of cases the stomach is actually smaller, and this generally when the cancer

affects the body of the organ and leaves the orifices free. Adhesion of the

stomach to other organs commonly takes place, as the growth reaches the

peritoneal surface, and invasion of the organ with cancer may follow. The

liver and pancreas are thus frequently attacked ; occasionally the spleen or

colon. In the last case a gastro-colic fistula may result. When the cancer

is in front the abdominal wall may become adherent, or, in the absence of

adhesion, perforation into the peritoneum may take place, but this is much

less likely than in simple ulcer. More often subacute or chronic peritotiitis

takes place without perforation, either spreading from the original lesion, or

following a general growth of cancer in the peritoneum.

Secondary deposits occur in various organs, in the peritoneum, as just

stated, in the liver, pancreas, and especially in the mesenteric, retroperito-

neal, and portal lymph-glands. The spleen is more rarely affected
;
and

occasionally more distant organs, as the brain and lungs. After death from

cancer, the heart is commonly in the condition known as brown atrophy.

Symptoms.—In the earliest stages there is nothing characteristic about

the symptoms, which are chiefly those of dyspepsia. There is discomfort,

fullness, weight, or pain after food, with acid eructations or flatulence. The

pain may be at the epigastrium, or in the position of heartburn
;
small quan-

tities of food may be regurgitated. After a time votniting takes place, at

first only at long intervals, then weekly, or two or three times a week. Pain

then becomes a more prominent symptom, and though, like the other symp-

toms, at first related more or less closely to the ingestion of food, it soon

becomes more constant, or arises independently of a meal.

It commonly radiates from the epigastric region, where it is, in later stages,

most intense, and is occasionally felt between the shoulders, or in the lumbar
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region. It is often stabbing, and lancinating, but may be boring, burning,

gnawing, or tearing. The vomited matters consist of food in different

stages of digestion, mixed with more or less mucus, or streaks of blood.

Often the blood mixed with the vomit has been altered by conversion of

haemoglobin into haematin, so as to give it the characteristic coffee-ground

appearance. Abundant hemorrhages are much less common than in ulcer
;

but if a large vessel, such as the splenic artery, is eroded, profuse and fatal

bleeding will result.

In the majority of cases, a tumor is discovered at some time or other
;
but

rarely in the first three or four months. The position of course varies with

the part of the stomach affected. A pyloric tumor is commonly situated a

little to the right of the middle line, midway between the ensiform appendix
and the umbilicus, but it may be close to the umbilicus, or more to the right

of the middle line
; indeed, almost anywhere in the triangle formed by the

right costal margin, the middle line, and a horizontal line running through
the umbilicus. When the stomach is much dilated the tumor is even below

the umbilicus. It varies in size from that of a walnut to that of a small

orange, is generally very hard, sometimes globular, but often somewhat

square, and mostly irregularly nodular. It is at first freely movable, and

descends on inspiration, but in later stages it may contract adhesions and

become more fixed. It frequently receives an impulse from the underlying
aorta. On percussion it is dull, or imperfectly resonant : handling it causes

pain, which may last for some time afterward.

The condition of the abdomen varies. As a result of the small quantity
of food that passes the pylorus, it is frequently empty, but presents in many
cases the prominence in the upper or left portion, which is due to dilatation

of the stomach. Dilatation is further recognized by the peristaltic wave of

contraction, the varying resonance and dullness on percussion according to

the amount of the contents, and splashing sounds heard on movement.

Other tests of dilatation are described in a later section. The vomiting is

often characteristic : large quantities of a brown, or grayish-brown, fluid are

evacuated, which froths on the surface, and in which the spores of the yeast-

plant and the sarcina ventriculi can be detected with the microscope.

Indications of severe constitutional disturbance set in comparatively early

in cancer of the stomach. The appetite diminishes, the patient loses flesh,

strength and color; and in advanced conditions emaciation and anaemia are

extreme. The tongue is often clean, but in the last days may be dry and

covered with sordes or deposits of thrush. The bowels are mostly consti-

pated, especially if dilatation supervenes.

Various complications may arise toward the end. Ascites may follow the

spread of cancer to the peritoneum, or the implication of the liver and

portal vein. Cancer of the retro-peritoneal glands causes oedema of the feet ;

or the same is brought about by thrombosis of the large veins.
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Gastro-colic fistula, which is mostly the result of cancer spreading from

the stomach to the colon, is hiarked either by lienteria, undigested contents

of the stomach passing directly into the colon, and hence /<fr rectum; or by
fecal vomiting, the contents of the colon passing into the stomach and

hence being vomited. The former is more frequently the case when the

pylorus is obstructed.

Death commonly takes place from exhaustion, as a result of continued

pain, vomiting, and deficient assimilation of nutriment. Rarely, a profuse

hemorrhage, or peritonitis, bronchitis or pneumonia may terminate the scene.

Duration.—The illness commonly lasts from six months to two years;

two-thirds of the cases last less than eighteen months, and a very small pro-

portion more than two years.

Diagnosis.—Cancer is usually distinguished from the majority of the

diseases of the stomach by the presence of a tumor. This is, however, not

generally felt in the earliest stages, and may be imperceptible later, from its

small size ; from the pylorus lying under the liver
;
from its being concealed

by much distention of the bowel, or by ascites; or, finally, because the

tumor is situate on the posterior wall of the stomach. If no tumor is dis-

coverable cancer may be confounded with chronic gastritis, or ulcer of the

stomach
;

or purely neuralgic pains may be thought to be due to cancer.

In gastritis the disease may have originated in imprudent diet, the pain and

vomiting are more or less intimately related to diet, the appetite is often

good, or even excessive; the tongue is furred, and headache, malaise, etc.,

are present. Cancer, on the other hand, arises independently of previous

gastric troubles, and the pain and vomiting are less dependent on food ;

finally, indeed, the pain becomes continuous. The tongue may remain

clean, but appetite is soon lost, and the nutrition of the patient suffers. In

gastritis also judicious treatment materially or entirely relieves the symptoms,
which in cancer are but little influenced.

The same important difference in the result of treatment is to be noted

between ulcer dCd^ cancer : ulcer also has a more localized pain, and the pain

and vomiting are aggravated or brought on by food. Profuse hemorrhage
is much more probably the result of ulcer, and often occurs early ;

in cancer

it appears late, if at all
; coffee-ground vomit is seen in both. Anaemia is

mostly the result of hemorrhage in ulcer, but in cancer it develops when the

bleeding has been slight or absent. A cicatrized ulcer may lead to trouble-

some pains, but there is the long history, and the strength and health are

fairly maintained. Another occasional result, both of ulcer and cancer, is

dilatation of the stomach
; this occurs very late in ulcer, but much more

rapidly in cancer. The age to which cancer is almost strictly limited, and

the short duration of the disease, are also important elements in its diag-

nosis. Lastly, ulcer is nearly always improved by judicious dietetic treat-

ment, whereas cancer may be scarcely at all relieved.

35
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In purely nervous affections of the stomach the pain is continuous, but

there is generally no wasting.
•

Occasionally the anaemia of cancer has been so marked, and the local

symptoms so slight as to have led to the suspicion of an idiopathic ancemia ;

this is especially likely where the tumor is small, or not easily reached. In

such cases repeated examinations of the abdomen must be made. The

abdomen should be empty, the patient reclining in bed, and the warm hand

should be laid gently upon the epigastrium while the patient is directed to

breathe quietly but rather deeply. Sometimes in this way an abnormal

hardness can be felt that could never be detected by manipulation with the

fingers.

Recently it has been stated that in cancer of the stomach the gastric

secretions contain no hydrochloric acid, and that this fact may be relied

upon as a means of diagnosing cancer from ulcer and other chronic diseases.

After food some of the contents are removed with the stomach-pump, and

tested by the addition of methyl anilin violet. It has, however, been since

shown that hydrochloric acid is sometimes present in cases of cancer, and

not always in other chronic diseases
; and, moreover, that methyl anilin is

not a certain test for it.

Prognosis.—This is very unfavorable, but perhaps less so now that can-

cer of the stomach has come within the range of practicable surgery. But in

cases that are much advanced the end is only a matter of short time, the

rapidity being commonly in proportion to the severity of the chief symp-

toms, pain and vomiting, and to the prejudicial influence which they have

upon the nutrition of the patient.

Treatment.—The diet must be conducted on somewhat different princi-

ples from those followed in ulcer. Since the symptoms are not solely depend-

ent on food, and the tendency to exhaustion is so certain and pronounced,

we must avoid the treatment by abstinence which is justifiable in the more

curable disease. Only rarely, when the pain is very severe, may the patient

be fed by enemata for a few days ; but generally the food must be of a light,

nutritious kind, and must be given in the natural way—by the mouth. Milk,

milk and soda-water, or milk peptonized with liquor pancreaticus, may be

given in some cases ;
in others it may be thickened with farinaceous food, or

eggs ; or more solid nutriment may be borne, such as fish, chicken, or oysters.

Wine of a light kind may be allowed ; champagne is often useful on account

of its effervescence, and in late stages brandy may be necessary. The symp-

toms of pain and vomiting must be dealt with much as in ulcer. For vomiting,

ice internally, either alone or with milk, and ice applications to the epigas-

trium ; effervescing medicines, small quantities of iced champagne, extract

of opium in doses of -i to ^ grain, or morphia in pill or solution
(|-

to \ grain)

should be tried. Opium or morphia is again constantly required for the pain ;

or locally a small blister or chloroform liniment will sometimes give relief.



HYPERTROPHIC STENOSIS OF THE PYLORUS. 547

Constipation must be met by enemata, or by saline purgatives, or by pills of

aloes and iron.

If dilatation is a prominent symptom, and large quantities of food are

vomited every few days, much relief is often afforded by washing out the

stomach daily with the stomach-pump or siphon-tube {see Dilatation).

It is, perhaps, too early to speak dogmatically on the subject of operations

for cancer of the stomach
;
but they are acquiring an increasing importance,

and some cases have been successful. Two operations have been performed :

one, resection of the pylorus (pylorectomy), in which the cancerous tumor

is removed, and the duodenum is stitched to the stomach
;
the other (gastro-

enterostomy) in which the duodenum, or other portion of the small intestine

lower down, is joined to the stomach at a point where the wall is healthy,

so as to create a gastro-enteric fistula by which the chyme may pass from

the stomach into the alimentary canal below it. The former seeks to extir-

pate the disease in its early stage, before it has spread to deeper parts j
the

latter is more suited for cases where the spread of the cancer or the growth of

secondary deposits makes the removal of the primary tumor difficult, impos-

sible, or useless. Enterostomy, or attaching a portion of the small intestine

to the surface, and feeding the patient through the aperture, has also been

attempted.

HYPERTROPHIC STENOSIS OF THE PYLORUS.

Whether a thickening of the pylorus which obstructs its channel can be

anything else but cancer has been the subject of much difference of opinion.

Dr. Fagge thought that some cases of "simple hypertrophy" might be

instances of sarcoma ;
but many authors speak of a non-cancerous thicken-

ing. Lebert describes the muscular layer as being chiefly involved, reaching

in some cases a thickening of half an inch, while the submucous layer is

less bulky. Under the microscope he finds only hypertrophied muscular

tissue, and a connective tissue poor in cells. Clinically it differs from cases

of cancerous stricture in some important points. It has a duration of some

years, and begins with symptoms of chronic catarrh, which are continuous,

with remissions and exacerbations, until finally hypertrophy and dilatation

of the walls of the stomach ensue. The Symptoms are, then, mainly
those of dilatation, which will be detailed shortly.

The Treatment is, at first, such as is suitable for chronic catarrh. When
dilatation is established, washing out the stomach may be practiced ; and

more suitably, and with more promise of success, than in the dilatation of

cancer or ulcer.

Surgery here also has come to our assistance, and Professor Loreta has

practiced mechanical dilatation of the pylorus, by making an incision into

the stomach, introducing a finger of each hand into the pylorus, and forci-

bly stretching it open.
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DILATATION OF THE STOMACH.

Acute Dilatation.

Dr. Fagge described some years ago two cases in which enormous dila-

tation of the stomach came on with great rapidity. From the stomach of

one case seven pints of a greenish fluid were removed by the stomach pump.
The previous symptoms were pain and vomiting, which may have indicated

an acute or subacute gastric catarrh, and the patients, with the occurrence of

the distention, became collapsed and died. In the case from which the

fluid was removed during life, the stomach was found contracted to its

natural size after death, and Dr. Fagge suggests, as a better name, acute

paralytic distention.

The following are the physical characters given by him : (i) A rapidly

increasing distention of the abdomen which is unsymmetrical, the left hypo-

chondrium being full, while the right is comparatively flattened. (2) The

presence of a surface marking which descends obliquely from the left hypp-
chondrium toward the umbilicus, and which corresponds with the lesser

curvature of the stomach. This seems to move up and down each time the

patient breathes. (3) Dullness and fluctuation in the pubic region with

resonance over the front of the abdomen. (4) The production of a splash-

ing sound on manipulation.

The Treatment is obviously the removal of the contents of the stomach

as promptly as possible by means of the stomach pump.

Chronic Dilatation.

Chronic dilatation of the stomach results from (i) various conditions which

produce obstruction of the pylorus ;
and from (2) conditions which alter the

contractile power of the muscular walls. The causes of obstruction are most

often cancer, and the hypertrophic stenosis above described ; cicatrices of

ulcers less commonly ; very rarely pressure from without, binding down by

adhesions, and, quite exceptionally, cicatrices from corrosive substances

which generally involve the oesophageal aperture.

The causes of weakening of the muscular tissue are chronic inflammation

(gastritis) and excessive overloading of the stomach, such as sometimes occurs

in the insane. Obstruction produces the greatest extent of dilatation.

Physical Signs of Dilatation.—In marked cases, when the abdomen

is exposed, it is seen to be asymmetrical, presenting a rounded prominence
in its left half. This prominence extends below the level of the umbilicus,

its lower margin having a curve convex downward and outward, from the

lower part of the costal margin to the right of the middle line. The left half

of the epigastrium may be sunken above another shorter curved line, which

corresponds to the lesser curvature of the dilated stomach. From time to
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time a wave of peristaltic movement passes from left to right and downward

across the prominent part. A portion at the extreme left, about the size of

the hand, quickly forms a convex prominence, with a decided amount of

resistance to pressure ;
in a few seconds the swelling subsides, and another

part, more to the right, swells up for a similar length of time. After each

successive portion of the stomach wall has become hard and prominent the

whole subsides. This phenomenon occurs spontaneously, or may be set up

by manipulating the abdominal wall, or flicking it with the finger sharply,

or sometimes on mere exposure of the abdomen. Percussion of the swelling

gives varying results, according to the proportions of air and liquid which

the dilated stomach contains ; generally the lower part is dull, the upper

part is tympanitic ;
and some change in the relative positions of the two

sounds may be got by altering the position of the patient.

By sharp movements of the stomach, as when the patient is shaken, or the

prominent stomach is roughly manipulated (best by suddenly pressing upon

it, and quickly withdrawing the hand) the liquid contents are set in motion,

and splashing can be heard and felt.

Other tests have been employed ; thus, if half a drachm of sodic carbonate

and the same quantity of tartaric acid be introduced separately, but within a

short interval, into the stomach, carbonic acid will be set free, which will

give some clue as to the position of the organ. Penzoldt pumps in a quart

of water, and observes what difference it makes in the areas of dullness and

resonance. Leube introduces a long sound through the mouth into the

stomach, and pushes the point against the anterior wall of the abdomen.

In health a sound should not go in more than twenty-four inches.

A characteristic feature of dilatation is the manner in which vomiting takes

place. The food is retained very well for three or four days, and then a

large quantity, two or three pints, is vomited at once. It is generally of a

grayish-brown color, frothing on the surface
;
and on microscopic exami-

nation it shows numerous spores of the yeast-plant, toriila cerevisice, and the

spores, in groups of four, known as sarcina ventriculi, so called from their

resemblance to boxes or bales tied round with a cord.

Treatment.—For dilatation of the stomach, the operation of washing it

out has been found of great value. The over-distended organ is thus relieved

of the accumulation of liquid and undigested food ;
and any catarrh that

may coexist is at the same time benefited. The operation may be done with

the stomach-pump ; or a tube introduced into the stomach may be connected

with a funnel, and the stomach is filled by raising the funnel above the level

of the mouth and pouring in water ;
it is emptied again by depressing the

funnel, and inverting it into a suitable vessel. Or the tube in the mouth may
be connected by a Y-shaped joint with one tube passing upward to a funnel,

or other receiver, and another downward into a vessel
;
when water is poured

in, the lower tube is closed by the fingers just below the joint, and when it is
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desired to empty the stomach the upper tube is compressed and the lower

left free. These two siphon arrangements have the advantage that they can

be used by the patient himself, although they do not empty the stomach

so completely as the stomach-pump.
Whatever apparatus is used, the stomach is first emptied entirely of its con-

tents, and is then rinsed out, one or two pints of water being introduced and

removed, and the process being repeated till the contents come out nearly

clear. The water used for washing it is either pure, or contains bicarbonate

of sodium (one or two per cent.), or salicylic acid (one per cent.). The

washing should be done once daily, half-an-hour before the largest meal.

The diet should be light, nutritious, and digestible ;
and the bowels should

be kept active by salines, such as magnesium sulphate and Carlsbad salts.

DISEASES OF THE INTESTINE.

ENTERITIS.

There are several conditions, affecting different parts of the alimentary

canal, that may logically be termed enteritis, or inflammation of the intes-

tine. For instance, the catarrhal process, of which some forms of diarrhoea

are the result
;
tubercular and typhoid ulcerations in the ileum

;
the ulcer-

ative inflammation of the colon, known as dysentery; and the acute changes
set up by intussusception and strangulations, are all, in fact, enteritis. But

a large number of these have already received distinctive names, others are

only secondary conditions, which produce few symptoms beyond those of

the primary disorder; and in others, again, inflammation of the coats of the

intestine involves a peritonitis, which throws the symptoms due to the mucous

inflammation completely into the shade. Thus the number of cases that

require separate description as enteritis is but a small one, though it is prob-

able that a fair consideration of the pathological side of many of our intes-

tinal cases, such as diarrhoea, would show that the name might be justly used

more often.

Enteritis occurs in three forms—catarrhal, diphtheritic or pellicular, and

phlegmonous.
Catarrhal Enteritis.

{Intestinal Catarrh.)

Anything which irritates the mucous membrane of the intestine may set

up catarrh, such as unsuitable food, certain poisons, and pUrgative drugs.

It is also ascribed sometimes to chill ; but a much more potent factor in its

production is excessive heat, and it is always more prevalent in the hot
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weather of summer and autumn than in the remaining part of the year.

This frequency in the summer concerns people of all ages, but young infants

are especially attacked. It is not at all clear what is the immediate cause

which the heat brings into play. In very hot weather food is more difficult

to keep fresh, and milk turns with great readiness, so that the chances of an

infant having an unsuitable or irritating food are much increased. It is

highly probable that microorganisms may be involved in the process, but of

this the evidence is not as yet complete. Catarrh of the intestines may also

arise from passive congestion in cardiac and hepatic disease.

Anatomy.—The changes in the mucous membrane of the intestine are

similar to those in other parts of the body. The tissues are more vascular

and become swollen, and large quantities of mucus are excreted. The epi-

thelial cells of Lieberkiihn's glands become swollen, cloudy, and are shed,

and cellular infiltration takes place in the intertubular tissue. In more

advanced cases the solitary follicles are swollen, and they may become

eroded and produce small (follicular) ulcers. In some cases, also, ulcerations

may occur in other parts of the mucous membrane, and the secretions may
consist of muco-pus, or even pus. As a rule, the inflammation subsides, but

it may lapse into a chronic condition, with more prominent changes in the

mucous membrane. Sometimes there is considerable thickening, with slaty

discoloration of the surface
;
often—especially in the chronic catarrh of in-

fants—there is atrophy of the mucous membrane, involving the glandular

layer, but leaving the muscular layer of the mucous membrane and the sub-

mucous tissue intact.

Symptoms.—The chief symptom of enteritis is diarrhoea, or the frequent

passage of motions, loose or liquid in consistence. This symptom is due,

not only to the alteration in the secretions poured into the intestinal canal,

but also, and largely, to the increased peristaltic movements which the irri-

tation of the mucous membrane calls forth. The condition of the faeces

varies much
; they are generally at first abundant, liquid, and brownish in

color, with flakes or lumps of more solid matter
;

but they soon become

paler, or, it may be, yellowish, or sometimes green ;
in consistence they are

often quite watery, or, it may be, slimy, or containing lumps of brownish

mucus. Under the microscope there are particles of undigested food, meat

fibre, starch granules, and fat, with crystals of triple phosphate, epithelial

and pus cells, and bacteria. The bowels may be moved from two or three

times a day to ten, twelve, or more.

Pain is often present, but not so much continuously as in the form of

colicky or griping attacks, which precede the passage of the motions and

subside again afterward. Actual tenderness is not generally present, nor

does examination of the abdomen reveal anything characteristic. Gurgling
noises and borborygmi from time to time accompany the more active intes-

tinal movements. The temperature is variable : it may be raised one or two
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degrees, or remain normal. Frequently the appetite is lost, the patient

complains of thirst, the mouth is dry, the tongue is slightly furred, and a

considerable degree of bodily weakness results when the diarrhoea is exces-

sive. A very sudden and acute attack may begin with vomiting.
In most cases the symptoms pass off in the course of a few days ;

the

diarrhoea may cease suddenly, leaving a long interval before the bowels are

again opened, or the motions may gradually become less frequent, gaining a

firmer and firmer consistence. If the complaint becomes chronic, the patient

is troubled with three or four evacuations daily of watery mucus, with occa-

sional griping pains. The imperfect digestion and absorption of food may
lead to considerable loss of nutrition.

Some differences may be noted in the symptoms, according as one or other

part of the alimentary canal is affected. Thus catarrh of the small intestine

is more likely to be present if the stomach is at the same time involved : it

is less likely to be accompanied by diarrhoea, which must depend finally upon
the action of the large intestine. The evacuations often contain bile and

undigested food, and mucus, if present, is more intimately mixed with the

faeces. In catarrh of the large intestine, the mucus occurs in separate masses ;

muco-pus or pus itself may be recognizable. As catarrh approaches the rec-

tum, tenesmus is more likely to be a symptom.
Treatment.—The patient should remain in bed, and be kept warm.

Beyond this, in slighter cases, a careful regulation of the diet may be all

that is necessary. Gruel, arrowroot, beef-tea, or mutton broth, with rusk or

toast, milk and soda-water, or milk and lime-water in small quantities at a

time, should take the place of the ordinary meals. They should not be

given too hot. Many cases, however, will require drugs in addition. If it

is quite certain that irritating matters, such as unripe food, are the cause of

the attack, and are still in the bowel, a laxative may be given in order to

get rid of them and so prevent further irritation. For this purpose a single

dose of castor oil may be given, or of compound rhubarb powder, or of

calomel. But generally, by the time the case comes under treatment, there

has been a free evacuation, and it is desirable to check the excessive peristal-

sis and abundant discharge, as well as to relieve pain. The tincture of opium

may be given in doses of 5 minims every four hours, combined with an

astringent such as htcmatoxylon, catechu, the aromatic chalk powder, or

dilute sulphuric acid. Bismuth is also of value, and may be given with

opium. If the griping is very severe, morphia may be injected subcuta-

neously. If the diarrhoea is obstinate and exhausting, an enema of two ounces

of starch containing fifteen minims of laudanum may often be used with

success. In children, opium must be used as little as possible ; bismuth, and

aromatic chalk powder must first be tried. If opium be necessary, the dose

for a child one year old should not exceed one minim of the tincture, and

it is well to begin with less.
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In chronic intestinal catarrh, rest, careful regulation of the diet, with

opium and astringents, are still required. Here also enemata may be found

useful—two or three pints of warm water containing one per cent, of boric

acid, salicylic acid, tannin, or acetate of lead.

There are some special forms of intestinal disorder that deserve separate

mention.
English Cholera.

Cholera Nostras.—This is an acute gastro-enteritis, which occurs occa-

sionally in the summer months, and appears often to be set up by unsuitable

ingesta.^ The patient is seized with vomiting and diarrhoea
;
the evacua-

tions soon have a rice-water appearance, and serious collapse, with cold sur-

face, small pulse, sunken eyes, and cramps in the calves, ensues. Much more

often infants are seized with a similar affection, in which vomiting and fre-

quent diarrhoea quickly bring them to a dangerous state of collapse, with

depressed fontanelle, and almost complete unconsciousness.

The principles of Treatment are the same : extreme care with the diet,

and the use of astringents ;
but a preliminary purge is here out of the ques-

tion, and we must have recourse from the first to stimulants, such as brandy,

ether, and ammonia. For infants, bismuth or aromatic chalk powder, with

Dover's powder, in very small doses
;

for adults the tincture of opium in 5

or lo-minim doses, with ether, or aromatic spirits of ammonia.

Infantile Enteritis.

Children are subject to a chronic intestinal disorder, which is probably,

in part at least, of a catarrhal nature. It is by far most frequent in infants

who cannot be brought up at the breast, or must be weaned early and have

to' depend on artificial feeding. Sometimes immediately after birth, or

directly it is weaned, in other cases after a longer or shorter interval, the food

disagrees ;
the child vomits, and the motions are loose

;
or with not much

vomiting, there is constant diarrhoea. If it is taking milk, it is returned in

curdled lumps; by the bowels also particles of undigested milk are passed,

but the fseces, which in the healthy infant are yellow, generally become grass

green in color, are slimy from mucus, and very offensive. Among the poorer

people, children under twelve or fifteen months are often fed with potato and

meat, much the same as their parents, and in such cases undigested particles

of these foods are found in the motions. The children suffer from griping

* There is reason to believe that some of these cases, and some described as acute ente-

ritis, are intances of poisoning by ptomaines, but the subject requires much investigation yet.

Ptomaines, or cadaveric alkaloids, are poisonous alkaloidal bases, which have been found in

decomposing meat, fish, gelatine, cheese, yeast, and putrid corpses. Several have been iso-

lated and chemically analyzed. Many of them appear to be found in the contents of the

alimentary canal, and it is thought that some of the ill effects of constipation may be due to

their absorption into the circulation.
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pains, which are brought on by the ingestion of food, or occur just before a

loose evacuation. Frequently the abdomen is distended with flatus, but pre-

sents nothing to examination with the hand. The condition, though often

spoken of by the parents as "consumption of the bowels," has no necessary

connection with either tubercular ulceration, tubercular peritonitis, or casea-

tion of the mesenteric glands {tabes mesentericd). After a certain time the

child emaciates, lies fretful in its mother's arms, and is constantly whining,
or screaming from time to time with sudden pain. Finally, collapse and

death may terminate the scene.

Morbid Anatomy.—In the majority of cases the appearances in the

intestine are confined to enlargement of the solitary follicles, with perhaps
abrasion and ulceration

;
in old cases the intestines have been found

atrophied. Both small and large bowel may be involved. If rickets, or

tubercle, or caseating glands are found, they must be regarded as secondary,
if not independent.

Treatment.—The management of the child's food is the first considera-

tion. If the child is suckled, it should be seen that the mother's milk is of

good quality, and that it is not given too frequently ;
a baby of one or two

months old should not be nursed more than every two or three hours, and

the mother must carefully abstain from giving it the breast simply because it

cries. If from any cause the mother is unable to suckle it, the most efficient

substitute is a wet nurse, and if this cannot be provided, asses' milk is of

value, as having a composition more like that of human milk than has cows'

milk. However, it is only in rare cases that either of these substitutes can

be procured, and nearly always cows' milk has to be relied upon. This dif-

fers from human milk in being richer, and somewhat less sweet. It therefore

requires to be diluted with water, and slightly sweetened. For infants under

one month old, there should be one part of pure milk to two parts of water,

for those a little older, up to four months, there may be equal parts of milk

and water, and after that age two parts of milk to one of water. Cows' milk

also differs from human milk in its casein, which, in the child's stomach,

coagulates into large firm lumps, which only slowly dissolve, and may cause

vomiting, or pass undigested with the faeces ;
whereas the casein of human

milk coagulates in much smaller flakes. The addition of a little soda or

lime-water corrects this fault in cows' milk; the quantity of lime-water to be

added is one-eighth or one-sixth part of the milk and water. Some children

will reject even this, and then a trial must be made of some of the special

milk foods, such as condensed milk, or Nestle's and Mellin's preparations.

Food containing starch should generally be avoided during the first four

months, when the child's salivary secretion is wanting.

Medicinally, very small doses of mercury may be given with advantage.

Calomel, -g-
or i-

grain with sugar, or hydrarg. c. cret., \ grain or i grain,

with I or 2 grains of bicarbonate of soda, may be given two or three times a
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day. This, with the improved diet, will often be sufificient
;
but if diarrhoea

is obstinate and associated with much pain, it is desirable to give astringents,

which in older children may be combined with small doses of opiates, in the

form of Dover's powder or the tincture.

Intestinal Casts. Mucous Colic.

There is a peculiar affection of the lower bowel, which is sometimes

included under chronic catarrhal disorders. Large pieces of membrane, or

casts, are discharged from the rectum from time to time. It occurs most

frequently in females, but it is a rare disease. There is commonly trouble-

some constipation, and the discharge of membrane is preceded by severe

griping pains. The casts may be several inches or even feet in length, and

an eighth to a quarter of an inch in thickness ; they are yellowish-brown,

transparent, and gelatinous. They appear to consist of mucus, in which are

embedded cylindrical epithelium, some round cells, and crystals of choles-

terin and triple phosphate of calcium. The disease lasts for years, and is

very intractable.

Diphtheritic or Pellicular Enteritis.

The mucous membrane of the intestine is generally much injected, and

presents numerous white patches of membrane. These lie usually along the

edges of the valvulae conniventes, leaving free the depressions between the

valvulse ;
but they may be more extensive. This form is seen sometimes as

a complication of acute diseases, as, for instance, in purpura rheumatica.

The symptoms may be masked by those of the general disease, or may be

similar to those of catarrhal enteritis.

Phlegmonous Enteritis.

In this form all the coats of the bowel are involved, including the serous

coat or peritoneum. There is generally intense redness and vascularity, the

mucous and submucous coats are thickened, softer, and more friable than

natural, and the peritoneum is vascular, sticky, or covered with lymph. It

is usually a local disorder, arising from mechanical interference with the

bowel or its circulation, or from the spread of inflammation from adjacent

parts. Thus in intussusception, and in strangulated internal and external

hernia, the bowel involved is affected with enteritis ;
in obstruction from

other causes, also, the bowel above becomes distended from retained fccces,

and ultimately its walls inflame, numerous ulcers may form, known as disten-

tion ulcers, and frequently the bowel ruptures. Cases are, however, recorded,

of localized enteritis involving all the coats of the bowel, in which none of

these mechanical causes were discoverable. The Symptoms generally

resemble those of peritonitis, and are often, in the main, due to that con-

dition, namely, pain, vomiting, local tenderness, distention of the abdomen,
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febrile reaction, and ultimately, if the case is unrelieved, collapse or death.

Diarrhoea is not commonly present : even if the mechanical conditions

allowed it, the implication of the muscular coat of the bowel will lead to its

paralysis and inaction. Treatment must be directed to the primary cause,

and in its absence is practically the same as that of peritonitis.

PERFORATING ULCER OF THE DUODENU^I.
Ulcers occur in the duodenum of the same nature and under similar con-

ditions with those that affect the stomach. They are, however, much more

rare. In their course and progress they present no essential differences
;

they cause similar symptoms, and, like gastric ulcers, may give rise to

haematemesis or perforation, contract adhesions to surrounding parts, or

cicatrize and narrow the channel of the duodenum. They are more often

latent than gastric ulcers, and the pain is situate in the right hypochondrium.
The treatment is the same.

ULCERATIVE ENTERITIS AND COLITIS.

Besides the specific lesions of typhoid fever and tuberculosis, and the

follicular ulcerations mentioned under enteritis, the small intestine is little

liable to ulceration. But from time to time extensive ulcers form in the large

intestine, which are not follicular, nor due to the above causes, nor of a

specific dysenteric nature
;
and in this kind of ulceration, the small intestine

is sometimes involved. The ulcers are often large, irregular, confluent, and

extend to the muscular coat : sloughs may be found adhering to the surface,

and the intervening mucous membrane is vascular, swollen, or pigmented.
Sometimes the ulcers perforate. Dr. Hale White (Guy's Hospital Reports,

1888) points out that the symptoms in a number of cases in which the colon

was involved, were pain and diarrhoea : the stools were not typically dysen-

teric, but contained blood not mixed with the faeces, and only occasionally

a little mucus. Sometimes shreds or sloughs were present. The patients

became sallow, lost strength and flesh, and died from exhaustion or perfo-

ration. It is a disease of middle age, and affects men more than women.

Treatment should be similar to that of diarrhoea—rest, bland nutritious

diet, astringents, and opium.

TYPHLITIS AND PERITYPHLITIS.

Although the anatomical relations of the caecum seem to offer unusual

facilities for the accumulation of fecal matters in this part of the bowel, and

for inflammation of its walls as a result, it seems, ixoxsx post-mortem evidence,

to be probable that the great majority of the cases described as typhlitis and

I
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perityphlitis arise from lesions of the appendix cseci. Solid bodies of differ-

ent kinds find their way into the appendix, and there, lying latent perhaps
for a while, at length set up inflammation, ulceration, sloughing, and perfo-

ration of its coats. These are sometimes cherry-stones, orange-pips, seeds,

bristles, etc., but as a rule the irritant is a concretion the size of a pea or

plum-stone, yellow or grayish in color, which consists of dry fecal matter,

mixed with mucus, and hardened by the deposit of lime salts. Sometimes,

however, no such body can be found, and apparently the ulceration is due

to some other cause : it may, indeed, be a tubercular ulcer. In any case,

the inflammation of the appendix creci has important consequences. Firstly,

it may perforate at once into the peritoneum, and cause a fatal peritonitis

within a few days. Secondly, it may, before perforation, cause adhesions

between the appendix and adjacent parts ;
inflammation spreads to them and

to the connective tissue behind the csecum, infiltration and swelling follow,

and finally an abscess may form. This abscess points toward the skin, ®r it

ruptures and discharges its contents into the alimentary canal, or it bursts

into the peritoneal cavity. A third termination, intermediate between this

and acute general peritonitis, is one in which a peritonitis, at first local,

gradually extends with the formation of peritoneal abscesses in different

parts of the abdomen, until death takes place in from three to six weeks.

Of the first and third of these results an account is given under peritonitis ;

the second, which is commonly known under the name of perityphlitis, will

now be described.

Symptoms.—The onset is often somewhat rapid, and the patient is

taken with pain in the right iliac fossa, malaise, nausea, and some febrile

reaction. The tongue is furred, the appetite fails, there is thirst, and the

bowels are constipated ;
there may be also vomiting. The abdomen may be

somewhat distended, but not generally much
; and there is tenderness in the

right iliac fossa. Here, also, after a time, a certain amount of resistance

can be felt, which soon becomes a definite tumor, situate above Poupart's

ligament, extending from the anterior superior spinous process of the ilium

to the pubes, and internally half or two-thirds of the distance from Poupart's

ligament to the umbilicus. It is often quite dull to percussion, sometimes

of a modified tympanitic note ; the rest of the abdomen is supple and

resonant. The temperature may rise to 103° or 104°, the pulse to ico or

120. The pain may be irregular or paroxysmal, and often shoots down the

right leg.

In its further progress the tumor subsides, gradually becoming less definite

and smaller, so that it disappears in from ten to twenty days from the time

it was discovered, while the fever and other unfavorable signs diminish.

On the other hand, the swelling may suppurate, with still further enlarge-

ment, increasing pain, discomfort, and illness, oscillating temperature with

or without rigors, profuse sweating, and all the other indications of septic
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absorption. Fluctuation is then generally felt, and occasionally the tumor

becomes resonant on percussion, from decomposition and formation of gas

in the interior. Spontaneous recovery may even now take place by rupture

of the sac into the alimentary canal, when the pain and discomfort are quickly

relieved, and a quantity of pus may be noticed to pass by the rectum.

Generally, however, the abscess has to be opened by the surgeon ; and the

convalescence may be slow, as often the sinus is a deep one, and there is

much surrounding infiltration. Rupture may take place into the peritoneal

cavity, or into the vagina.

Diagnosis.—The majority of these cases are at once recognizable from

the local symptoms with nausea or vomiting, constipation and fever. The

leg is not drawn up as in psoas abscess. A very protracted case of peri-

typhlitis with much infiltration, in a middle-aged person, may give rise to

suspicions of malignant disease
;
but cKcal disease is very much more fre-

quent in younger people.

Treatment.—The chief object should be to give complete rest to the

intestine, so that the inflammation may be confined within the limits it has

already reached, and no risk may be run of an extravasation of intestinal

contents into the general peritoneal cavity. Especially, purgatives should

be avoided, and opium should be given freely
—for instance, i grain in pill,

or 15 minims of the tincture every four hours. The diet should consist

mainly of milk in small quantities, and nausea or vomiting may be allayed

by sucking ice. Locally, linseed-meal poultices, or hot fomentations, should

be applied constantly. If fluctuation is felt, exploration, with a view to

incision and drainage, may be desirable long before the skin is involved.

DIARRHOEA.

By diarrhoea we mean the passage of motions more often, and of looser

consistence, than is normal. Much that can be said of diarrhoea has been

described under the head of Enteritis, of which diarrhoea is a frequent

symptom ;
but as this disorder is set up either by excessive peristaltic action,

or by increase of the intestinal secretions, as well as by a morbid condition

of the mucous membrane, it may arise in many other ways besides enteritis;

and it is not always easy to say whether a catarrh of the bowel has any share

in its production or not.

Causation.—A purely nervous influence may cause diarrhoea, as, for

instance, fear
; and a chill may produce it, possibly, in the same way. The

more common causes are irritating foods and liquids, impurities in the

drinking water or in the air that we breathe, causes that have already been

mentioned in connection with intestinal catarrh. The production of diar-

rhoea is also illustrated by the use of purgative and laxative medicines, some

of which act by exciting the muscular fibre, others by stimulating the
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intestinal glands, others by actually inflaming the coats of the bowel.

Besides the conditions described as enteritis, we have other changes in the

bowel that are accompanied by diarrhoea. These are typhoid and tuber-

cular ulcerations, which affect the lower end of the ileum, and perhaps the

caecum
; dysentery already described, which affects the colon and caecum

and sometimes the lowest part of the ileum
;

lardaceous disease, which

invades both small and large intestines in cases of chronic suppuration and

chronic syphilis, but most frequently in phthisis, where it is associated often

with tubercular ulceration. Another condition of the bowel, which is

accompanied with diarrhoea, is lympho-sarcoma, which grows in the walls of

the intestine, and there may attain a thickness of half or three-quarters of

an inch, while the bowel itself, instead of being contracted by the growth,

may be actually enlarged to a circumference of ten or twelve inches. It is

of very rare occurrence.

Diarrhoea also occurs in some general illnesses where it is not so simply

explained, as in septicaemia sometimes; and occasionally it accompanies the

termination of a pneumonia or other acute fever by crisis. It must not be

forgotten that frequent discharge of liquids in small quantities does not

necessarily show that the canal of the bowel is quite free: thus intussus-

ception which partly obstructs the gut is accompanied by the passage of

mucus and blood ;
fecal fluid mixed with mucus may pass very large masses

of impacted faeces; and lastly, even a distinctly contracted intestine may
allow some of the thin liquid which collects above the obstruction to pass

through and simulate a diarrhoea.

Varieties.—Diarrhoea has received different names according to the

nature of the matters passed ; thus we have choleraic diarrhoea, in which the

stools are profuse and watery, or like the rice-water stools of cholera
;

dysenteric diarrhoea, in which mucus is largely present ; lienteric diarrhoea, or

lienteria, the passage of undigested food ; bilious diarrhoea, where the dis-

charges are deeply stained of brown or greenish-brown color, which is due,

not so much to any increase in the quantity of bile secreted, as to the fact

that the contents of the duodenum and jejunum stained with bile, have been

hurried through the alimentary canal, without giving time for the natural

reabsorption of the bile pigment. Colliquative diarrhoea is a term applied

to the profuse, exhausting and intractable discharges which occur in the last

stages of phthisis.

Treatment.—This must depend upon the cause or the associated con-

dition. The treatment of cases resulting from enteritis has been already

described, and the same principles may be followed in most acute cases.

A critical diarrhoea may generally be left to itself, and some caution must be

exercised in checking those which result from the congestive catarrh of heart

and lung disease, or take place in Bright's disease. The diarrhoea of enteric

fever should be left alone unless excessive, when starch and opium enemata



560 DISEASES OF THE INTESTINE.

are usefully employed. But in chronic and obstinate cases astringents

become necessary, and of these several combinations are in favor. Opium
is of the greatest value in quieting the movements of the intestines, and it

may be combined with the. direct astringents; of these hgematoxylon, cate-

chu, compound kino powder, hamamelis tincture, chalk, either as mistura

cretaj or aromatic powder, bismuth, sulphate of copper, or dilute sulphuric

acid are most used. In some cases with frothy or yeasty motions, where fer-

mentation is obviously proceeding, antiseptics often do good, such as sul-

phurous acid in i^-drachm doses, salicylic acid, salicylate of bismuth, or wood

charcoal.

HEMORRHAGE FROM THE BOWEL.

The passage of blood per rectutn has already been noticed as occurring in

enteric fever, in ulcer of the stomach, and in dysentery ;
it may, of course,

happen with any considerable breach of surface, but simple oozing without

obvious rupture may also lead to considerable hemorrhages. The way in

which the blood is passed may give a clue as to the point whence it comes.

In bleeding from gastric or duodenal ulcers, the blood is considerably altered

by the secretions, and forms a black, tarry, semi-liquid, or treacly mass, the

well-known melsena; in hemorrhage from typhoid ulcers, the blood is equally

unmixed with faeces, but brighter red and more fluid than in the former case,

from the action of the alkaline contents
; the blood in dysentery is in streaks

or small clots mixed up with mucus or pus, or thin fecal matter, though from

time to time small quantities of pure blood may be passed. Large quantities

of blood may be lost from piles, or from an ulcer of the rectum. Here the

bleeding is generally caused by the act of defecation, the blood either

streaking one side of the solid fecal mass, or coming more or less pure in

drops or stream after the motion is evacuated. In scorbutic, purpuric, and

hemorrhagic conditions (scurvy, purpura hsemorrhagica, acute yellow atrophy,

malignant variola) blood comes from the rectum more or less mixed with

faeces, or pure, according to the part of the intestine yielding it, or the free-

dom with which it escapes. The Treatment of hemorrhage is described

with the various diseases which may cause it.

CONSTIPATION.

The healthy action of the bowels depends on a sufficient supply of food,

the waste of which forms the material for the faeces
;
a natural secretion of

intestinal juices ;
and an intestinal muscular system readily stimulated and

strong enough to force on the faeces from point to point. This action, how-

ever, varies in different individuals, who may still all be healthy. Most

persons have an action of the bowels once a day, but others twice a day, and

some only every other day. In disease this regular action is readily dis-
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turbed. Constipation, or retention of the faeces for longer periods than is

natural, is a marked symptom at the onset of acute febrile diseases, in many

gastric disorders, especially where vomiting is frequent, and in cerebral and

spinal diseases, where the innervation of the bowel is no doubt influenced ;

for instance, constipation is often present in cases of cerebral tumor. But

many persons, otherwise in good health, suffer from " habitual constipation."

Symptoms.—If left to themselves, the bowels only act at intervals of

two, three, four, or more days ;
the rectum becomes loaded with hard round

masses of fecal matter (scybala), generally rather pale, which are welded

together into masses. The desire to go to stool perhaps at first only results

in ineffectual straining efforts
;
but finally some scybala are passed, and the

same may be repeated two or three times within a few hours, till the lower

bowel is emptied. After this the bowel is inactive for another period of

several days. During the retention the patient may suffer various incon-

veniences. Locally, there may be a sense of fullness in the perineum, and

the hemorrhoidal veins may swell. Sometimes there is pain down the thigh

from pressure of the fecal masses on the nerves in the pelvis ;
moderate dis-

tention of the abdomen often occurs, with perhaps flatulence and eructations,

the tongue is often furred, whitish or dirty brown, and the breath may be

foul. Some patients feel languid, confused, wanting in vigor or freshness,

and have actual headache (^see footnote p. 553), or even a great deal of mental

depression. But it must be noted that often the more habitual the consti-

pation, the less is the general disturbance
;
and many are not conscious of

having anything the matter with them, though their last evacuation was many
days before.

It is generally believed that normally, when the faeces reach the top of the

rectum, they excite a peristalsis by which they are promptly discharged,

without any lengthened stay in the rectum
;

but it is certain that in habitual

constipation, either from loss of sensitiveness or lessened power, the rectum

tolerates the presence of faeces and becomes enormously dilated to accom-

modate them. The scybalous condition of the faeces is explained by their

slow progress along the large intestine, during which there is time for the

absorption of most of the liquid contained in them, while they are moulded

into shape either in the tube of the colon or in its sacculi. The possibility

of scybalous masses in the rectum allowing some fecal fluid to escape, or ex-

citing a flow of mucus and thus simulating diarrhoea, must not be forgotten.

.Etiology.—Habitual constipation is sometimes hereditary; but it is

much more often under the control of the individual, being induced by

sedentary habits, by indulgence in a too dry diet or in too much animal

food, by repressing the desire to defecate, or ignoring the sensation which

precedes it. A false modesty in large households or in schools leads many
young girls to postpone the call to empty the bowels, and lays the foundation

for a sometimes quite serious trouble. Mechanical causes also play a part

36
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in habitual constipation ;
for instance, in women, a retroflexed uterus or a

uterine or ovarian tumor. A growth in the wall of the lower bowel itself

is often a cause of constipation for some time before it becomes a recog-

nized obstruction.

Treatment.—For many cases of troublesome constipation much may be

done without having recourse to drugs. The patient should make a regular

daily visit to the closet, whether he feels any desire or no at the time
;
the

diet should be modified so as to include a sufficiency of vegetables, fruit,

fresh or preserved, or salad with salad oil
;
brown bread, whole meal bread,

or oatmeal sometimes supplies the desired stimulus to the bowel. The diet,

also, should be liquid enough, and with some a daily evacuation is ensured

by taking a tumblerful of cold water before breakfast. To those of sedentary

habits, walking exercise, horse-riding, or driving, is often of benefit.

But with all this it may still be necessary to have recourse to drugs, and a

careful selection is necessary. As a rule, very active or drastic purgatives

must be avoided
; they produce abundant liquid motions, from the effect of

which the intestinal muscle is completely exhausted, and consequently no

further evacuation takes place for days afterward. But it has already been

shown that constipation depends on weakness of peristaltic action, and hence

over-stimulation and exhaustion are especially to be avoided. From this

point of view much advantage is gained by combining with the ordinary
laxatives those drugs which have a tonic effect upon the muscle. Such is

especially nux vomica; and iron acts in a similar way.
' The remedies more commonly employed are the saline mineral waters, as

Friedrichshall, Piillna, Hunyadi Janos (containing the sulphates of magnesia
and soda), and Carlsbad (mainly sulphate of soda) ;

the patient may take

from a wineglassful to half a tumblerful before breakfast. Carlsbad salts,

extracted from the water of the different springs, of which the Sprudel seems

the most efficient, may also be given
—a teaspoonful is dissolved in half a

tumblerful of hot water, and drunk before breakfast. iVnother laxative that

has been largely used of late, is the cascara sagrada ;
it is perhaps less likely

than some other vegetable laxatives to exhaust the bowel ; it may be given

every night in doses of 30 or 40 minims of the liquid extract, combined with

syrup of ginger. A useful combination is that of extract of aloes with ex-

tract of nux vomica, one grain or a grain and a half of the former with a

quarter or half a grain of the latter, given in the morning before breakfast
;

sometimes extract of belladonna, one-sixth or a quarter of a grain, may
also be added.

Dr. Fagge speaks highly of a method suggested by Dr. Kent Spender ;

and I can confirm this recommendation. He orders pills containing a grain

of sulphate of iron with one or one and a half grain of extract of aloes, or

of compound rhubarb pill. One of these is given three times in the day

after meals ;
but active purgation must be avoided, and directly this seems
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likely to be produced, the three pills must be reduced to two, and if neces-

sary to one, each day, and, indeed, it is stated that this result generally

follows ; whereas, at first three pills daily were required to keep the bowels

regular, after a time two suffice, later on one only, and ultimately the bowels

act without any assistance whatever. Nux vomica and belladonna may also

be combined with aloes and iron. Galvanism, massage, and kneading of

the abdomen are means which may be resorted to in exceptional cases.

Repeated enemata of cold water are sometimes advised, but they are apt to

do harm by distending the bowel unduly ;
for an occasional evacuation, the

injection into the rectum of a drachm of glycerine is often useful.

INTESTINAL OBSTRUCTION.

The intestine may be obstructed in several ways, which may first be briefly

enumerated :
—

1. Foreign bodies, large gall stones, or collections of fecal matter in its

interior.

2. Intussusception or invagination.

3. Volvulus.

4. Changes in the intestinal walls such as strictures caused by healed

ulcers, or by malignant growths.

5. Strangulation by bands or through apertures.

6. Diminution of the calibre due to traction on the intestine, or to com-

pression from outside in various ways.

Pathology.—Foreig7i Bodies.—Among the foreign bodies found obstruct-

ing the bowel are fruit stones, pebbles, coins, bullets, pins, needles, hooks,

and false teeth. Sometimes large masses are formed of vegetable fibre,

wool, or husks of oats, matted together. It is especially in lunatics that

foreign bodies of this kind are found. Occasionally a large gall-stone is

the cause of a fatal obstruction
;

or it passes per anum after more or less

difficulty. Such gall-stones may be two or three inches in length by three

or four in circumference
; they are formed in the gall bladder, and reach

the bowel, not through the bile duct but by ulceration through the walls of

the gall bladder and the duodenum. They commonly obstruct the small

intestine, especially the lower part of the ileum or the duodenum. Fecal

masses may accumulate in the same way as has been described under Consti-

pation, and form an insuperable obstacle, in the rectum, sigmoid, or colon.

They are more common in women than in men, and are mostly met with

in adults. Masses of magnesia salts, after the extreme use of carbonate of

magnesia, have been known to form in the bowel and give rise to obstruc-

tion.

Intussusceptiom.
—This presents special features which make it desirable to

consider it separately. {See p. 571.)
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Volvulus.—By this term is meant the twisting of a loop of bowel upon its

longitudinal axis, so that two portions at the ends of the loop cross and

strangulate each other. It is most common in the sigmoid flexure, which

from the length of its meso-colon, may form a loop sufficiently free for the

purpose. More rarely it happens that the caecum is twisted on its vertical

axis to cause obstruction, or bent up in front of itself: and occasionally the

small intestine forms a volvulus of the same kind as that described in the

sigmoid.

Another form of volvulus is seen, in which two loops help to strangulate

one another
; so, for instance, the sigmoid flexure may be doubled round a

loop of the ileum, or two loops of the ileum round one another. Volvulus

occurs in males more often than in females, and, as a rule, between the ages
of forty and sixty.

Strictures.—These occur both in the small and large intestine
; they arise

either from contraction of cicatrices of ulcers, or from new growths in the

intestinal walls. Of the different forms of ulceration, it appears that dysen-
teric and catarrhal ulcers most frequently give rise to stenosis, and that

typhoid rarely, if ever, does so. Mr. Treves says that he has not been able

to find more than one undoubted case following typhoid ulceration, and he

also points out that in many cases of stricture there is no evidence as to

what form of ulceration has preceded it. Simple strictures are generally

single. Occasionally, they follow the reduction of a strangulated hernia, or

injuries to the abdomen. The new growths causing stricture are, as a rule,

of malignant nature, and usually cylindrical epitheliomata. In the majority
of cases it is a primary growth, but occasionally it is secondary or extends

from adjacent parts. The form it commonly assumes is that of a band or

ring round the bowel, by which the internal circumference is considerably

reduced, even to the size of a cedar pencil, but rarely completely obliterated.

The longitudinal extent of the growth is often not more than one or two

inches
;
the inner surface is frequently ulcerated. Simple tumors such as

adenomata and fibromata are only occasionally the cause of intestinal ob-

struction.

Strictures, whether simple or malignant, are more common in the large

than in the small intestine; this is especially true of malignant disease. And
in the large intestine itself the sigmoid flexure is most often the seat of stric-

ture ;
the descending colon comes next in frequency, and the hepatic flexure

is somewhat more often attacked than the splenic flexure. In nearly 70

per cent, it is the sigmoid or descending colon. Females are somewhat more

often aff"ected than males : the patients are generally middle-aged, malig-

nant cases being usually about forty, and cases of simple stricture somewhat

younger. Strictures are essentially of slow development, and the gradually

increasing obstruction influences the condition of the bowel above. This

becomes distended by the accumulation of faeces, and hypertrophied in its
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efforts to force its contents past the stricture. Fecal matter naturally

accumulates, but is from time to time passed through, sometimes after symp-

toms of almost fatal intensity ; occasionally, however, foreign bodies, such

as fruit stones, of larger diameter than the aperture, may collect above it.

Increasing distention and pressure from within may ultimately lead to ulcera-

tion, gangrene, and perforation of the gut above the stricture. It is import-

ant to recognize that, in strictures of the sigmoid or descending colon, fecal

matter often accumulates in the caecum.

Strangulation by Bands and through Apertures.
—This class of cases is pre-

cisely analogous to ordinary cases of hernia, and they are often described as

internal strangulation and internal hernia : a loop of intestine, commonly the

ileum, slips through an aperture, and is strangulated by the margin of the

aperture grasping its neck Such apertures may be slits in the omentum or

mesentery, but are more often formed by a band of adhesion stretching from

one part of the abdomen to another, under which the loop of gut passes, or

by the same band forming more or less complicated loops in which the gut

is involved. Bands of this kind arise from a former peritonitis, probably

local in extent, and often in connection with pelvic viscera or the caecal

appendix. Such bands are often solitary, though they may be accompanied

by other adhesions not forming bands. The pedicle of an ovarian tumor

may strangulate the bowel.

A frequent cause of this form of obstruction is the congenital abnormality

known as Meckel's diverticulum. This forms a finger-like projection from

the unattached side of the ileum, from two to four inches in length, and half

to three-quarters of an inch in diameter. It has the same serous, muscular,

and mucous coats as the ileum, and is a remnant of the omphalo-mesenteric

duct, by which the primitive alimentary canal communicates with the yelk

sac. It arises from the ileum, at a point eighteen to twenty-four inches from

the caecum ;
its blind termination is generally free, but may be attached by

a fibrous band to the anterior abdominal wall at the umbilicus, or to the

mesentery, or to the peritoneal surface at some other point. A ring is thus

formed, through which a loop of gut may slip, and then become strangulated.

When once the loop has slipped through, strangulation is favored by every-

thing which increases the contents of the loop, such as more air or intestinal

liquid ;
and not unfrequently the loop itself becomes twisted like a volvulus.

Strangulation by bands and apertures is more frequent in males than in

females, and occurs at all ages, but in greatest number between the ages of

twenty and forty. Among cases occurring in early life, strangulation by
Meckel's diverticulum is the most common.

In many instances some history of previous peritoneal trouble may be

obtamed.

Compression afid Traction.—The last class of cases is called "contrac-

tions
' '

by Dr. Fagge,
"
compression and traction

' '

by Dr. Bristowe, and
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"anomalous forms of obstruction due to isolated bands and to adhesions"

by Mr. Treves. The last writer distinguishes them as strangulation over a

band
;
acute kinking due to traction upon an isolated band, or an adherent

diverticulum ;
adhesions retaining the bowel in a bent position ;

adhesions

compressing the gut ; matting together of several coils
; changes effected in

the iiitestinal coils due to simple traction
;
and narrowing of the bowel from

shrinking of the mesentery after inflammation. The cases are comparatively

rare
; they concern the large intestine and small intestine with about equal

frequency, and they are likely to be preceded by a history of peritonitis.

Effects of Obstruction upon the Bo'wel.—In a fatal case of acute

obstruction of the intestine, the bowel above the seat of obstruction is found

enormously distended, while that below is collapsed and empty. The dis-

tention begins immediately above the constriction, and affects the bowel for

a greater or less distance, according to the severity or duration of the obstruc-

tion. Thus, in obstruction at the sigmoid, the whole colon and much of

the small intestine are affected
;

in obstruction of the ileum, the small intes-

tine is distended and the colon collapsed. In the upper distended portion

is a quantity of fecal matter, light brown or yellowish brown in color, and

of uniform thick liquid consistence ;
and this is the same, whether the ob-

struction is in the small or large intestine
;
there is never sufficient absorption

by the intestinal vessels to form the harder and drier f^ces of health. In

chronic cases the distended bowel becomes gradually hypertrophied from its

efforts to overcome the obstruction. If this is unrelieved, ulceration, slough-

ing and rupture, or perforation takes place, with peritonitis as a result. In

acute strangulation, sloughing may occur at the seat of constriction, from the

direct interference with the circulation
;

in the chronic obstruction of stric-

tures the bowel yields in the distended portion above. Where large fecal

accumulations are the cause of obstruction, the scybalous masses irritate the

mucous membrane and set up catarrh and ulceration, forming so-called

ste7'Coral ulcers.

General Symptoms of Obstruction.—The symptoms of intestinal

obstruction are vomiting, constipation, pain and distention of the abdomen.

The special feature of the vomitifig is its stercoraceous or fecal character.

At first the contents of the stomach are discharged, and subsequently bilious

matter
;
but comparatively early in acute cases, and with the final obstruction

in chronic cases, the vomited matter consists of light or dark-brown, thick

liquid, with a distinct or even powerful fecal odor. This was at one time

explained by supposing that the obstruction set up an antiperistalsis, i. e.
,
a

peristaltic movement in the wall of the bowel in an upward direction, con-

trary to that of health
;
but it is now commonly allowed that the ordinary

downward peristalsis is sufficient to cause the occurrence of fecal vomiting,

the liquid next to the intestinal wall being moved downward, while a central

current is established in a reverse direction—that isj toward the stomach.
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The pain of obstruction is variable. In acute cases it is very severe, gen-

erally paroxysmal at first, and not becoming continuous, as pointed out by
Mr. Treves, until the obstruction is complete. Its situation is sometimes

determined by the position of the lesion in the abdomen, but often it is

referred to the umbilical region, though the strangulation may be in quite
another part of the abdomen. The pain in chronic obstruction may be

very slight, but aggravated when obstruction increases to a marked degree.
Tenderness is not generally present until peritonitis sets in.

Constipation is an important feature in obstruction, though not in itself

conclusive, as it is present in other conditions. It is often absolute from the

time of obstruction—not only is there no motion, but also no flatus whatever.

Occasionally, however, the lower bowel may contain faeces at the time the

obstruction occurs, and these may be discharged, or removed by an enema.

But a more complete description must be given of the symptoms and
course of intestinal obstruction; and we must distinguish between ^cute

cases, of which the strangulation by a band is the most typical" example,
and chronic cases, of which malignant stricture of the sigmoid is the best

instance.

Symptoms of Acute Obstruction.—In a case of strangulation by a

band, the patient is seized with intense pain in the abdomen, generally in

the neighborhood of the umbilicus : he may be walking about, or having a

meal, or he may be awakened from sleep. Sometimes the attack is attributed

to a strain, or to some unaccustomed or indigestible food taken some hours

previously; but it is often impossible to prove the connection. The patient
then vomits, either directly or within a short time, the vomited matter being
the contents of the stomach. The pain is almost continuous, and vomiting
is excited by every attempt to take food. The abdomen generally becomes

tense, but the actual distention varies with the position of the obstruction :

if this is in the upper part of the small intestine, the abdomen may be flat,

or distended only at the upper part, above the umbilicus
;

if the lower part
of the ileum is strangulated, the abdomen is uniformly enlarged. Neither

faeces nor flatus are passed per anuni ; and the vomiting, at first gastric, then

bilious, becomes ultimately stercoraceous.

The eff"ect upon the patient is very grave. Collapse soon sets in : the face

is drawn, the eyes are dark and sunken, the pulse small and quick, the

temperature normal or subnormal, and much flesh may be lost in a few days.
The tongue is dry, and there is constant thirst. The urine is scanty and

high-colored ;
its quantity tends to be less, the higher the seat of the obstruc-

tion—a fact which is to be attributed to the generally more constant vomit-

ing, so that but little fluid is absorbed into the system. If the condition is

unrelieved, death supervenes, either from exhaustion, or from the occurrence

of peritonitis, of which a general diffused tenderness may be the chief indi-

cation. The duration of the case is from four to six days.
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The forms of intestinal obstruction which commonly cause acute obstruc-

tion, besides strangulation by bands and apertures, are intussusception,

volvulus, impaction by gall stone, and some forms of acute kinking by
adhesions. Some differences may be noted. In volvulus of the colon the

onset is sudden, and there is severe pain, though not generally so severe as

in strangulation by bands, and it is at first less continuous. The intestines

become extremely distended very early, and local tenderness over the dis-

tended coil, as well as rigidity of the abdominal wall, are noticeable.

Tenesmus occurs in a small number of cases. Strangulation over a band

and acute kinking produce acute symptoms like those above described, but
,

the pain is generally less continuous, the case is less rapid, and the symptoms
more variable in intensity. In cases of complete obstruction by gall stones

the onset is usually sudden, the pain severe and continuous with exacerbations.

Vomiting appears early, is abundant, and becomes stercoraceous. Other

foreign bodies are less often the cause of acute obstruction.

Symptoms of Chronic Obstruction.—In chronic obstruction, such

as is due to malignant disease of the sigmoid flexure or of the descending

colon, the symptoms are at first only indicative of a moderate interference

with the passage of faeces ;
there is some local pain, and occasional vomiting,

not particularly related to the ingestion of food. Constipation occurs

irregularly, but can be overcome by aperients. From time to time the

constipation is very troublesome, vomiting is more frequent, yet not sterco-

raceous, the abdomen becomes greatly distended, and the hypertrophied

coils become visible in peristaltic movements on the surface of the abdomen.

When the distention mainly affects the colon, as in the case of sigmoid

cancer, the transverse colon bends downward in the middle and forms two

enormous vertical coils. When, in other cases, the small intestine is chiefly

distended, and the colon is collapsed, the coils commonly lie transversely

across the abdomen. With the peristaltic movement can be heard gurgling

sounds, or borborygmi.
After a week or ten days of such symptoms, some fluid motions may pass,

and then quickly several large evacuations of liquid f?eces, by which the

abdomen is rapidly reduced to its normal capacity, and all the symptoms
are relieved. Finally, however, in some such attack the constipation becomes

complete, nothing is passed per amim, vomiting is more frequent and becomes

stercoraceous, the abdomen is enormously distended, with visible moving

coils, there is severe pain of griping character, and after some days, it may
be as many as ten or twelve, death takes place from exhaustion, or from

rupture of the bowel and peritonitis. If the case is seen early, a tumor can

be sometimes detected in the left iliac fossa, but its recognition may be quite

impossible when the abdomen has become much distended. The patient

may also present the loss of color and emaciation so common in malignant

cases.
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The chronic cases that produce somewhat similar symptoms, are other

forms of stricture of the large intestine, strictures and growths of the small

intestine, most forms of compression, traction, and matting of the gut by

adhesion, compression of the gut by tumors outside it, some cases of impac-
tion of a foreign body, and fecal accumulations.

Sufferers from fecal accumulations have generally had previous attacks of

constipation, which have only been relieved by strong aperients, and at

length even these are useless. The patient then has indigestion and .flatu-

lence
;
the abdomen swells, it may be to an enormous extent, and causes

dyspncea by its pressure on the diaphragm, while the mass of fsces may press

upon the lumbar or sacral plexus, or the abdominal or pelvic veins. Some-

times the faeces excite catarrh of the bowel, and a little thin fluid escapes,

which may be mistaken for a genuine relief. Nausea, eructations, and vom-

iting follow, and the distention of the coils may be so great as to be visible

on the surface. Occasionally the vomiting becomes stercoraceous, and death

takes place from exhaustion. In many cases a tumor due to the accumulated

faeces can be felt; this is especially the case when the obstruction 'is in the

large intestine, when the mass often occupies the caecum and the ascending
colon. The tumor is hard, uneven, rounded or elongated in shape, and

generally painless. Sometimes it is not hard, but rather doughy in con-

sistence. The duration of these cases may be several months.

Position of the Stricture.—The differences to be noted between stric-

tures of the small intestine and those of the large are, that in the former

vomiting occurs earlier, and is more determined by the ingestion of food ;

in the latter distention is greater, the proximity of the stricture or growth
to the anus may lead to alterations in the shape of the motions, which may
be ribbon-shaped, and tenesmus is frequently present. The stools, more-

over, often contain blood. If the abdomen is distended, the prominence is

greatest in the middle line in obstruction of the small intestine or of the

ascending colon
;
but more general if the sigmoid or the descending colon

is the seat of disease.

Diagnosis of Obstruction.—The chief points of distinction between

the different varieties of intestinal obstruction Have been already mentioned,
but the diagnosis will often be difficult. The history must be carefully con-

sidered
;
the vomited matter must, if possible, be seen, as friends will often

represent as fecal, what is merely gastric or bilious, and the rectum should

be examined with the finger. In cases affecting the colon, the attempt has

often been made to ascertain the site of the obstruction by passing instru-

ments, or injecting liquids into the bowel. But both of these methods are

untrustworthy; the flexible tube will bend on itself long before it reaches

the obstruction, and enematawill either distend the bowel enormously below

the stricture, or possibly pass through the stricture, thus giving a wrong esti-

mate as to the position of the lesion. Mr. Treves is more inclined to rely
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on auscultating the cascum and colon during the use of enemata, and so to

estimate how far above the colon they can be passed. Another very im-

portant point is the diagnosis of intestinal obstruction from acute peritonitis

and some other acute lesions. It is especially the form of peritonitis asso-

ciated Avith disease of the appendix caeci that is likely to be confounded with

acute strangulation. The patient is seized with pain in the abdomen, fol-

lowed by vomiting and more or less distention. Constipation is often present

for forty-eight hours or more, and during this time there may be the greatest

difficulty in diagnosis. The following may serve as guides : In peritonitis

there is diffused tenderness and general distention
;
the temperature is often

elevated
;
the vomiting is less severe than in strangulation, and rarely fecal.

The onset may have been preceded by symptoms pointing to csecal disease ;

but other forms of peritonitis may also give rise to difficulty.

On the other hand, intestinal obstruction has sometimes been mistaken for

other diseases—cholera, lead colic, hepatic and renal colic, arsenicalpoisoning,

and even meningitis. In the latter case, recorded by Dr. Fagge, the abdo-

men was retracted in obstruction of the jejunum, and the patient was

delirious and sick.

Treatment.—In the general treatment of acute intestinal obstruction,

we should nourish the patient as far as possible without overloading the

stomach, and this may best be done by nutrient enemata
; and we should

strictly avoid giving purgatives, for, except in one or two special cases, they

can only aggravate the case by exciting the peristalsis of the intestines to

fruitless efforts, whereby the congestion and strangulation of the bowel may
be actually increased, pain and vomiting rendered more severe, and the con-

dition altogether aggravated. Much relief may be given by means of opium,
either in the form of the powder internally, or by means of subcutaneous

injection. It must be remembered, however, that this treatment, while re-

lieving the pain and checking sickness, removes two important symptoms,
and may lull to a false security while the fatal mischief is progressing. The

dose commonly used is from half to one grain of opium every four hours,

combined with one-sixth to one-quarter of a grain of extract of belladonna.

Locally, relief may be furthered by the application of turpentine stupes ;
or

of flannels wrung out of hot water, and sprinkled with tincture of bella-

donna or opium ;
or of hot linseed-meal poultices. But it is obvious that in

many cases there can be little hope except from manipulative interference—
for instance, in strangulation by bands, or through apertures

—and it is essen-

tial that where the operation has to be done, it should be undertaken as soon

as possible after the earliest symptom, precisely as is done in an ordinary

strangulated hernia
;
not that the case is, as a rule, so simple as that of the

latter, either in its pathological anatomy, in its diagnosis, or in the steps of

the operation. It is especially the uncertainty of the diagnosis that has led

so often to a delay that has been fatal to the operation ;
but even when the
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surgeon has been called in time, the search for the obstructed gut, the division

of a band, or the resection of a portion of bowel, presents no light diffi-

culties. The operation required will vary with the presumed nature of the

case. For internal strangulations, which form a large proportion of acute

cases, a laparatomy must be performed, and an attempt made to reduce the

loop, by division of the band or otherwise. For volvulus of the sigmoid,
Mr. Treves recommends tapping the distended coil through the abdominal

parietes, and if that fails to give relief, he would perform colotomy in the

left lumbar region. For an obstruction by gall stone he recommends an

exploratory operation, and the extraction of the foreign body from the bowel.

Looking to the uncertainty of early diagnosis, and the difficulty of operating,
Mr. Hutchinson advocates abdominal taxis under anaesthetics, in preference
to laparotomy. The abdomen is thoroughly kneaded, and, if necessary, the

patient is held with his head downward, and shaken. Mr. Hutchinson urges
that even in the case of bands, the bowel may not be very tightly held,, and

may again be displaced by these means.

In chronic obstruction, which is chiefly the result of strictures and growths,
whether in the small or large intestine, the diet must be carefully selected,

with the object of ensuring regular digestion, and the easy passage of the

intestinal contents through the constriction. Enemata, and occasionally

laxatives, may be used to maintain a periodical evacuation. If an obstinate

constipation ensues, and especially if great distention and sickness occur,

the treatment must be assimilated to that of an acute obstruction. Opium
may be given, with or without belladonna, while food must be given in only
small quantities, ox per rectum, when relief may be shortly obtained. Ulti-

mately, in these cases also, the question of operation may have to be enter-

tained.

For stricture of the colon a colotomy should be done in the right or left

loin, according to the position of the obstruction; in some cases the removal

of the diseased portion of bowel (colectomy) may be desirable. For the

small intestine, laparotomy will be probably required, and the bowel must

be dealt with in various ways. For fecal accumulations, large and fre-

quently repeated enemata generally suffice, but the case requires to be long
under treatment by careful diet, exercise, electrical treatment, or massage,
to restore the bowel to its former power.

Intussusception.

If one segment, say a few inches, of the intestine slips into the portion

immediately adjacent, it forms an intussusception, or invagination. It will

be at once seen that this must present from without inward to the centre of

the bowel, three layers of bowel wall, of which the innermost may be called

the entering layer ;
the outermost, the receiving layer ;

and the portion join-

ing these two, the middle layer. The process of intussusception may con-
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tinue, so that more' and more bowel is involved, and this usually takes place

by the entering and middle layer moving in uniformly together, and, as it

were, dragging in the outer layer after them. In this way, as more of the

entering layer disappears into the intussusception, the middle layer increases

at the expense of the outer layer. The inner bend, between the entering

and middle layers, remains always the same, the most advanced portion of

the intussusception ;
the outer bend, between the middle and outer layers,

is constantly shifting. It is clear that any portion of bowel might slip into

a segment above, forming an ascending intussusception ;
or into the bowel

below, forming a descending intussusception. It is with the latter that we

practically always have to do.

Intussusceptions occur at any part of the intestinal canal, and have

received names accordingly ; thus, those of the small intestine are called

enteric, those of the large intestine colic or i-ectal. But at the point of

junction of the ileum and the colon two varieties occur, (i) the ileo-ccBcal, in

which the ileum and caecum pass into the ascending colon, the ileo-caecal

valve forming the lowest point, the ileum the entering layer, and the caecum

the lowest part of the middle layer ; (2) the ileo-colic, in which the lowest

part of the ilium is inverted through the ileo-caecal valve. Of the different

forms of intussusception the ileo-colic is the rarest, the ileo-csecal the most

common, forming nearly half of all cases.

Very important changes, dependent on the anatomical relations of the

intestines, ensue upon an intussusception. The intussusception, if at all

extensive, forms a thick cylindrical swelling, partly from containing three

layers of bowel all round instead of one, partly on account of congestion

and oedema to be presently explained. From the mesenteric connections of

the bowel this cylinder has a curved shape, since the vessels which supply

the inner and middle layers are of the same length as those supplying the

receiving layer, and yet have to reach not only the border of the intussus-

ception, but to go into its interior between the inner and middle layers, so

that they drag upon the upper end of that part of the bowel. As the intus-

susception increases, it moves farther along the gut, and the internal cylin-

der of an ileo-csecal intussusception may even reach the rectum, and project

from the anus. At the same time the tumor becomes larger. The disposi-

tion of the vessels just described leads to their compression and strangulation,

and consequently to congestion and cedema of the walls of the intussuscep-

tion
;
and even to hemorrhage from the mucous surface, and the discharge

of blood per rectum, a condition of the greatest value in diagnosis. If the

case is not quickly fatal, inflammatory changes ensue in the layers of the

bowel, binding them together, and interfering both with the further progress

and with the reduction of the intussusception ; and, lastly, from the strangu-

lation of the blood supply to the entering and middle layers, these may
become gangrenous, slough off, and be discharged per rectutn. If this has
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been preceded by the secure adhesive union of the entering layer to the

angle between the outer and middle layers, the canal of the bowel is practi-

cally restored, and an actual cure maybe the result; but if the union is

imperfect, the detachment of the inner cylinder may be followed by a fatal

perforation.

-Etiology.—The cause of intussusception is obscure in the majority of

cases. Sometimes it has arisen after strains or direct injuries, or after un-

suitable ingesta, or in connection with diarrhoea. Intestinal polypi and
cancerous tumors have sometimes seemed to favor its occurrence. It may
happen at all ages, but is much more frequent in children

; and it affects

males more often than females in early life, though the difference between

the sexes is not so great in adults. Little that is definite can be said as to

the immediate mechanism of intussusception, except that it is due to an

irregular peristaltic action.

Symptoms.—The onset of an acute intussusception is not unlike that of

strangulation by bands—that is, the patient is rather suddenly seized with

pain, which is more or less constant, though aggravated from time to time,

and griping in character. Nausea and vomiting also occur, but constipation
is not generally present at first

;
on the other hand, the bowels are usually

moved, and either thin faeces or (what is especially characteristic of intus-

susception) /5/?^^/ with mucus is passed. Indeed, blood is passed per rectum

in four-fifths of the acute cases : and often a certain amount of tenesmus is

present. The abdomen is not always much swollen, and an examination

reveals generally another characteristic feature, the presence of the tumor

which results from the intussusception. Its position is of course related to

the site of the lesion ;
in the more ordinary ileo-caecal form it is at first

situate in the right flank, but as the intussusception increases it is felt in the

upper part of the abdomen, and is generally oval, cylindrical, or sausage-

shaped, lying transversely across the abdomen above the umbilicus. Subse-

quently it passes into the splenic region, the left flank, and left iliac fossa,

and ultimately can be felt by the finger in the rectum, or actually projects

from the anus. Sometimes there is complete constipation, much distention,

and feculent vomiting ;
at others collapse sets in rapidly, and death takes

place in twenty-four hours, or from two to five or six days. Death is espe-

cially rapid in quite young infants.

But the symptoms are not always so acute
; indeed, an intussusception

may exist for weeks or even months. In these more chronic cases the

extent of bowel involved is generally less, and the canal is not completely
obstructed. The bowels may thus be opened, though the blood is passed at

the same time in about half the cases. The patient suffers from paroxysmal

griping pains, not necessarily of great severity. The abdomen is flaccid,

and the characteristic tumor may be felt, varying in consistence^ hardening
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simultaneously with the griping pains ;
soon becoming soft, and even imper-

ceptible when they subside.

The terminations of the subacute and the chronic cases are various
; they

may ultimately lead to death by exhaustion, or to complete obstruction with

vomiting, constipation, abdominal distention, and visible coils; or they may
set up a local peritonitis, followed by abscess-formation, or a more general

peritonitis ;
or the intussuscepted portion may separate by sloughing, and so

the intestinal canal may be reestablished.

Diagnosis.—Spasmodic pain, vomiting, the passage of blood /^r recfutn,

and the presence of an elongated tumor which varies in consistence from

moment to moment, and lies in the course of the colon, or occupies the

rectum, are the chief features of intussusception. Enteritis and dysenteric

diarrhma in children may resemble it, but there is no tumor.

Treatment.—An acute intussusception should, as soon as possible, be

met by an effort at reduction. This can, fortunately, be done in many
instances by the comparatively simple expedient of injecting air, water, or

oil into the rectum and colon, so as to force the intussusception backward,

and thus unfold or reduce it. A suitable rectum tube may be attached to

an ordinary small bellows
;

after chloroform has been administered, it is

passed into the rectum, and the buttocks are closed firmly upon it. The
bellows are then worked, and the progress of the air up the bowel is watched

by the hand placed on the abdomen, and the tumor formed by the intussus-

ception may be felt moving toward the right side of the abdomen, and

ultimately disappearing. Too much force may rupture the coats of the

bowel, and for this reason air seems to me preferable to any liquid, since it

is less persistent, and yet can be renewed to any extent required. Mr.

Lund's inflator may be used instead of the bellows. After the reduction,

small doses of opium may be administered, with careful dieting for a few

days. If inflation is unsuccessful, laparotomy should be performed, and the

intussusception reduced, or, failing that, resected.

In chronic forms, the diet must be carefully regulated, and opium may be

given to relieve pain, spasm and sickness. Here, also, inflation may be

attempted, but in consequence of secondary changes it may be unsuccessful
;

and then the severer operation will be required.

Mr. Treves warns us against waiting, with the hope that an intussusception

may be cured spontaneously by sloughing of its inner cylinder, since, even

of those cases in which it occurs, forty per cent, die of the results
;
and

separation by gangrene is itself very infrequent in infants and children.
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INTESTINAL WORMS.
The following are the worms more commonly met with in the human

alimentary canal:—

{Tcenia

solium.

Tcenia mediocanellata.

Bothi-iocephaliis lafits.

C Ascaris himbricoides.

Oxyiiris ver7}iiadayis.

Trichocephahis dispar.

Anckylostotmim duode^iale.

Nematoda, or round worms,

Trichma spiralis also develops in the alimentary canal, but its symptoms

mainly result from its infesting the voluntary muscles.

It is essential to say something of the life history of each of these worms
before dealing with the symptoms which it produces, and the means to be

employed for its expulsion.

Ti«NiA Solium.

Anatomy.—The Taenia solium is a flat, ribbon-shaped worm, very narrow

at one end, broader at the other, several feet in length, and divided into a

number of small segments. There is no alimentary canal, but two canals

extend the whole length of the animal, constituting the so-called water-

vascular system. At the narrow end is a globular swelling, or head, not

larger than a pin's head, presenting a central prominence, or proboscis,

surrounded by a row of twenty-six booklets; and four suckers are placed at

the sides. Below the head is a narrow portion or neck, where the segments
are quite small and thin, but they gradually get broader and larger toward

the other extremity. As they become larger, these segments acquire sexual

characters, each one bearing male and female organs, the apertures for which

are on one edge of each segment, alternately on the one side and the other

of the tapeworm. A fully developed Tsenia solium may contain from 400
to 450 segments, of which the last are the most matured; but ova can be

already discerned in the 200th segment. A mature segment, or proglottis,

as it is called, measures half an inch in length, by a quarter of an inch in

breadth. The uterus is an elongated cavity running the whole length of the

segment, and giving off from seven to ten branches on each side, which

again branch freely. The ova measure .03 mm., are slightly oval in shape,

and have a thick shell, presenting fine radiating lines under the microscope.
The embryo develops while the ovum is still in the uterus.

The tapeworm inhabits the small intestine, being attached firmly to the

mucous membrane by its head, while the chain of segments lies, partly

coiled, along the bowel, as far down as the lower end of the ileum. As the

lowest segments become mature they are detached, and are passed with the

faeces. The ova may escape during this transit, or subsequently by the
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decomposition or rupture of the segments, and they thus become scattered

on the ground, or on leaves, grass, or elsewhere.

For the further development of the ovum it is essential that it shall be

taken into the stomach of an animal
;
and in the case of the Taenia solium

it is the pig that performs this service, swallowing the ova with vegetables,

or with the refuse and garbage that it feeds upon. Arrived in the stomach

of the pig, the shell of the ovum is dissolved by the gastric juice, and the

embryo, or proscolex, provided with six hooks, escapes, to bore its way into

the gastric or intestinal vessels, and thus be carried to the liver, muscles, or

other part of the body. In some such situation the embryo remains, and

develops into a little globular bladder about the size of a pea, with which

is connected by a narrow segmented neck, a jiead with booklets, suckers,

and proboscis, precisely like that of the complete taenia. The head and

neck, however, are usually retracted or inverted into the centre of the little

cyst. These cysts occur in great numbers in the muscles of the pig, and the

flesh so affected is described as "
measly pork ;

"
and they are seen occa-

sionally in man, in the connective tissue, in the eye, and elsewhere, and

have been known as the cysticercus celluloscE. In these situations they can

develop no further, and in course of time perish ;
but when the flesh con-

taining them is eaten by man or a carnivorous animal, the head and neck

are extended from the globular cyst, the cyst is dissolved in the stomach of

the host, the head attaches itself by its suckers to the alimentary raucous

membrane, and the segments of taenia successively grow upon it until a

complete tapeworm is formed.

Symptoms.—The presence of the worm may cause no symptoms at all,

and it may only be recognized by the discovery of segments in the motions.

Sometimes disagreeable sensations in the abdomen are described, or gnawing
or colicky pains, irregularity of the bowels, and deficient or voracious

appetite; itching at the nose or at the anus, salivation, and vomiting also

occur. More remote symptoms are giddiness, fainting, and' languor ;
head-

ache, mental disturbance, depression, and even fits, either hysterical or

epileptic in character. These are more likely to be aggravated in persons

of hypochondriacal or hysterical tendencies. It is obvious that there is

nothing pathognomonic in these symptoms : they can only give rise to a

suspicion, which must be confirmed by the appearance of the segments.

These the physician should himself see, since they might be simulated by

fragments of mucus or half-digested food. This taenia may be distinguished

from the others by attention to the characters above specified. It may be

desirable to give a purgative to bring away segments in some cases.

Treatment.—This should never be undertaken unless the presence of a

tapeworm is absolutely certain. The method of treatment is the administra-

tion of a drug, which is fatal to the worm, and the subsequent removal of

the worm by a purgative. In order that the former drug, or anthelmintic.
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may come into full contact with the worm it is desirable to have the intes-

tines as empty as possible. In most cases it is sufficient for the patient to

have nothing after six or seven in the evening, and to take the anthelmintic

before breakfast the next morning. If the bowels have been previously

confined, they may be cleared by a dose of castor oil the day before the

morning dose. In either case, the anthelmintic should be followed in three

or four hours by a dose of castor oil or compound rhubarb powder. Several

drugs will destroy the tapeworm ;
the most commonly used in England is

male fern, of which the liquid extract may be given in a dose of i to i;^

drachm suspended in mucilage, or emulsified with tincture of senega and

water. Other remedies are kousso, in the form of infujion
;

oil of turpen-

tine from ]4 to 2 ounces, which should be followed by a purgative to ensure

its not being absorbed
;
decoction of pomegranate-root bark in three or

four doses of i or 2 ounces each every half-hour
;
and kamala powder i to 3

drachms in wine or water. •

The dead worm must be looked for in the motions which follow this treat-

ment, by mixing them with water, stirring, and pouring off the upper por-

tions from time to time. The cure cannot be considered complete, unless

the head of the worm is found ; for the worm may break at the neck, and

if the head remains attached to the bowel, it will give rise to fresh segments,

and ultimately to a complete tapeworm. In this case, a period of almost

exactly three months elapses before the mature segments again appear in the

faeces ;
and as it is obvious that the head may elude even a very careful

search, it is quite as well not to repeat the treatment forthwith, but to wait

until the reappearance of segments conclusively shows that there is still a

worm in the bowel.

TAENIA Mediocanellata.

This is so called, because in addition to the pair of canals present in the

Taenia solium, it possesses a thirds occupying the middle line. Its head is

provided with four suckers, but is without proboscis or booklets. In length
the animal may attain four yards, the segments number from 400 to 450, but

ova are first seen between the 360th and the 400th. The mature segments
measure three-quarters of an inch in length, by one-third in width, and the

uterus extends the whole length of the segment, giving off on each side from

twenty-five to thirty lateral branches, which divide at their extremities. The
ova are only a little larger than those of Taenia solium, and have the same

shape. The cysticercus is commonly found in beef or veal, and not in pork.

The mature segments frequently find their way out of the anus, independent
of the act of defecation.

The Symptoms and Treatment are the same as those of the Taenia

solium.

37
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BOTHRIOCEPHALUS LaTUS.

This worm is much larger and longer than either of the preceding, meas-

uring from seventeen to twenty-six feet in length. The head is elongated,

and presents only two long suckers. The segments are about 3000 in num-

ber; they measure in the middle half an inch broad, and only one-seventh

of an inch in length ;
but lower down they become more square in shape.

The uterus is unbranched, but is bent several times upon itself. The ova

measure .07 mm. in length, and have a lid at one end. The portions of the

tapeworm that are detached are often several feet in length. The life-history

is similar to that of the taenia, but the cysticerci inhabit fish instead of her-

bivorous animals. Thus, the ova are developed only in fresh water, and form

embryos, which are provided with six booklets and numerous cilia
; by means

of the last they swim about freely. They are then swallowed by fishes,

especially by pike and eel-pouts, and in their muscles and internal organs
take on the form of cysticerci. The Bothriocephalus latus is found especially

in Switzerland and Central Europe.

The Symptoms and Treatment are like those of the preceding.

Recently some severe cases of anemia have been traced to the presence of

this worm.

ASCARIS LUMBRICOIDES.

Anatomy.—In shape and general appearance this resembles the ordinary

garden worm (lumbricus) ;
it is pink, cylindrical, and tapering at each end.

The mouth is at one extremity, and is surrounded by three tubercles or lips,

provided with fine teeth
; and it communicates with an intestine running the

whole length of the animal. The female is from twelve to sixteen inches in

length, and it has been estimated that the organs of generation can contain

at one time sixty millions of ova. These measure 3^ of an inch in length,

by 4^-Q
in breadth. They have a dirty brownish color, and are nodulated

on the surface from the presence of an albuminous substance deposited out-

side the shell. They are found in the faeces of those troubled with the worm.

There is still much doubt as to the manner in which the ascaris develops

after the formation and escape of the embryo ;
but it seems probable that it

requires an alternative host for its early stages, in the same way as the tape-

worms. The male ascaris is about ten inches in length, smaller than the

female, and is seldom met with.

These worms inhabit the small intestine, whence they may reach the stom-

ach, and be vomited, or be passed per anion. They have a curious tendency
to insert themselves into apertures, or ring-like bodies, that may have been

swallowed, such as the shanks of buttons; they have been found blocking

the common bile-duct, the glottis, or the nasal passages: and'occasionally

they occur in abscesses in the groin or other part of the abdomen, about

which it is not always easy to say whether the inflammation has been set up

j.J!:jiI
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by the worm or by some other cause. The number of ascarides which may
be present in the same individual is very variable ;

there may be only one,

often there are only two or three, but sometimes they are in great number.

Symptoms.—These are not very different from those set up by tape-

worms. On the other hand, there may be none. Nausea, foul breath,

irregular appetite, itching of the nose, or abdominal pain may be present.

In other cases there may be reflex symptoms, such as fits, choreic or convul-

sive movements, or mental disturbance. The migrations of the parasite lead

to more serious troubles, such as jaundice, if it obstructs the bile duct, or

suffocation, if it gets into the larynx; and occasionally the worms have

formed a convoluted mass large enough to cause intestinal obstruction.

Diagnosis.—Here, also, the diagnosis depends on the appearance of the

worm or the discovery of its ova in the faeces. If a worm is discharged

through the anus, or by vomiting, it is as well to treat the case as if others

existed. Even when several have been expelled by treatment there may be

others left behind ; and this may be shown by the detection of the ova in

the fceces. As specimens of the garden worm may be brought to the physi-

cian and passed off as ascarides, it should be remembered that the earth-worm

is redder in color, less tapering at its extremities, provided with bristles

along the sid-es to aid its progression, and that its mouth is a short trans-

verse fissure on the under surface of the rounded head.

Treatment.—The best treatment for the Ascaris lumbricoides is the

administration internally of santonica (wormseed), or its active principle,

santonin. The latter is tasteless, and can be taken as a powder mixed with

sugar, or simply placed on bread and butter, or suspended in milk. The
dose for a child is 2 or 3 grains, for an adult from 4 to 6 grains; it should

be taken on three or four successive mornings, and followed by a calomel

purge, or a dose of compound rhubarb powder. Santonin sometimes pro-

duces inconvenient symptoms : the vision may be affected, so that objects

appear green, yellow or blue; or there may be tenesmus, or hemorrhage
from the bowels

;
and severe nervous symptoms, convulsions, and collapse

have followed large doses. The urine is always colored bright yellow, and

is then turned red by the addition of an alkali.

OxYURis Vermicularis.

The thread-worm is very much smaller in size than the preceding. The
female is about half an inch long, the male only one-sixth of an inch. They
possess a mouth and complete alimentary canal, and the uterus of the female

develops an enormous quantity of ova, which measure yyVo- by -^^ of an

inch. The adult thread-worms occur only in the large intestine, to a great

extent in the rectum, where they are often matted together in balls
; but also

in the caecum. There is, however, no new generation developed /// s//u, but

the ova must first be taken into the stomach of the host, whether it be the
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same individual or another
;
and infection probably takes place from man

to man, the ova drying on the clothes or on the skin and hair about the

anus, and being conveyed by the fingers in scratching, or otherwise. And
as the ova must also be present in the fasces of those affected, they may
sometimes, from imperfect sanitary arrangements, get into drinking water,

and be carried thereby to other people. The embryos are then set free in

the upper part of the alimentary canal, and reach their full development in

the caecum, whence they generally move down into the rectum.

Symptoms.—These are mainly local, and due to the presence of the

parasite in the rectum. The chief symptom is heat or itching at the anus,

and this is worse at night, when the patient gets into bed, or shortly before

this. There may be at the same time irritability of the bladder, with fre-

quent micturition ;
or tenesmus, prolapsus ani, or excessive secretion of

mucus; and in girls the worms may creep into the vagina, and set up irrita-

tion at the vulva, or vaginal discharge.

Treatment.—The use of purgatives, such as calomel, scammony, and

jalap will, of course, bring away some worms
;
but the object of treatment

should be to kill them /;/ situ. So far as the rectum and lower bowel are

concerned, this may be effected by astringent enemata, such as infusion of

quassia, with or without some solution of perchloride of iron, solution of

alum (7 or 10 grains to the ounce), of tannin, of common salt, or of lime.

The rectum should be cleared by a warm-water enema, and 5 or 6 ounces of

the astringent should be injected, and kept in for some time. This should

be repeated two or three times a week for two or three weeks. To destroy

the worms resident in the cjecum it has been recommended to give saline

purges frequently, or large doses of infusion of gentian or quassia internally.

The itching at the anus is relieved by the application of unguentum hydrar-

gyri.
•

Trichocephalus Dispar,

This nematode worm measures one and a half to two inches : in its

anterior two-thirds it is extremely fine, like a thread or hair, but the poste-

rior third is thicker. It inhabits the caecum, but gives rise to no clinical

symptoms. The ova, which may be found in the faeces, have a long oval

shape, and measure -^-^ inch in length by xoVr ^^ breadth.

Anchylostomum Duodenale.

This parasite, also known as Sclerostomum duodenale, and JDochmius, or

Strongylus duodenalis, is a small nematode worm, which attaches itself in

great numbers to the mucous membrane of the duodenum and jejunum.
The female is a little more than half an inch in length, and the male about

one-third of an inch.

The animals live by sucking the blood of the intestinal mucous membrane

mto their own bodies, which thus acquire a pink color. After the death of
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patients affected with this disease the worms are found in great numbers

between the valvulje conniventes, while the mucous membrane presents

minute ecchymoses, and blood is found extravasated into the cavity of the

bowel. Those who are affected with these parasites suffer from an increasing

anaemia, which is explained by the abstraction of blood from the intestinal

vessels. There is a gradually increasing pallor of the face, lips, conjunctivae

and body generally ; pufifiness of the face and feet; increasing feebleness and

lassitude, with quick, small pulse, palpitation, dyspnoea, and deranged

digestion. The symptoms may go on for months or years, and finally be

fatal from exhaustion or pneumonia. The disease occurs in many parts of

the world, though not in England; the so-called "Egyptian chlorosis" is

due to this parasite, and the numerous cases of anaemia occurring in i8So

among the workers in the St. Gothard tunnel; which were by some attributed

to confinement underground, bad ventilation, etc., have been conclusively

shown to be due to the Anchylostomum duodenale. It has been seen* also

in Brazil and in Jamaica. The ova are probably taken into the stomach

with impure drinking water.

The Diagnosis can scarcely be made from the anaemia alone, but from

its occurrence in epidemic form the parasite may be suspected. Confirma-

tion can be obtained by examining the fjeces for ova, which are about the

same size as those of the Oxyuris vermicularis; but the latter are more

elongated, curved, provided with an operculum, and the embryo is already

formed, while in the case of the anchylostomum, the yelk is in the earliest

stage of segmentation at the time that the ova are discharged.

Treatment.—Oil of male fern and santonin have been used successfully

in these cases, but the drugs require to be given in repeated doses, as the

parasites exist in such numbers. The anaemia is only slowly recovered from,

and calls for the use of iron and general tonic treatment (see Anaemia).

Trichina Spiralis.

The disease known as trichinosis or trichiniasis is due to the nematode

worm above named, which is found in enormous numbers in the voluntary

muscles throughout the body, but which develops for the most part in the

intestinal canal. The disease is rare in England, but is not uncommon in

Germany. The intestinal worms are acquired by eating the flesh of pigs

infested with the muscular trichinae, and within forty-eight hours of its

ingestion sexually mature intestinal trichincC can be found. As usual, the

females are more numerous and larger ; they measure from one-twelfth to

one-seventh of an inch, while the males are from one-twentieth to one-four-

teenth of an inch, and differ from the females in presenting two small pro-

cesses at the tail. Within seven days after ingestion, embryos are formed

within the ova, and are discharged from the females already hatched. The

embryos bore their way through the intestine, and may for a time be found
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in various parts of the body, but they ultimately reach the voluntary mus-

cles. Whether this is by means of the lymph channels and blood-vessels, or

by penetrating the intestinal wall and the abdominal cavity, and so getting

into the connective tissue, is still uncertain. In the muscles they increase

in size, and possibly move about in the course of the muscular fibres. About

the second week they reach the full size corresponding to this stage,

namely, -^ of an inch, or a little less, and two or three weeks later they

become coiled up, and, as a result of the irritation which they produce, are

gradually surrounded with a capsule. This is oval or rather fusiform, with

an oval bulging in the middle, and lies always parallel to the muscular fibres
;

it measures -^^ inch in length by y^-Q ^^ breadth. It is at first nucleated

and transparent, but afterward becomes calcified, especially at its ends.

Calcification in the human subject probably does not take place under twelve

months, and even then does not interfere with the life of the parasite within.

Indeed, it may remain in this condition for years ;
or it may perish, and be

converted into a structureless mass. The muscles in which the trichinae are

deposited become of a pale reddish-gray color, their fibres lose their stria-

tion, and become brittle and homogeneous, with numerous minute fissures.

With the exception of the heart, all the striated muscles of the body may
be affected, but the capsules are most abundant in the diaphragm, the inter-

costal muscles, the biceps, and the muscles of the larynx, and of the throat.

As long as the worm remains alive in its capsule, it has the power of devel-

oping into a sexually mature trichina on being taken into the stomach of a

suitable host.

Symptoms.—These consist mainly of febrile reaction with local evi-

dences of inflammation of the muscles. In some cases there are at first

gastro-intestinal disturbances, such as epigastric pressure, nausea, vomiting,

and diarrhcea, or in some cases constipation. But these are often slight, and

the commencement is, like that of many febrile diseases, characterized by
loss of appetite, sleeplessness, lassitude, and depression. Very soon the

arms and legs become painful ;
the knees and elbows are either flexed or

extended, but in either case any alteration of the position is extremely pain-

ful, and the patient avoids every movement. The muscles of the limbs are

tender, and feel hard and swollen to the touch. Mastication becomes

painful, and the jaws may be closed for weeks
; dyspncea is produced by the

implication of the respiratory muscles, and coughing, sneezing and yawning
are difficult or impossible. The inability to cough up the secretions aggra-

vates the dyspnoea seriously. The movements of the eyeballs are painful,

and the power of accommodation is said to be lost at the same time.

Toward the end of the first week appears another symptom, namely, redema.

This occurs first in the eyelids, then the rest of the face and neck may be

affected, and sometimes even the upper and lower extremities. Its causation

is not clear. The fever is seldom very high, or continuous; the temperature
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is generally below 102°, but may rise to 104°. The pulse is rapid, there

may be profuse sweating, and a miliary eruption ;
or in severe cases, vesicles,

wheals, petechije, and pustules. The tongue is dry, red, and slightly furred ;

sometimes there are headache and stupor. Death takes place in the fourth

or fifth week, or earlier, from exhaustion, pneumonia or bronchitis.

Pathological Anatomy.—The only characteristic change is the con-

dition of the muscles. There are sometimes signs of hemorrhagic catarrhal

inflammation of the small intestine ;
the liver is often fatty ; the spleen is

not enlarged.

Diagnosis.—There is a certain resemblance between trichiniasis and

typhoid fever, in the febrile reaction and diffused pains, but with the pro-

gress of the disease the differences become marked. Cases of trichiniasis

occur in groups, since an infected animal is likely to be eaten by many
individuals or a family. A suspicion may be confirmed by the examination

of the faeces or of a portion of muscle removed during life. »

Treatment.—The embryos that have got into the tissues are beyond our

reach : we can only hope to destroy the parasites in the intestine. For this

purpose we may give castor oil, or calomel in large doses. Benzine, one or

two drachms daily, in gelatine capsules; glycerine, a tablespoonful every
hour or two

;
and picric acid, one-half to one grain daily, have been recom-

mended.

The muscular pains may be treated with narcotics internally, and chloro-

form or belladonna externally.

DISEASES OF THE LIVER.
The liver occupies the right hypochondriac region, under the ribs, and

stretches across the upper part of the epigastrium. Normally it can scarcely
be felt even in the latter situation, and then only when the abdominal

parietes are very thin. Percussion gives dullness {hepatic dullness) in the

mammary line, from the upper border of the sixth rib to the costal margin ;

in the middle line there is very slight loss of resonance for one and a half or

two inches from the base of the ensiform appendix, where the thin left lobe

lies over the stomach. When the abdominal parietes are thin, the edge of

the liver may be perceptible during deep inspiration, as the organ descends

•for one and a half inches, and the percussion dullness shifts to a correspond-

ing extent.

In disease the organ is often enlarged. It then, as a rule, projects below

the costal margin, and can be felt more or less readily. It may reach to the

level of the umbilicus or much lower, its lower margin extending across the

abdomen from the right flank to the left costal margin. It presents different
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degrees of consistence, and alterations of surface, according to the disease

affecting it. The liver only encroaches on the chest when the enlargement
is of a local kind, such as cancer, hydatid, or abscess, or when it is itself

pushed up by something below. .

Apparent enlargement of the liver arises from tight lacing, and from

tumoi-s or pleuritic fluid in the chest. The former elongates the organ ver-

tically, squeezing out, as it were, a portion below the ribs; the organ has its

natural consistence, and the cause is usually obvious. In the latter the

whole liver is displaced.

In atrophy of the liver, there is diminution of the percussion resonance,

but a similar loss of resonance may be caused by the encroachment of

intestines distended with air.

A distended gall bladder may be perceived as a globular prominence at

the lower border of hepatic dullness, in the mammary line.

Two common results of hepatic disease are jaundice and ascites, and these

conditions will be discussed before the special diseases of the liver are

described.

JAUNDICE.

By the term jaundice (from jaune, yellow), or icterus, is meant a yellow

discoloration of the skin and other parts by bile pigment circulating in the

blood. In ordinary cases the skin has a more or less deep yellow tinge, the

conjunctivae are yellow, and the visible mucous membranes have their

natural red color obviously modified by the yellow tint. In long-standing

cases the color of the skin becomes deeper, and finally of a greenish or olive-

brown tint. This, formerly distinguished by the name of black jaundice, is

due, no doubt, to the gradual conversion by oxidation in the skin of bilirubin,

the yellow pigment of the bile, into biliverdin. The yellow color must be

distinguished from other changes of color in disease, such as the yellowish

tinge of cases of chlorosis and of idiopathic anaemia, the sallow tint of

malarious cachexia, and the brown color of Addison's disease. The color

can be generally well recognized in the conjunctiva, but in some people

small masses of subconjunctival fat give a tint which is not unlike it.

The urine is at the same time altered in color, from the presence of the

biliary pigment. In small quantity this gives a bright saffron color to the

urine, which is best seen in any froth which may form on the surface ;
if

there is more, the urine becomes brownish-yellow, yellowish-brown, or even

dark brown, like porter. If linen or paper is dipped in the urine, it is

stained of a bright yellow color ;
but the presence of bile pigment can be

more certainly proved by the application of chemical tests which will be

mentioned presently. Of the other secretions of the body the majority are

not discolored ; occasionally the sweat is tinged yellow, and sometimes the

milk of nursing women. The tears, saliva, gastric juice, and intestinal
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secretions are unaffected ;
but the secretions from the mucous membranes,

when diseased, and more frequently morbid effusions from serous membranes,

may contain some bih'ary pigment.

In most cases of jaundice the faeces are altered in color, becoming whitish

or clay-colored : this is due to the absence from them of a derivative of the

bile pigment (stercobilin) in those cases of jaundice where the bile is unable,

from obstruction of the ducts, to find its way into the duodenum. The

absence of bile from the stools has other effects besides this, since this secre-

tion is known to have some share in the digestion of fat, to have a power of

preventing putrefaction in the intestinal contents, and to stimulate the

muscular fibres of the intestinal wall. Accordingly, it is common to find

fat in the stools, which may be also offensive, and constipation is frequent,

though by no means invariable. When diarrhcea occurs, it has been attri-

buted to the irritation of the putrescent faeces.

Some other symptoms are often present in jaundice, which are no doubt

due to the circulation in the blood of the constituents of the bile. Occa-

sionally the pulse becomes slowed to fifty or forty per minute. This is

probably owing to the action of the bile acids upon the cardiac ganglia.

It is most common in cases of simple or catarrhal jaundice. Itching occurs,

especially in cases of jaundice due to obstruction of the bile ducts; and it

may be so intense that sleep is rendered impossible, and blood-crusts,

papules, or wheals of urticaria are produced by the incessant scratching.

The cause of the itching is uncertain—it is at least not due to the bile

pigment ; indeed, it has been noticed in cases some time before the jaundice

appeared. A curious disease of the skin named Xanthelasma or Xanthoma

occurs in some cases of chronic jaundice after many months. {See Diseases

of the Skin.)

Some patients have a bitter taste in the mouth, and digestive disturbances

are frequent. In certain forms of jaundice hemorrhages take place under

the skin or from the mucous surfaces, and serious cerebral symptoms arise,

such as delirium, convulsions, and coma; but these, again, are not the result

merely of the circulation of bile pigment in the blood.

Tests for Bile Pigment in the Urine.—The most commonly employed
is Gmelin's. A few drops of urine are placed upon a white plate, and a

little strong nitric acid, containing some nitrous acid, is dropped close by,

and then the two fluids are gently run into one another. At the line of

contact, the color of the urine changes, becoming green, blue, violet, red,

and, lastly, yellowish or brown.

Dr. Wickham Legg advises that nitric acid should be placed in a test-

tube, and that the urine should be slowly poured on to its surface by means

of a pipette : a red zone forms at the line of contact, above that there is a

green layer, then blue, violet, and red, and, finally, an uppermost layer of
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green. In these reactions the green color is the most important, the yellow
bilirubin being converted by oxidation into green biliverdin ; the appearance
of a red color is not peculiar to the urine of jaundice, for it occurs from the

action of nitric acid upon the normal urinary pigment. If chloroform be

shaken up with icteric urine, it dissolves the bilirubin, and forms a deep

yellow layer below the urine
;

if this be separated and tested with nitric

acid, it will give the play of colors in a very striking manner.

If a few drops of iodine be dropped on to the surface of the urine in a

test-tube, the urine becomes of a deep green color, without any other tints

appearing.

Tests for Bile Acids in the Urine.—The test commonly employed is

Pettenkofer's, but it is not completely satisfactory. A few drops of strong

sulphuric acid are added to the urine in a test-tube, and a few fragments of

white sugar are dropped in and float on the sulphuric acid at the line of

junction. A rich purple color should reveal the presence of the bile acids
;

but, as a fact, a dirty brown or black color is generally produced, from the

charring effect of the acid upon the sugar, which quite masks any more

delicate tint that might be present. And even the modification of Strass-

burg, which consists in dissolving some cane sugar in the bile-stained urine,

steeping pieces of white filter paper therein, drying them, and then streaking

them with a glass rod dipped in strong sulphuric acid, gives very unsatis-

factory and doubtful results. Indeed, according to Neukomm, Pettenkofer's

reaction was only successful when the urine contained bile acids to the extent

of one-half per cent., an amount ten times larger than any hitherto estimated.

The bile acids can only be quantitatively t?>i\mdiie.d. by chemical processes that

are not suited for clinical work.

Theories of Jaundice.—It will be impossible here to enter into a full

discussion of the origin of jaundice under all conditions, but the different

views that have been held may be shortly stated. Firstly, it is not difficult

to explain the occurrence of jaundice in the cases in which the outflow of the

bile is prevented by any stricture or obstruction of the common bile duct.

The bile distends the gall bladder and the bile ducts, and then passes into

the lymphatics and blood-vessels, circulates in the latter, and gives the

characteristic tinge to the skin and other parts. An interesting fact in the

secretion of the bile makes it likely that a complete obstruction is not neces-

sary
—that is, that the bile is secreted under very low pressure, such that in

guinea pigs a pressure of twenty centimetres of water will force the secreted

bile back into the blood-vessels. Where there is complete obstruction, "as

from a gall stone in the common duct, or a cancerous tumor pressing upon

it, the bile is unable to reach the intestines, and the faeces, as already stated,

are whitish or clay-colored. If the obstruction is removed—as, for instance,

by the gall stone passing at length into the duodenum—bile again flows into]
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the intestine, the faeces become dark, the urine acquires a normal color, and the

skin more slowly loses its jaundiced hue. This is called obstructive jaundice.

It is not so easy to account for cases of jaundice in which the bile ducts are

not obviously obstructed ;
and the prevailing theory has been that the bile

pigment which then circulates in the blood, and is excreted with the urine,

has been made directly from the blood without the intervention of the liver

cells, when the liver, either from structural changes or functional (nervous)

disturbance, ceases to perform its function. It is hence called hcematogenous

jaundice, as arising from the blood, or jaundice from suppression.

Dr. G. Harley supposed that the bile acids alone are formed in the hepatic

cells, whereas the bile pigment is formed in the blood aad only separated by
them

;
and he suggested that in obstructive jaundice the urine would there-

fore contain both bile acids and bile pigment, while in suppressive jaundice

only the pigment would be present. The difficulties of proving this from

the presence of bile acids in the urine have already been shown
; and, on the

other hand, although there is evidence in support of the formation of bile

pigment directly from the blood, there is quite as much, or more, against it

—and especially this, that the extirpation of the liver is not followed by

jaundice.

The late Dr. Murchison adopted fully the view that the bile is wholly

formed by the liver. He pointed out that the quantity of bile normally

poured into the duodenum was much larger than ever came away with the

faeces, and that, therefore, much of it must be reabsorbed into the blood,

and decomposed in some way or other, probably by the respiratory process,

so rapidly that there is none left to be excreted by the urine. The case of

mechanical obstruction to the outflow of bile is an obvious instance of this

reabsorption ;
and Dr, Murchison explained non-obstructive cases in the fol-

lowing ways: (a) The influence of the specific fevers, or different kinds of

poison interfering with the metamorphosis of bile after its absorption into

the blood
; (,'i) altered innervation (e.g., emotion or fright) ;

and
(/')

deficient

oxygenation of the blood acting in the same way ; (5) excessive secretion of

the bile, with proportionate absorption from the intestine
; and (s) undue

absorption from the intestinal canal (e.g., in cases of constipation). As

against this, Dr. Wickham Legg suggests that if bile is absorbed from the

intestinal canal, it can only be carried by the portal vein to the liver, where

its elements will again be utilized for the formation of fresh bile.

In any case, little is known at present of the changes which absorbed bile

undergoes in the blood; and in the last edition of Dr. Murchison's book.

Dr. Lauder Brunton shows us that some of the cases of non-obstructive

jaundice may possibly be explained not altogether in the way proposed by
the author.^ It is known that if a particular organic substance named toluyl-

*" Clinical Lectures on Diseases of the Liver," 3d ed., 1S85. Edited by T. Lauder

Brunton, m.d.



588 DISEASES OF THE LIVER.

endiamine is taken internally, it causes jaundice ;
and this it appears to do

by destroying the blood-corpuscles, and liberating haemoglobin. The haemo-

globin being carried to the liver increases the quantity of bilirubin, and the

bile thereupon secreted contains a large amount of bile pigment, but little

bile-acids. Though at first secreted in quantity, it soon becomes thick, vis-

cid, and tenacious, and so increases the pressure in the bile ducts that the

secreted bile is absorbed into the circulation, and jaundice results. Some

other forms of jaundice, such as those produced by phosphorus, arsenic and

antimony, are probably to be explained in the same way. Thus, there are

grounds for the opinion which is more and more widely held, that nearly all

forms of jaundice arise by absorption of bile secreted in the liver, and

delayed in the ducts either by mechanical obstruction of the hepatic or com-

mon bile ducts, or by actual or relative obstruction in a number of small

ducts. The actual obstruction would be narrowing of their channels—the

virtual obstruction, such an increase or alteration of the secretion as to make

it flow too slowly through them.

We may then conclude that retardation of the flow of bile in the ducts is

the chief cause of jaundice, by leading to absorption of the already formed

bile pigment. This retardation may result from mechanical obstruction in

the large ducts or in the small ducts, or from alterations in the relative pres-

sure of bile and blood in the small ducts.

It is possible that jaundice arises by reabsorption of bile from the intes-

tinal canal.

It is doubtful whether any form of jaundice arises by direct conversion of

the constituents of the blood into bile-pigment.

Causes of Jaundice.—These are—
Obstruction of the Larger Bile Ducts : Gall stones and inspissated bile,

hydatids, distomata, foreign bodies from the intestinal canal
; inflammatory

swelling of the wall of the bile duct
;

stricture or obliteration of the duct

from congenital defect, perihepatitis, former ulceration of the duodenum

or of the bile duct itself; compression by tumors of the liver, stomach,

pancreas, kidneys, omentum, ovaries or uterus, by an abdominal aneurism,

accumulated faeces, or pregnant uterus.

Probable Obstruction of the Minute Ducts : Cirrhosis and other forms of

chronic atrophy.

Poisons, some of which may act in the same way as toluylendiamine,

before mentioned. Phosphorus, arsenic, antimony, mercury, and others
;

snake poison.

Vascular Changes in the Liver: Acute hyperremia ;
chronic congestion

from heart disease.

Nervous origin, probably acting by vasomotor changes in the liver:

Fright and mental emotions ; concussion of the brain.

Specific fevers, acting possibly by modifications of blood pressure and
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retardation of biliary flow : Typhus, enteric fever, relapsing fever, yellow

fever, malarial fevers, scarlatina, and pyaemia. Its occurrence in acute pneu-
monia and acute yellow atrophy may perhaps be associated with these.

Icterus Neonatorum.

Jaundice in infants is sometimes due to congenital obstructions of the

duct. More often it is a merely temporary condition which passes off in a

few days, and is probably due to retention of bile in the small ducts
;
but

the cause of this is by no means clear.

ASCITES.

By this term is meant the presence of serous fluid in the peritoneal cavity.
Like other eff"usions into the serous cavities, it is commonly of a pale straw

color, of specific gravity 1015 to 1018, highly albuminous, and containing
chlorides. It arises (i) whenever the portal circulation is obstructed, either

in the trunk of the portal vein, or in its distribution in the liver; (2) as a

result of diseases of the peritoneum ; and (3) in association with the dropsy
of renal disease.

The portal vein trunk may be obstructed by the pressure of tumors, and

enlarged glands in the portal fissure, by cancer, abscess, or hydatid in the

liver itself; and by coagulation of blood in its interior {thrombosis, pyle-

phlebitis). In the liver the chief cause of portal obstruction is the compres-
sion of the interlobular veins by the fibrous overgrowth of cirrhosis ; another

cause is perihepatitis ;
a third kind of obstruction is formed by the varieties

of cardiac and lung disease, in which the right side of the heart is dilated,

and the passage of the blood through the chest is impeded. {See Diseases

of the Valves, and Emphysema of the Lungs.)
The peritoneal diseases causing ascites are—acute and chronic peritonitis,

tubercular peritonitis, cancer of the peritoneum, and a simple ascites, which

is inflammatory in nothing but the fact of serous eff'usion.

In Bright's disease the peritoneum is the seat of effusion in common with

the other serous cavities.

The Physical Signs of ascites must be carefully attended to, as it is not

impossible to confound it with other conditions. The abdomen, of course,

enlarges, and in the early stages of a considerable ascites, it is generally

tense, and the form tends to be globular, with a decided prominence in a

forward direction. Later the walls of the abdomen become stretched, and

as the patient lies in bed the fluid gravitates backward, and gives a broader

and flatter shape to the belly. The presence of fluid is detected by three

methods—namely, percussion, fluctuation and displacement.

Percussion.—Normally, the surface of the abdomen is resonant^ from the

air contained in the stomach and intestines
; but when fluid is poured out,
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this collects at first in the flanks and hypogastric region, so as to give a dull

note to percussion in these parts, while the centre of the abdomen remains

resonant.

As the fluid increases, the dullness encroaches more and more from the

sides and hypogastrium upon the centre, and at length only a limited area

remains resonant, namely, that which includes the umbilical and the left

hypochondriac regions. If, in either of these stages, the patient be turned

upon one side and again percussed, it will be found that the anterior and

central regions have become dull, and the flank, which is now uppermost,

gives a resonant note. This is due to the gravitation of the fluid to the

lowest part, and the floating of the air-containing bowel to the highest ;
and

this occurrence is the most conclusive proof of the presence of fluid in the

peritoneum. Occasionally, however, the abdomen is entirely dull, where

the mesentery is so short, or the fluid so abundant, or the intestines are

matted down by chronic peritonitis in such a way, that the intestines cannot

float to the uppermost part. Then also this test by change of position fails

to give the desired information.

Fluctuation is obtained by laying one hand on one side of the abdomen,
and sharply tapping or flipping the other side with the finger. The applied

hand then feels the transmission of a wave across the abdomen. This is a

less certain sign than the former. Very flaccid abdominal walls may trans-

mit a wave without the presence of fluid, and to prevent this, the edge of

the hand, or of a book or card, should be laid lightly on the centre of the

abdomen while fluctuation is tried.

The method of displacement has only a limited application. If in a case

of ascites the liver is enlarged, it sinks in the fluid, and a small quantity of

fluid lies between its anterior surface and the abdominal wall. By placing

the fingers on the abdomen at this spot, and suddenly pressing them in, the

fluid is displaced, and the surface of the liver may be felt. This method,

which enables the liver to be recognized, is at the same time proof of the

presence of fluid ; since, if there were no fluid, the liver would be in close

apposition with the anterior abdominal wall.

Ascites is, however, sometimes simulated by one or other of the different

kinds of cysts which may occur in connection with the abdominal or pelvic

viscera, by a pregnant uterus, or by a distended urinary bladder. These

cysts are ovarian, hydatid, or renal cysts. They are excluded if the percus-

sion test is successful
;
on the other hand, they may give the fluctuation test ;

and if the whole surface is dull, there may be some difficulty in diagnosing

between one of those and an ascites in which the intestines are bound down.

An operation for ovariotomy has several times been attempted, at which the

case has been proved to be one of ascites. Ovarian dropsy is chiefly dis-

tinguished by its being dull in front, and resonant in the flanks, into which

position the intestines are pressed by the cyst ;
and by its beginning at least
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on one side, though it is afterward central. Not unfrequently also the out-

line of the cyst can be recognized at the uppermost part, especially if looked

for during the movements of respiration. Some of the measurements of the

abdomen are different in the two cases; thus, normally and in ascites, the

umbilicus is about an inch nearer to the pubes than to the sternum
;

in ova-

rian cysts this ratio is often reversed. In the latter, also, the distance from

the umbilicus to the crest of the ilium may be greater on the side of the dis-

eased ovary, and the greatest girth of the abdomen is an inch or two below

the umbilicus ;
whereas in ascites it is at the umbilicus or a little above it.

I>astly, the fluid withdrawn by tapping an ovarian cyst is often grumous,

brownish or chocolate-colored from containing altered blood.

CIRCULATORY CHANGES IN THE LIVER.

Anemia.

This does not occur as a separate affection. The liver suffers with other

organs in conditions of general anaemia
; fatty, lardaceous, and cirrhotic

livers doubtless contain less blood than normal
;
and lastly, after death, it is

not uncommon to find patches of pale color due to local anaemia, but they

have no clinical significance, and are possibly, indeed, of post-mortem

occurrence.
Passive Congestion.

The nutmeg liver, which has been already described as one of the results

of valvular disease of the heart, is an extreme form of passive congestion.

In earlier stages of the same change the organ is simply engorged, being

larger than normal, and dark red in color, with obvious distention of the

intra-lobular veins. It causes fullness and discomfort in the right hypochon-

drium, and ultimately ascites and slight jaundice. Hepatic pulsation is

occasionally associated with it.

Active Congestion.

Active congestion of the liver no doubt arises in the course of various

febrile illnesses, and it must form a part of acute inflammation of the organ.

It is common also to regard as due to active congestion the symptoms which

occur in those who live sedentary lives, and eat and drink freely. These

are a sense of weight, oppression or fullness in the right hypochondrium,
increased by pressure, by tight clothes, or by lying on the left side

; pain in

the right shoulder, furred tongue, nausea or sickness
; slight jaundice, con-

stipation, and the passage of high-colored, scanty urine, depositing lithates.

Dr. Fagge followed Dr. Murchison in regarding these as due to a functional

disturbance of the liver apart from hyperaemia, and if this is correct we may

suppose that the symptoms of active congestion are themselves not very

pronounced, and little different from those which occur in early stages of

passive congestion.
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FUNCTIONAL DISEASE OF THE LIVER.

{^Hepatic Dyspepsia. Lit/icEinia.)

In the last section are enumerated some of the symptoms which Dr.

Murchison endeavoured to explain by a functional inactivity of the liver.

He based his view on the fact that the liver has an important share in the

conversion of the albuminous elements of the food into urea; and he con-

ceived that if it failed in this conversion, intermediate products, such as

uric acid, which are less readily excreted by the urine, would be formed, and

circulate in the blood. Thus arises, according to him, a lithcemia, which is

practically the earliest stage of gout.

./Etiology.
—This disturbance occurs especially in men over thirty-five

years of age, who lead sedentary lives and indulge in heavy meat meals with

the free use of alcoholic liquors.

Symptoms.—In addition to those just enumerated, the patient suffers

from a bitter taste in the mouth
; aching pains or severe cramps in the

limbs; lassitude, drowsiness, headache, and giddiness; grinding of the

teeth; sleeplessness, palpitation, fluttering, and intermittent action of the

heart; and, according to Murchison, other functional disturbances in all

parts of the body. The symptoms subside with the withdrawal of the cause.

Gout, gravel, and calculus are said to be the results of persistent or frequent

repetition of these morbid conditions.

Treatment.—This consists in the careful regulation of the diet, taking

active exercise, and the use of mercurial and other purges. Alcohol should

be limited to a little claret or Rhine wine with dinner ;
and meat, spiced

and made dishes, should be taken in only small quantities. When the

patient is actually suffering, the best remedy is pil. hydrargyri (2 to 4 grains)

with pil. coloc. CO. (3 to 4 grains) followed by mist, sennse co. or sulphate

of soda or magnesia. The bowels may further be kept active by occasional

saline purges, or the daily use of Pullna, Friedrichshall, Carlsbad, or Hun-

yadi Janos waters.

ACUTE HEPATITIS.

Acute inflammation of the liver is not a common affection in England,

and in tropical countries it often ends in abscess. But it may terminate by
resolution in a week or ten days. Its symptoms are essentially the same as

those which precede the development of suppuration. {See Abscess of the

Liver.)

ABSCESS OF THE LIVER.

Abscesses of the liver are divided into two classes, pyaemic and tropical.

Whether they are really distinct in their origin or not, they at least present

such differences from a clinical or therapeutical point of view that it is con-

venient to deal with them separately.
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PyjEmic Abscesses,

These are numerous, of small size, and scattered throughout the liver, and

they arise from a number of causes which are in operation in all climates,

whether temperate or tropical.

Pathology.—They may form part of a general pyaemia, such aS results

from wound or injury in any part of the body, but especially injuries to the

head ;
but perhaps more frequently they follow upon ulcerative lesions in

the gastro-intestinal tract, such as gastric ulcer, perityphlitis, cancer of the

intestine, and dysentery. In other cases the primary lesion is in or near the

liver itself, viz., suppuration of the gall bladder, ulceration about gall stones,

and sometimes a suppurating hydatid cyst. Where the primary lesion is in

the intestines, or any other part supplying the radicles of the portal vein,

this vein and its branches are often found filled with broken-down purqlent

clot, forming the condition named suppurative pylephlebitis.

The formation of an abscess was described by Rindfleisch as occur-

ring in two ways, by thrombosis and by embolism. In the thrombotic

origin, the walls of the interlobular veins become infiltrated with leucocytes,

which accumulate in large numbers around and beyond the vein so as to

form an increasing mass, which pushes aside the hepatic lobule
; by other

similar masses of leucocytes the lobule is still further compressed, undergoes

atrophy, and the collections of leucocytes run together and form an abscess.

In the embolic origin a vessel is blocked by a plug of coagulum, and a clot

forms within the area supplied by it, similar to the infarcts in other organs ;

this portion sloughs ;
and reactive changes take place around it, with

extravasation of leucocytes and formation of pus. More recently, the septic

element which Moxon recognized as necessary to explain the difference

between a simple infarct and a pya^mic abscess has been found in micrococci,

and to their presence the whole process of abscess formation is referred by

Ziegler. He describes them as entering the liver through the blood, lodging
first in the capillaries and then in the smaller venules. There they form

colonies of zoogloea, which fill up and distend the vessels ;
the liver cells

become turbid and swollen, lose their nuclei, and break up into fragments.
The process spreads to other lobules, whose capillaries and interlobular veins

are soon filled with micrococci. Then follows inflammation of the inter-

lobular tissue and of the veins, with abundant cellular infiltration of the

tissue around
; and finally, liquefaction into pus. The entrance of micro-

cocci takes place in three ways : (i) Through the hepatic artery, in cases of

general pyaemia (and head injury), in which they must have passed first

through the capillaries 'of the lung. (2) Through the portal vein, in lesions

within the portal area
; pylephlebitis is often present under these circum-

stances. (3) Through the bile ducts, in ulceration from gall stones. The
abscesses vary in size from a pin's head up to that of a hazel nut

; they may
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contain well-formed pus, or sanious fluid and debris, or more bulky sloughs

that have only just been separated. In cases originating in pylephlebitis it

may be easy to show that much of the suppuration is in the course of the

distribution of the portal vein. The capsule of the liver is frequently

inflamed where abscesses approach the surface.

Symptoms.—These cases are often very obscure, especially as they may

only form a part of a general illness like pysemia. There is severe constitu-

tional disturbance, with fever of hectic type, rapid pulse, dry brown or

furred tongue, and early prostration. Vomiting is often present, but the

action of the bowels is variable
; sometimes there is constipation, at others

diarrhcea. The liver is mostly enlarged, and in some cases may reach to the

level of the umbilicus
;

it is painful and tender. Jaundice is sometimes, but

not necessarily, present ;
it probably requires the compression by an abscess,

or the obstruction by gall stones of some larger bile duct. The condition

of the urine and of the faeces as to bile pigment will, of course, vary with it.

The duration of the illness is from one- to several weeks, but the end is cer-

tainly fatal.

Diagnosis.—This must depend on the fact that the liver is involved in

an acute process, with severe constitutional disturbance, especially if it is

associated with some lesion which can be recognized as the primary cause.

The presence of jaundice very much facilitates the diagnosis, and Dr. Fagge

distinguished such cases z.'s, febrile jaundice. Where jaundice is absent, it may
have to be distinguished from tropical abscess by the uniform enlargement
of the liver.

The Treatment must be mainly symptomatic. An attempt must be

made to improve the general condition by nourishment, quinine, and stimu-

lants. Opium and local applications, poultices, fomentations, etc., will be

required to relieve pain.

Tropical Abscess.

Pathology.—By this is meant the single, large abscess which is so com-

monly met with in India and other tropical countries, and about the origin

of which great diversity of opinion has existed. The discussion has turned

upon the relation of the abscess to dysentery
—one party asserting that the

abscess is the result of portal infection from dysenteric ulceration ;
the other,

that the two diseases may be and are, very often, entirely independent of one

another. In support of this last view it is stated that although, no doubt,

many people who have a large hepatic abscess in the tropics have also had

dysentery, there are frequently enough (i) cases of hepatic abscess without

any history or symptoms of dysentery; (2) cases of fatal hepatic abscess

without any trace of dysentery being found post-mortem ; and (3) cases of

hepatic a.hsct^'sfollozved by symptoms of dysentery, and therefore not caused

by it. By those \yho use these arguments it is suggested that hepatic abscess

II
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and dysentery are due to the same cause, acting upon both organs simultane-

ously ; but this leaves the tropical abscess much less intelligible than pygemic

suppuration. It is also to be noted that, in the tropics, multiple abscesses

are sometimes found, without any evidence of dysentery; and, on the other

hand, that occasionally in temperate climates a single large abscess of the

liver does occur in connection with ulceration of the mucous membrane of

the intestine.

The origin of tropical abscess must therefore still remain uncertain
;

it

may, however, be stated further, that it occurs especially between the ages

of twenty and forty-five, and that the intemperate are more liable to it than

others.

Anatomy.—Tropical abscess is usually, though not always, single, and

may reach a considerable size. Its condition varies somewhat with its age :

thus a recent abscess presents a ragged inner surface, with little that, can be

called lining membrane ;
a somewhat older cyst is lined with opaque yellow-

ish deposit ;
while very old abscesses are surrounded by a dense fibrous wall

formed in the liver-tissue surrounding them. The pus contained in them is

either whitish or yellow, like pus from other sources
; or greenish in color,

and viscid, or curdy ; or it may be red or reddish-brown from mixture with

blood. Dr. Fagge speaks of a peculiar nauseous odor in a case where the

pus had a brick-dust color. The amount of pus may reach five or six pints,

or even more.

It is probable that the pus from small abscesses may be absorbed, and in

some cases contracted cavities with cretaceous remnants have been found in

the liver, indicating a former abscess. But, as a rule, the abscess after a time

makes its way to the surface of the liver, where it sets up perihepatitis, and

ultimately opens either externally through the abdominal parietes, or into

the stomach, duodenum, or colon, or into the abdominal cavity, or by per-

forating the diaphragm into the pleural cavity or lung. Sometimes it opens

externally through an intercostal space, having first perforated the diaphragm
and displaced the lung. It may thus be rapidly fatal, causing peritonitis,

pleurisy, or pneumonia ;
or the cavity may contract after free discharge

externally, or into the lung or into the bowel.

Symptoms.—In the early stage these consist of chilliness or actual

rigor, followed by febrile reaction. Locally, there is pain in the right hypo-

chondrium, which may reach up to the right shoulder; and fullness and ten-

derness in the same region, with some evidence of enlargement of the organ.
There is frequently, but not always, some jaundice. The movement of the

ribs in respiration is impeded, and there is a short, dry cough. In the

course of a week or a fortnight, there may be evidence of suppuration. The
liver is enlarged, and may reach far down into the abdomen ;

the enlarge-

ment, however, is not uniform, but there is a marked prominence at one or

other part. If there is a large abscess in the right lobe, the ribs of the right
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side may be elevated so as to cause an obvious bulging of the lower part of

the chest, and to increase on that side the costal angle—i.e., the angle

between the margin of the ribs and the middle line. An abscess projecting

from the convex surface of the liver at its back part will cause dullness at the

base of the chest by displacement or compression of the lung, with, at the

same time, deficient breath-sounds. If the abscess bulges in front, the sur-

face is smooth, elastic, and tense
;
and fluctuation may be felt, although it

is often absent if the abscess is deep-seated and surrounded by much thickness

of hepatic tissue.

The pain is at first dull and heavy, becoming more severe as the abscess

reaches the surface, and either sets up peritonitis or stretches the integu-

ments. Pain is felt, also, when the patient lies on the left side, from the

falling of the liver toward that side. Both pain and tenderness may, how-

ever, be absent. Ascites and marked jaundice are not commonly present ;

when they are, they result from direct compression of the portal vein or the

large bile ducts. With the formation of the abscess, the constitutional

symptoms become pronounced. The fever is irregular, and of hectic type.

Occasionally there are rigors, during which the temperature rises to 103°-

105°, falling with profuse perspiration. The tongue is furred or dry, and

vomiting may be frequent, but the bowels are variable.

In course of time there is severe prostration, with emaciation, and the

skin assumes the sallow tint common with extensive suppuration. Subse-

quent symptoms depend on the course which the abscess takes
;

if it points

externally, there is increased prominence at the spot selected, the skin

becomes red, tender, and oedematous
;

its invasion of the chest may cause

for some little time the symptoms of lung compression above indicated, and

finally the chest wall may bulge opposite one of the intercostal spaces. If it

points more centrally, pleurisy, serous or purulent effusion, or pneumonia may
occur; or the lung may become adherent to the diaphragm, so that the

abscess opens directly into the bronchial tubes, and the purulent contents

are gradually expectorated. Pericarditis, from rupture of the abscess into

the pericardium, is generally quickly fatal. It is important to remember

that sometimes the symptoms of hepatic abscess are entirely latent until one

of these accidents by rupture occurs.

The duration of abscess of the liver is variable ; it mav be from a few

weeks to three or more years.

Diagnosis.—The diseases which may be confounded with abscess of

the liver are acute perihepatitis, hydatid of the liver, especially when suppu-

rating, an abscess above the liver, and a suppurating gall bladder. A hydatid

of the liver which contains clear fluid can only be confounded with abscess

on account of its shape and size, as there are no constitutional symptoms ;

when it suppurates it is practically an abscess of the liver, and must be

distinguished by its history.
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Prognosis.—Many cases get well under treatment, and occasionally this

happens when the abscess has discharged into the lung or bowel
;
but a fatal

result is very frequent. On the whole, the smaller abscesses may be con-

sidered more favorable.

Treatment.—In the earlier stages, writers recommend salines, chloride

of ammonium, and ipecacuanha; the latter should be given in doses of i8

to 20 grains, repeated every six or eight hours, and is believed to be as

valuable in this disease as in dysentery. When suppuration has occurred,

pus should be excavated, if possible. Until this operation can be under-

taken, the patient should be supported by nourishing diet, and the moderate

use of stimulants
;
and pain should be relieved by opium and morphia, and

the application of fomentations and poultices. The evacuation of the pus

forms a surgical operation ;
it may be done by the aspirator, the use of

which alone is sometimes enough to effect a cure
;
but where the abscess is

sufficiently near to the surface to allow of an incision, the freer opening is

of decided advantage. A drainage-tube may then be introduced, and kept

in until the cavity contracts. The operation and all dressings should be

conducted with antiseptic precautions.

ACUTE YELLOW ATROPHY.
In this remarkable disease the liver undergoes a rapid degeneration of its

tissue, and diminishes in size to two-thirds, or even one-half, of its normal

bulk.

.Etiology.—It is more common in females than in males, and the

majority of patients are under thirty years of age, though it is very rare in

children. Indeed, at any age, it is a disease of extreme rarity; the records

of a large hospital will not show one case in a year, and it must fall to many
medical men never to have seen an instance of it. As to its cause, it is

certain that its onset is often preceded by severe mental emotions, and many
of the cases have occurred in people who have led a dissipated life, in

women of loose habits, in the subjects of constitutional syphilis, and in

women who are pregnant.

Symptoms.—The symptoms are at first obscure. Often it begins with

a jaundice indistinguishable from simple jaundice ; or with gastro-intestinal

symptoms, such as nausea, vomiting, and irregularity of the bowels
;
and

pains in the hepatic region may occur comparatively early. These symptoms

may last two or three weeks, when the more characteristic features develop.

These consist of marked cerebral disturbances, at first headache and rest-

lessness, then delirium and gradually developing coma, with convulsive

twitchings, or more rarely epileptiform fits, toward the end. Jaundice then

appears, or if it have been present early, it becomes deeper. The tem-

perature is rarely high, but may be from ioi° to 102°. The pulse, which
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may have been slow with the early jaundice, now becomes quick. The

tongue is dry and brown, and, as the symptoms progress, sordes collect

about the lips and teeth. There is, besides, pain in the hepatic region,

and decided tenderness, which may be recognized, even during the stage

of coma, if pressure be made there. The extent of dullness diminishes

with great rapidity, so that finally it only measures, vertically, an inch or

less.

The abdomen is natural, or toward the end it is retracted. The spleen is

mostly enlarged. The urine contains bile pigment, but generally in small

quantity ;
it is said that the bile acids have been found. But the most

remarkable change in the urine is the extraordinary decrease in the amount

of urea, uric acid, and salts (chlorides, phosphates, and sulphates), and the

presence of two new compounds—leucin and tyrosin. The urea may be

entirely absent. Leucin and tyrosin can be obtained by simply evaporating

a small quantity of urine on a glass slide or in a watch glass, when their

crystalline forms may be recognized under the microscope. Leucin forms

circular plates, with concentric markings upon them
; tyrosin crystallizes in

fine needles, which are arranged in sheaf-like bundles or in globular masses.

These bodies hold chemically a position intermediate between albumin on

the one hand and urea and uric acid on the other, and their presence seems

to be explained by the destruction of the liver, which is now unable to carry

out its urea-forming function. The urine not unfrequently contains albumin,

especially toward the end
;
and there may be also blood. This appearance

of blood in the urine is part of a general hemorrhagic tendency. There

may be coffee-ground vomit
;
the faeces, which appear to be mostly pale and

deficient in bile, often contain blood; and there may be epistaxis, metror-

rhagia, or petechial hemorrhages under the skin. With increasing coma,

death finally takes place, the severer symptoms lasting only from two to

four days. Pregnant women, as a rule, abort.

Anatomical Appearances.—The liver is very much diminished in size
;

it may be only thirty-one or twenty-eight ounces in weight. It is soft, flaccid,

almost like a bag of fluid, and its capsule, which is wrinkled, appears too large

for its contents. On section, the liver is of a yellow color, with patches of

rather bright red
;
or in some parts it is entirely red, in others all yellow.

The essential change is a granular and fatty degeneration, by which the hepatic

cells are more or less completely destroyed. In the yellow parts of the liver

the destruction is less advanced, and some bile-stained cells may still perhaps
be found. In the red parts the color is due to the more complete degeneration

of the tissue, by which the vessels are left alone to represent the substance of

the liver. Under the microscope, one can often see nothing but granules of

albuminous matter, fat and pigment, and larger globules of fat. Leucin and

tyrosin are also found in the liver, and will spontaneously crystallize on the

surface of sections some hours after death. The bile ducts are empty, and
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not Stained by bile pigment ;
the gall bladder is also empty, or contains a

small quantity of viscid gray mucus.

Other organs undergo fatty degeneration, especially the kidneys, in which

the secreting cells are granular and fatty, and the heart and muscles.

Petechice are found not only under the skin, but in the mucous membranes,

under the serous membranes, in the kidneys, and other parts. The blood is

thin and fluid, and leucin and tyrosin have been found in it.

Pathology.—As to the nature of the disease, different views have been

held. Bright described a case as subacute inflammation, and its inflammatory
nature has been accepted by others. There is much in favor of its being a

septic disease—namely, the petechije, the splenic enlargement, the condition

of the blood; the typhoid, or adynamic condition preceding death; and

in apparent confirmation of this, micrococci are said to have been found in

the hepatic vessels. The jaundice of acute yellow atrophy is not readily

explained ;
it has been suggested that by early swelling of the hepatic'cells at

the periphery of a lobule the minuter bile ducts within it are obstructed, and

the bile secreted by the central cells is thus absorbed.

Diagnosis.—This can only be made when the cerebral symptoms com-

mence
;

it is then generally easy. Occasionally, however, jaundice, an im-

portant guide to diagnosis, has been absent. The disease is closely simulated

by phosphorus poisoning, in which the liver undergoes fatty degeneration,

and there are jaundice, petechiae, and cerebral symptoms. But the liver is

generally enlarged for some time, and leucin and tyrosin are absent from the

urine.

Prognosis.—Acute yellow atrophy is almost invariably fatal. A case, it

is true, occurred at Guy's Hospital, in which a patient recovered from the

symptoms, but he died of the same disease a few months later.

Treatment.—This must at present be purely symptomatic. Sickness,

constipation, headache, hepatic pain, and later the active delirium or reten-

tion of urine, are the conditions that may have to be met.

CIRRHOSIS OF THE LIVER.

This is a chronic inflammation of the liver, which results in an extensive

growth, usually in the course of the portal canals, of a contractile fibrous

tissue, whereby the secreting cells of the liver are compressed and destroyed

while the course of the blood through the portal system of veins is seriously

obstructed. The liver in advanced cases presents, on section, a number of

yellow, brownish-yellow, or brown lobules of hepatic tissue, surrounded

and separated from one another by broad tracts of gray, translucent fibrous

tissue
;
and it was on account of this generally yellow color that the term

cirrhosis {xif>p6q, yellow) was used, and not in reference to the presence of

excess of fibrous tissue. Nevertheless the name has often been applied to
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chronic fibrous changes in other organs of the body, e.g., cirrhosis of the

lung and cirrhosis of the kidney.

Etiology.—In the great majority of cases the cause of cirrhosis is the

excessive use of alcohol, in the form of beer, wine, or spirits. Little is known
as to the amount that is required to produce cirrhosis

;
there are the widest

individual differences. Some people may drink freely all their lives without

acquiring it, whereas in others a few months' indulgence seems sufficient for

the purpose. In some children that have been the subjects of it, the fact of

alcoholism has been proved. As to other excitants, the excessive use of spices

and exposure to malaria have been said to be occasionally the cause. A growth
of connective tissue in the liver has been found to follow ligature of the com-

mon bile duct, but obstruction of this duct by gall stones in man cannot be

said to result in cirrhosis.

Anatomical Changes.—The cirrhotic liver varies considerably in size.

It may be so large as to reach during life two inches below the level of the

umbilicus, and to weigh after death as much as eight or ten pounds ;
it may

be so small as to be inaccessible to touch, and to weigh only twenty-eight

or thirty ounces ; and it may be of any intermediate size. The larger livers

are often smooth, or only slightly granular on the surface
;

the smaller livers

are coarsely granular, or nodular, or present large round bosses, or are dis-

torted into curious shapes. In all cases the organ is very much tougher and

harder than normal, from the development of fibrous tissue, which runs in

all directions through it, isolating the lobules as above mentioned. If it

can be examined in the earliest stage of cirrhosis, there are found large

numbers of leucocytes infiltrating the tissue about the portal canals (Glis-

son's capsule), and in some cases penetrating more or less between the

lobules, or even within them. From these leucocytes is developed white

fibrous tissue, which forms a large part of the section in an advanced case.

The hepatic cells now lie in circular or oval groups, many of them atrophied,

and mostly stained yellow or brown by particles of pigment ;
and in the

fibrous tissue are numerous newly formed blood-vessels, which can be

injected from the hepatic artery. This fibrous tissue in course of time con-

tracts, and thus compresses more and more the hepatic cells, the branches

of the portal vein, and perhaps the bile ducts. The varying size of the

liver is thus in part, at least, dependent on the stage of the process. The

organ is at first enlarged by the overgrowth of connective tissue, and very

large cirrhotic livers also contain a quantity of fat. If the patient lives long

enough, the tissue contracts, the liver cells and fat disappear, and the organ
is reduced much below its normal weight. But it is important to remember

that many patients die of cirrhosis while the liver is still as large as normal,

or even very much larger.

Some writers have tried to distinguish a hypertrophic cirrhosis as a different

form from the contracting or atrophic cirrhosis. They apply this term to

^liii
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the cases of great enlargement of the liver in which jaundice is a marked

symptom, ascites is absent, and death tends to take place with cerebral

symptoms ;
and they state that this kind of liver is peculiar in that the new

tracts of fibrous tissue contain double rows of small cubical cells, which are

biliary ducts, newly formed to compensate for the obstruction of old ones ;

and this variety has also been called biUa>-y cirrhosis. But, firstly, there is

much doubt as to whether these rows of cubical cells are really bile ducts
;

secondly, if they are, whether they are newly formed
;
and thirdly, it is

certain that they have been found in contracted livers. It has also been

argued in favor of there being two distinct forms, that the very large livers

with jaundice as a symptom have not been observed to contract
;
but I have

recorded a case in which a liver that reached below the umbilicus, in a

patient with strongly marked jaundice and no ascites, was found fifteen

months later to have contracted quite close under the edge of the ribs. On
the whole, it seems more reasonable at present to consider the differences

in size as only indications of different stages in the process. Monolobidar

and intercellular cirrhosis have been also spoken of; the latter occurs in

congenital syphilis.

Symptoms.—The early stage of cirrhosis often passes with very little

disturbance. There may be symptoms of congestion of the organ, such as

fullness or pain in the hepatic region, with a slight tinge of jaundice; on

the other hand, there is frequently, as a result of free drinking, a gastritis

which produces loss of appetite, furred tongue, and vomiting, especially in

the morning. An examination of the abdomen at this stage may, however,

reveal a considerable enlargement of the liver, of which the patient is

entirely ignorant. The next symptom is not unfrequently hcematemesis, or

vomiting of blood
;

this is due to the commencing obstruction in the portal

circulation : as the blood in the portal vein finds a difhculty in passing

through the liver, the radicles of this system, viz., the mesenteric, gastric,

and splenic veins, are, of course, congested, and have a tendency to bleed

on to the mufous surface of the stomach and intestine. The quantity

thrown up is often considerable, as much as one or two pints; and the

vomiting may be followed or accompanied by melcena, or the passage of

blood per rectum. Occasionally it is directly fatal. Piles are not unfre-

quently present at the same time.

The next result of the portal obstruction is the eff'usion of fluid from the

distended veins into the peritoneal cavity, constituting the form of dropsy

already described as ascites. The abdomen is gradually, and sometimes

rapidly, enlarged by this effusion of fl«id, which may reach several pints or

from three to five gallons in quantity, while the growth of the abdomen

round the umbilicus may measure from forty to forty-two inches. In a

large number of cases, when ascites has developed, the liver is still in a state

of enlargement, and can be felt one or more inches below the ribs ;
if the
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fluid be displaced, as described under Ascites, the surface is felt to be rough,

granular, or nodular, and the edge is rounded. If the organ has already

contracted below the normal, it may be impossible to feel it
; but the results

of percussing the lower ribs to estimate the vertical extent of hepatic dullness

are always uncertain in such a case, since the presence of fluid allows con-

siderable change in the relations of the liver, intestine, and abdominal walls

to one another. The spleen is often enlarged, and may be felt. The

surface of the abdomen is covered by large veins, running between the iliac

and thoracic trunks. This collateral circulation is partly, perhaps, due to

the compression of the vena cava inferior by the fluid in the abdomen, for

the feet and legs are often oedematous at the same time
;
but it is also a

means by which the portal circulation is relieved. This is an important

point, for it must be remembered that the portal system is not completely

shut off from the general circulation, but that there are, even in health,

means of communication which in cirrhosis become greatly enlarged, and

allow of some of the blood in the portal vein radicles reaching the right side

of the heart without passing through the liver itself. Those which have

been described are communications (i) between the gastric and oesophageal

veins at the opening in the diaphragm ; (2) between the middle hemor-

rhoidal from the inferior mesenteric and the inferior hemorrhoidal of the

internal iliac vein
; (3) between the coronary veins of the stomach and

branches of the phrenic veins ; (4) between branches of the mesenteric vein

and the spermatic vein, or others in the abdominal wall. Frerichs describes

(5) vessels forming in the adhesions between the liver and the diaphragm ;
and

(6) a large vein (accessory portal of Sappey) has sometimes been found

running along the round ligament of the liver, by which the portal vein

communicates directly with branches of the epigastric and internal mammary.
The bases of the lungs are often seriously compressed by a large ascites,

and the heart is displaced upward. The urine is generally scanty, high-

colored, with abundant deposits of red lithates, and not unfrequently a trace

of albumin. This may be due to pressure on the renal veinsj it is unsafe to

diagnose coexisting granular kidneys from that fact alone.

By the time that ascites is well developed, the patient is in other respects

often seriously ill. He is thin, weak, with sunken eyes, a slight tinge of

jaundice, and small stellate venules on the face. The temperature is mostly

normal, but it was shown by the late Dr. Carrington that fever is not an

uncommon associate of cirrhosis of the liver, and I have since seen cases

bearing out this statement.

The symptoms remain much the aame, but the prognosis is very unfavor-

able. Sometimes recovery follows the use of diuretics and purgatives, and

the removal of the fluid by tapping. But death often results within a few

months of the appearance of ascites, from exhaustion, from repeated tappings,

from peritonitis after tapping, or, lastly, from cerebral symptoms (delirium

_^j|
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and coma), which may ensue at the very time that the fluid is becoming

absorbed, and carry off the patient in a few days. This complication must

be referred to a toxaemia resulting from the imperfect performance of the

hepatic functions.

Hypertrophic Cirrhosis.—Reference has already been made to the group

of symptoms which have been thought by some to be characteristic of a

hypertrophic form of cirrhosis. In these cases the earlier indications that

alcoholic excess is injuring the liver are not confirmed by ascites, but the

main symptom is a more or less intense jaundice. If the liver be examined,

it is found to be very large indeed, reaching one or two inches below the

umbilicus, giving a certain degree of prominence to the abdomen, and an

area of dullness which may measure vertically nine or ten inches. The

surface may be fairly smooth or distinctly granular to the touch. The urine

is stained with bile pigment, but the faeces retain their natural color
;
and

the jaundice is generally attributed to the obstruction of some of the small

ducts within the liver. After a time the patient is taken with all the

symptoms of acute blood-poisoning ;
he becomes delirious, even violently so,

and relapses into coma. The temperature is high, petechial hemorrhages

occur under the skin, and he dies in three or four days. Whether such a

termination is necessary is doubtful. I am inclined to think, from the case

above mentioned (p. 6oi), that if stimulants be withdrawn sufficiently early

such livers may contract, when they may be expected to cause ascites in the

usual way at some future date.

Diagnosis.—Cirrhosis is often latent until hsematemesis, ascites, or

marked jaundice discloses the secret ;
it has already been stated that examina-

tion may discover an enlarged rough liver in a tippler who has had no

decided trouble. Most commonly the diagnosis has to be made when

ascites has already appeared, and then the history of drinking and of heema-

temesis, the presence of an enlarged liver, enlarged spleen, and slight jaun-

dice, are sufficient to determine the case. Some other conditions of the

liver have, however, to be mentioned, which cause ascites. Haematemesis

is more frequently the result of cirrhosis than of any other disease except

gastric ulcer, and is valuable in diagnosis. If no liver can be felt, and

drinking is denied, and there is no tinge of jaundice, it may be some form

of chronic peritofiitis ,
such as that due to cancer, especially in old persons,

or tubercular peritonitis. The latter often presents a thickening of the

omentum, which may be mistaken for an enlarged liver. Sometimes the

diagnosis can only be made with certainty after a tapping, when the abdom-

inal organs can be better examined. When the chief symptom is jaundice,

and there is no ascites, the liver is mostly enlarged, and possibly rough on

the surface. The presence of bile in the stools shows that the larger ducts

are not obstructed
;
and tenderness and some febrile action do not exclude
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cirrhosis. The not unfrequent coincidence of multiple neuritis and cirrhosis

from alcoholism is worth bearing in mind.

Treatment.—The first essential is that the ingestion of alcohol should

be absolutely stopped ;
and in early stages, where the liver is still uncon-

tracted, and ascites has not yet appeared, it seems likely that the fatal

termination may be considerably delayed. The diet should be light and

easily digestible ; the bowels should be kept active, and sickness and any

dyspeptic symptoms may be treated by effervescing salines, bismuth, and

bitter tonics. But when ascites occurs it is an indication of a serious, and

perhaps insuperable, obstruction to the portal circulation : an attempt to

promote its absorption must be made by the use of diuretics and purgatives.

Of the former, acetate, nitrate, and bitartrate of potassium, spirits of nitrous

ether, squills, and digitalis are most frequently given ; and the resin of

copaiba in doses of 15 grains three times a day sometimes has a beneficial

effect. Of purgatives, sulphate of magnesium, bitartrate of potassium, com-

pound jalap powder, or elaterium may be employed. If these fail to remove

the fluid, and the abdomen becomes very tense, paracentesis is required, and

it may sometimes be repeated with success as the fluid reaccumulates. By

many, indeed, early and repeated tapping is recommended as a more satis-

factory method than its use at the last moment.

Other Forms of Atrophy and Contraction of the Liver.

Besides the acute yellow atrophy of the liver, and the atrophic form of

cirrhosis, some other conditions are described in which the liver becomes

very much smaller than in health.

Simple Atrophy.—This occurs chiefly as the result of old age or of

inanition. The organ may be reduced to half its normal bulk, but there is

no alteration in its structure and no induration, the lobules being diminished

in proportion to the size of the whole organ. It produces no symptoms.
Partial atrophy of the liver may result from the external pressure of organs

in the neighborhood, or of tight-lacing.

Red Atrophy of Rokitansky, or Chronic Atrophy of Frerichs.—In

these cases the organ is small, without being indurated
;

it is of dark reddish-

brown color, and contains a good deal of blood. The hepatic cells are

atrophied, and contain granules of brown pigment ;
and lastly, the portal

vessels are said to be much dilated right up to their interlobular branches,

while the portal capillaries are obstructed by brown pigment, so that they

can with difficulty be injected. The causes are said to be malarious fevers

and dysentery, or other forms of ulceration of the alimentary canal. It may

produce ascites, like cirrhosis
;
but there is rarely jaundice, and it is to be

distinguished mainly by the evidence of atrophy with a smooth surface, and

by the history.
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Simple Atrophy.—Dr. Murchison described an atrophy of the liver

with a nodulated surface, but without any cirrhosis. Nevertheless, such a

liver may cause ascites, and may be indistinguishable from cirrhotic atrophy

during life.

Atrophy from Perihepatitis.
—Another form of atrophied liver which

causes ascites is that produced by perihepatitis. By this name is meant

inflammation of the capsule of the liver. It becomes opaque, white, thick-

ened, and contracts so that the anterior edge of the liver is bent on to the

upper surface, making the margin thick and rounded instead of thin and

sharp. If this layer of new tissue be stripped off, the liver may resume its

normal shape. By the compression to which the liver is subject the portal

circulation is obstructed, and ascites results. {See Perihepatitis.)

FATTY LIVER.

The hepatic cells normally contain a small quantity of fat in the form of

minute globules. Under certain conditions of disease the fat is immensely

increased, and each cell may contain such a large amount that the nucleus

and outline of the cell are entirely obscured, and the cell itself might be

supposed to be destroyed. This change takes place first at the periphery of

the lobule, later the whole is invaded. The liver is much enlarged, it has a

smooth surface, is somewhat rounded at the edge, on section has a whitish-

yellow color and uniform appearance, and it may actually float in water.

This/afty infiltration occurs under two sets of conditions. One is in asso-

ciation with general obesity and fatty degeneration of other organs, such as

the heart and the muscles. A similar change takes place in some drinkers.

The other follows emaciating diseases, especially phthisis, and sometimes

cancer. In phthisis it may be explained by supposing that the fat cannot

be disposed of from defective respiratory powers.

The fatty liver is painless ;
it can be readily felt as a large, smooth organ

in phthisis ;
but it may be less easy in obesity, on account of the thickness

of the abdominal walls. Dyspeptic symptoms and deficient secretion of bile

are referred to fatty liver.

A partial form of fatty change occurs as a result of long-continued con-

gestion in the nutmeg liver of heart disease ; the fatty infiltration is confined

to the periphery of the lobules.

As contrasted with the above deposit of fat in hepatic cells, which still

persist intact, an actual /a/Zy degeneration with complete destruction of the

cell takes place as a result of acute yellow atrophy and notably in poisoning

by phosphorus.
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LARDACEOUS DISEASE OF THE LIVER.

{Afftyloid Liver. Waxy Liver^

Lardaceous degeneration has been already referred to in connection with

empyema and phthisis ;
and as the liver is one of the organs which is most

frequently implicated, a short account of the degeneration must here be

given. It consists in the formation in the tissues of a firm, colorless, trans-

lucent material, which gives a special reaction with certain coloring agents.

Thus, iodine in tincture or aqueous solution turns it a rich brown-red or

claret color. The iodine may be applied to a section of the fresh organ,
with the simple provision that it shall 'be washed free of blood, and the

affected parts are then mapped out by the characteristic tint. The subse-

quent addition of dilute sulphuric acid changes this to a dark purple hue.

Methyl-violet or gentian-violet turns lardaceous matter red, while the sur-

rounding healthy tissue is stained blue.

The material, which was thought from the iodine reactions to be of a

starchy nature, has been shown to contain nitrogen, and to have a chemical

composition like the different forms of albumin
;
the term amyloid is there-

fore scarcely correct, and the names lardaceous and waxy, which refer to the

firm consistence of the organs affected, are at present more suitable.

It resists chemical action and putrefaction. The tissues invaded by it

are, firstly in point of time, the walls of the blood-vessels, especially the

inner and middle coats, and the muscular fibres of the same
; secondly,

various connective tissues
; and lastly, if at all, the gland cells of an organ.

That it is not simply a degeneration seems to be shown by the fact that the

affected organs are enlarged, that is, that there is more material added than

corresponds to what is displaced. It has been suggested that it is due to a

transudation from the blood reacting on the substance of the tissue (Ziegler,

Payne).
It occurs most often in the spleen, kidneys, liver, intestines and stomach;

and with decreasing frequency in the supra-renal capsules, lymphatic glands,

thyroid, aorta, ovaries and uterus.

Lardaceous degeneration can, in the vast majority of cases, be attributed

either to prolonged suppuration from phthisis, tubercular disease of bones

and joints, and empyema, or to syphilis without suppuration. Other cachec-

tic conditions have been present in a few instances. The way in which

these causes operate is still uncertain. Dr. Dickinson's view is that the pus
drains off a quantity of alkali from the body, and that the lardaceous

material is deposited in consequence. But this is not free from objection

when suppuration is the cause, and it has failed hitherto to explain the cases

due to syphilis alone.

In the liver the lardaceous change attacks the capillaries of the lobules,
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and first of all those in the mid-zone, which are most intimately connected

with the divisions of the hepatic artery. As this deposit increases, the

hepatic cells are compressed and atrophied, but they are only occasionally

the seat of lardaceous deposit. The liver becomes enormously enlarged,

has a smooth surface, a somewhat rounded edge, and is entirely free from

pain or tenderness. The disease causes no jaundice. It arises from the

several causes mentioned, namely, phthisis, prolonged suppuration, syphilis,

or other cachexia ;
and is accompanied by a similar change in other organs,

producing enlarged spleen, albuminuria and diarrhcea. A lardaceous liver,

which is at the same time the seat of syphilitic gummata or cicatrices,

naturally loses its uniform smooth surface, but may be recognized by its

other associations. The portal circulation is not obstructed by the larda-

ceous change, and although ascites is not unfrequently present, it is mostly

associated with general anasarca, and must be referred with it to coexisting

disease of the kidneys.

Prognosis.—This is very bad, but cases of improvement after efficient

surgical treatment have been recorded.

Treatment.—The cause must be, if possible, removed. This is imprac-

ticable in phthisis ;
but other sources of suppuration may perhaps be treated

surgically ;
and potassium iodide, cod-liver oil, iron, quinine and other

tonics should be given. Mercury and potassium iodide should be used in

syphilitic cases.

Other Enlargements of the Liver.

Enlargement of the liver also occurs in leucsemia and a simple hypertro-

phy is described by authors ; but little is known of the conditions under

which this last occurs.

SYPHILITIC DISEASE OF THE LIVER.

This may be congenital or acquired.

Congenital syphilis occurs in two forms ; firstly, as an interstitial hepatitis ;

secondly, as gumma. The diffuse change begins as a cellular infiltration,

which develops into a fibroid induration, and is generally most marked in

the interlobular spaces ;
but sometimes it invades the lobules, and surrounds

each cell with a layer of fibrous tissue, constituting a true intercellular

cirrhosis, and leading to considerable enlargement of the organ. Probably

contraction may take place subsequently. Gummata and cicatrices are less

common than in the acquired disease.

Acquired syphilis also produces diffuse hepatitis and gummata, but the

latter are much more frequent. They present the general features of gumma
in other situations, being more or less circular, yellow masses, tough and

elastic, surrounded by a zone of gray fibrous tissue, from which branch off

numerous bands into the adjacent hepatic substance. The contraction of
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the fibrous tissue tends to produce a depression or fissure on the surface of

the liver, at the bottom of which lies the gumma which has caused it
;
and

so the organ may become coarsely lobulated and deformed. Gummata not

unfrequently break down in the centre into a puriform detritus; on the other

hand, they may become completely fibrous, so that nothing remains but a

depressed scar
;
or calcareous granules may be deposited in them. Livers

affected with gummata often undergo the lardaceous degeneration, in conse-

quence of which they may be of large size in spite of cicatricial contractions.

Perihepatitis is another change resulting from syphilis.

Symptoms.—Occasionally a large gumma may form a prominence on

the anterior surface of the liver, smooth and elastic, and strongly suggestive

of a hydatid or other cyst. More often, but probably in later stages, syphi-

litic livers are large, hard, irregular on the surface, and deformed, from the

contraction of the fibrous cicatrices. Neither ascites nor jaundice is neces-

sarily present, but in particular cases they may occur from the pressure of a

gumma upon the portal vein or the bile duct. Albuminuria from coexisting

lardaceous disease of the kidney is often associated with it. A case was

recorded by Dr. Bristowe, at the Clinical Society, which shows that gummata

may be accompanied by decided fever of hectic type.

Treatment.—We may hope for some benefit from potassium iodide in

early cases ;
but in those with old cicatrices and extensive lardaceous disease,

little good can result, beyond, perhaps, the prevention of further mischief.

TUBERCLE OF THE LIVER.

This is almost invariably a part of a general tuberculosis. It occurs either

as minute grayish-yellow granulations, less than a pin's head in size; or of

somewhat larger (3-5 mm.) and bright yellow masses, more easily detached

from the surrounding liver tissue. These larger masses are often softened

into a cavity in the centre, which is deeply stained with bile. As a rule, no

local symptoms accompany hepatic tuberculosis ; but occasionally a general

enlargement of the liver results
;
and in rare cases there is jaundice {see

Miliary Tuberculosis, p. 131).

NEW GROWTHS IN THE LIVER.

The only tumor of the liver that is at all common is carcinoma. Of

others, cavernous angeiomata, simple cysts, and the lymphomatous deposits

associated with Hodgkin's disease are the most frequent. They rarely cause

definite symptoms. Cases of spindle-cell sarcoma, melano-sarcoma, cysto-

sarcoma, myxoma, and adenoma have been recorded.
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Carcinoma of the Liver.

Pathology.—Primary carcinoma occurs, according to Ziegler, in three

forms—as nodules appearing in any part of the liver, as a diffusive infiltra-

tion, and as a growth confined to the interlobular connective tissue. In its

structure it often consists of a typical clump of epithelial cells
;
or they may

be formed on a glandular type with cylindrical cells. But more than three-

fourths of the cases of cancer of the liver are secondary to cancerous deposits,

either in the liver itself or in other organs, especially the stomach and pylorus,

the small or large intestine, the gall bladder, the glands in the portal fissure,

the uterus, the female breast, or the vertebrae. A not infrequent antecedent

of cancer is the presence of gall stones in the gall bladder or in the cystic or

common duct. The cancer cells are carried to the liver by branches of the

portal vein, and lodged in the lobular capillaries. The form of the secondary

cancer, whether soft or hard, or melanotic, is determined to a certain extent

by the nature of the primary growth.

If the cancer is diffused, the liver is merely enlarged ;
but when it exists

in the form of nodules, or separate tumors, the liver takes at the same time

the most varied shapes. Each nodule tends to grow evenly in every direc-

tion and thus to keep a globular form, and when it reaches the surface, it

will project as a hard, convex or hemispherical outgrowth. But as the

nodules become larger
—for instance, one-and-a-half to two inches in diame-

ter—they often break down in the centre into granular and fatty detritus,

and as a consequence those that project on the surface, being unsupported
on one side, sink in and form a central depression or uinbilication, which is

a very characteristic feature of the cancerous liver as felt through the anterior

abdominal wall. The lower edge of the liver is also irregular and nodulated.

On section, such a liver presents irregular areas of white cancer growth, with

a more or less circular outline
;
the larger ones are softening in the centre,

and many of them are blotched by hemorrhages. The intervening hepatic
tissue is often of a deep brown or yellow color. Where the cancer has

started from the gall bladder, or the bile duct, or has grown in from the

portal fissure, the growth is most extensive in that region, or may be quite

confined to it. Sometimes the empty gall bladder, or a gall bladder con-

taining some calculi, is embedded in a mass of cancer. Cancer nodules near

the portal fissure may compress the bile duct or the portal vein, and the latter

may be entirely filled by the new growth.

.Etiology.—The chief features in the setiology of cancer of the liver are

its relations to the various primary lesions above mentioned, and to gall stone

troubles of older date. Like cancer elsewhere, it is most common between

the ages of forty and fifty.

Symptoms.—Cancer of the liver usually gives rise to a good deal of

pain, affecting the right hypochondrium, shoulder and loins. At first not

39
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much more than a sense of weight and uneasiness, it afterwards becomes

severe and lancinating, and is accompanied by tenderness. Occasionally,

however, pain is absent. The liver, as already stated, is enlarged ;
it may

reach far below the umbilicus, and over toward the left side
;
the nodules

are prominent on the surface, and the irregular outline may even be seen in

profile. For the most part the enlargement is-in a downward direction, but

large masses may grow from the convex surface, and force up the diaphragm
so as to compress the base of the lung. The surface of the cancerous mass is,

as a rule, of almost stony hardness, distinctly more hard than lardaceous

disease, or cirrhosis, and the transition from hard cancer to the soft normal

tissue can often be recognized. Jaundice occurs in about half the cases, and

can generally be shown to result from pressure on the main bile duct, espe-

cially in those cases where the cancer starts from the portal fissure. Similarly,

ascites is often, but not always, present, and rarely is the fluid as abundant as

it may be in cirrhosis. It mostly depends on direct pressure on the portal

vein or its large branches
; occasionally on a coexisting peritonitis. The

emaciation, pallor, and prostration common to malignant diseases of the

abdominal viscera are also present.

Prognosis.—This is hopelessly bad
;
the duration is rarely more than

twelve months, and the softer forms of growth may kill within a month or

two.

Diagnosis.—A jaundice of some months' standing in an old person with

an enlarged liver is, in the great majority of cases, due to cancer, though

occasionally the bile duct may be obstructed permanently by a gall stone.

If nodules of cancer can be felt on the liver, the diagnosis is so much the

more certain. In cases without jaundice, the large, irregular, and bossy liver,

and the emaciation of the patient are generally distinctive. Lardaceous and

cirrhotic livers are less hard and more uniform
; syphilitic livers may be

irregular and painful, but often occur in younger people, and have their own

special history. A long history of gall stones does not exclude, but rather

favors the possibility of cancer.

Treatment.—This can be only palliative, and consists in relieving pain

and in meeting other symptoms, mostly of the digestive organs, such as

vomiting, flatulence, and constipation. The diet should be light but nutri-

tious, and, considering the functions of the liver, saccharine and oily sub-

stances should be sparingly given.

HYDATID OF THE LIVER.

Hydatid tumors are cysts which contain a colorless, non-albuminous

liquid, and which arise as a stage in the development of an intestinal worm,
the Tcenia echinococcus. They may occur in any part of the body, such as

the brain, lung, spleen, peritoneal cavity, intermuscular spaces, or spinal
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canal, but are most frequent in the liver; and accordingly the description

of their growth will be given in this place.

The Tcenia echinococcus is a minute tapeworm, measuring only one-quarter

of an inch and consisting of four segments, of which the first has hooklets

and suckers, and the last, longer than the other three put together, forms

the vaaXxxxQ proglottis {see p. 575). This worm inhabits the intestines of the

dog, and its cestoid form infests the sheep, just as the cestoid form of the

human TcEiiia solium is found in pigs, and that of the Tcenia mediocaiiellata

in cattle. If the ova of the dog's t»nia by any accident reach the human

intestine, an embryo in due time escapes, and finds its way to the liver,

where it loses its hooks, and is transformed into a vesicle or cyst, containing
a clear liquid. Its walls consist of an outer, laminated, very elastic layer, and

an inner, parenchymatous layer, containing granular matter, cells, muscle

fibres, and a vascular system. As it grows, it sets up a certain amount of

irritation in the tissue around it, and a layer of fibrous tissue is developed in

immediate contact with it. The liquid is clear, or just opalescent, of specific

gravity 1005 or 1007, and free from albumin; but it is said to contain a

small quantity of grape sugar, and succinate of ammonia.

As the cyst grows it may be reproductive in three ways. Firstly, when
the cyst has reached the size of a walnut, it develops from its inner paren-

chymatous layer smaller cysts, which remain attached by a pedicle, and in

which are formed from three to six or more scolices—that is, small cyst-like

bodies with four suckers and a ring of hooklets at one end. The cysts con-

taining them are called brood capsules, and are sometimes so numerous as to

give a velvety appearance to the inner surface of the hydatid cyst.

Secondly, the original cyst produces so-called daughter-cysts, either directly

from the brood capsules which then become detached, or by independent

growth between the two layers of the cyst, and subsequent discharge into its

interior. The daughter-cysts have the same structure as the original, or

mother-cyst, and may produce within themselves granddaughter- cysts . Thus,
a mother-cyst may contain hundreds or thousands of cysts, of all sizes from

a pea upward. This is called endogenous cyst-formation.

Thirdly, daughter-cysts formed between the layers may be discharged

externally into the liver (or other organ), constituting exogenous cyst forma-

tion
;
and this is more common in animals.

A hydatid cyst may be sterile, producing neither brood capsules nor

daughter-cysts.

A very rare kind of hydatid is the multilocular hydatid. . It forms a hard

globular mass, consisting of a number of spaces or alveoli, about the size of

peas, with transparent, jelly-like contents, which Virchow showed to be the

remains of hydatid cysts. Scolices are sometimes found, but the cysts are

mostly sterile.

The ordinary hydatid cyst may grow to an enormous size, so as to contain
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several pints of fluid, and it thus constitutes a tumor which exerts consider-

able pressure on surrounding parts.

Changes in the Cyst.—A hydatid cyst may last for several years,

without any essential change beyond its growth ;
but its existence may be

shortened (i) by spontaneous rupture, (2) by death and conversion into a

harmless mass, and (3) by suppuration. The exact cause of death is not

always clear; it has been thought to be due to the entrance of bile into the

cyst, or to the external capsule becoming too rigid to allow of the nutrition

of the daughter-cysts ;
but Dr. Fagge mentions cases which are opposed to

either view. In any case, the result is that the hydatid is converted into a

mass of opaque membranes, more or less closely packed together, and mixed

with a yellow, pasty or putty-like material, in which calcareous salts and

cholesterin crystals can be recognized. If suppuration takes place, the

hydatid is also killed, and the abscess thus formed contains shreds of hydatid

membrane, and the silicious booklets from the heads of the scolices. On the

other hand, if a cyst ruptures spontaneously, it is followed by suppuration.

Symptoms.—Of these the most important is the swelling which the

liver, enlarged by the presence of the hydatid, forms in the upper part of the

abdomen. If the cyst is deeply seated, or on the upper surface of the liver,

the swelling may be entirely due to the displaced or enlarged liver
;

if the

hydatid is near the anterior surface, it forms a distinct globular, or hemi-

spherical prominence, which is tense, elastic, and, if of sufficient size, dis-

tinctly fluctuating. Such cysts sometimes present what is known as the

hydatid thrill. If the finger or fingers of the left hand are laid on the tumor,

and are struck with the tips of the fingers of the right hand, a vibration is

set up which can be felt for some little time by those of the left hand which

remain applied. It is, however, by no means always felt, and it is of doubt-

ful significance, since it is probably due merely to the tension of the cyst

wall, and may therefore presumably be obtained in other cysts, if tightly

filled.

Cysts which do not merely project from the lower surface of the liver, but

occupy its substance or upper part, frequently exert a local pressure upon the

ribs and diaphragm, so that the right side of the chest is markedly bulged,

the lower ribs are lifted up, and the costal angle of that side (the angle

between the right margin of the ribs and the middle line) becomes larger

than that of the opposite side. The base of the lung is often compressed,

and dullness occupies the lower part of the right chest, sometimes to be

distinguished from that of pleuritic effusion by the margin of its dullness

being high in the axillary line, and falling lower as it reaches the spine ;

whereas the upper margin of dullness of pleural fluid is at the same level all

round.

A comparatively small cyst may press on the portal vein and cause ascites,

or on the bile duct and cause jaundice.

f
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Pain is not generally a prominent symptom in hydatid tumor of the liver.

It may be entirely absent or it may be severe, even when the tumor is small.

It sometimes depends on the occurrence of peritonitis over the cyst, or on

the mere size of the cyst causing much local tension. The health of the

patient is generally good, and at first entirely unaffected by the presence of

the hydatid.

Suppuration of the cyst is commonly indicated by the onset of pain, or

its increase if formerly present ;
the patient loses health and strength, and

has elevation of temperature, with perhaps rigors. He has, indeed, an

abscess of the liver, with its accompanying conditions
;
and this abscess

may, similarly, point and discharge its contents in different directions.

Rupture through the abdominal parietes has occurred with varying results ;

perforation into the stomach or alimentary canal may be followed by

recovery, daughter-cysts and portions of the mother-cyst escaping by the

fseces or by vomiting. Or the cyst opens into the base of the lung, and pus,

cysts, and bile pigment are expectorated, also with a favorable result in some

cases. Rupture into the pleura, pericardium, or peritoneum is nearly always

fatal, the exception being most likely to occur in the case of the peritoneum.

Sometimes the hepatic vein, or the inferior vena cava has been opened, and

daughter-cysts have been carried into the right ventricle and have blocked

the branches of the pulmonary artery ;
and the portal vein has also been

invaded. If the cyst communicates with the biliary passages, bile mixes

with the fluid, and stains the daughter-cysts, causing the death of the para-

site. Conversely, the cysts may lodge in the bile ducts and cause jaundice.

Diagnosis.—Hydatid is distinguished by its being a localized swelling of

the liver, of long duration, and not affecting the health of the patient.

Where it is accessible to palpation, its round, elastic, and fluctuating prop-

erties distinguish it from most other enlargements of the liver. Sometimes

a hydronephrosis may closely simulate a hydatid, but generally it is distin-

guished by a lower position, by the colon lying in front of it, and by the

slightness of its movement on inspiration. The test of a hydatid cyst is the

nature of the fluid drawn from it by aspiration or trocar and cannula. This

has the properties already described (p. 6ii); in addition, it may contain

some flocculi, consisting of detached scolices, or the minute booklets which

are their most characteristic feature. These measure about y^^-q in. in

length, are slightly curved, and present a prominence on the concave side,

which makes them almost triangular.

When suppuration has taken place, it is indicated by the local pain,

tenderness, and prominence, combined with the constitutional disturbance ;

and the previous history will generally help to distinguish the hydatid from

the tropical or pyaemic abscess.

In the case of a supposed pleuritic effusion, hydatid may be suspected if

there is disproportionate displacement of the liver downward, or if there are
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Other hepatic symptons. It is proved by the withdrawal of clear hydatid

fluid, or thick fluid stained with bile, or of thick, grumous or off'eiisive pus

containing booklets.

Treatment.—Prophylactic.
—Since the hydatid of man is obtained from

the Taenia echinococcus of the dog, and that is propagated by means of the

sheep and pig, it is desirable—firstly, to prevent dogs from eating offal from

sheep and pigs ; and secondly, to destroy the tapeworms (or their ova)

developed in the dog. For this last purpose, it has been recommended to

purge dogs periodically, and to burn or bury their excreta
; further, to scald

frequently the floors of their kennels.

Curative.—This is almost entirely surgical in its nature; medicines have

no influence upon the growth of the parasite. The methods employed are—
(i) Simple puncture of the cyst, and withdrawal of the hydatid fluid;

(2) incision of the cyst, insertion of a tube, and free drainage ; (3) electro-

lysis, by inserting two needles forming the poles of a battery. Successful

results have been obtained by all the methods. Apparently, the withdrawal

of the liquid by a trocar and cannula is sufficient to kill the parasite ; and

it is stated by Dr. Fagge that the reaccumulation of fluid, which is observed

after paracentesis, is not due to fresh hydatid fluid, but to inflammatory

serum, which again after a time subsides, leaving the cyst cured. If a free

opening is to be made, it seems desirable first of all to employ some method

for getting the liver adherent to the parietes. Recently, however, with anti-

septic precautions, the peritoneal cavity has been deliberately opened, and

the liver directly dealt with. Suppuration necessarily takes place, a drainage

tube has to be kept in, and the cyst gradually contracts.

If the cyst has already suppurated, it must be opened and treated in the

same way as an ordinary hepatic abscess.

CATARRHAL JAUNDICE.

( Catarrh of the Bile Ducts. Simple Janndice.)

This is one of the commonest forms in which jaundice occurs. It is

generally believed to be caused by obstruction of the common bile duct by
catarrhal inflammation, which has spread up from the duodenum, and which

has caused thickening of the mucous membrane of the duct, with or without

some excess of its secretion. As the patient almost invariably recovers,

opportunities of verifying the diagnosis are quite exceptional ;
and by some

the term simple Jaundice is preferred, as not committing one to a definite

statement as to its cause.

.ffitiology.
—In some cases it appears quite likely that it has been pre-

ceded by a catarrhal condition of the stomach and duodenum. The patient

may have indigestion, weight, pain, or distention of the stomach after food,
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with, perhaps, occasional sickness for three or four weeks before the jaun-

dice ;
and in other cases it may occur after unusual indulgence in particular

kinds of food
;
but in very numerous instances the patient knows absolutely

nothing of his illness until he himself sees in the looking-glass, or is told by
his friends, that his skin is acquiring a yellow tinge. The chief cause of a

distinctly catarrhal jaundice is the catarrh of the gastro-duodenal mucous

membrane ;
but Murchison calls attention to a catarrh of the bile ducts

occurring in gouty persons, and occasionally in constitutional syphilis. It

may also be set up by local diseases of the bile ducts, such as gall stones,

but here the jaundice results from the gall stone, and any symptoms due to

the secondary catarrh would be subsidiary. Dr. Fagge and other writers

would include under the head of simple jaundice the well-known instances

of jaundice from fright, the main features of which are, at any rate, similar,

and also the cases of "
epidemic jaundice." Often, in simple jaundice, no

cause can be assigned with certainty. Simple or catarrhal jaundice is

especially frequent in early life.

Symptoms.—A characteristic jaundice then develops, the skin and con-

junctivae are of a bright yellow color, the urine is yellowish-brown, or as

dark as porter, and gives the play of colors with nitric acid
;

the faeces are

pale, or clay-colored. The temperature is generally normal, and there may
be no constitutional disturbance, the patient being able to do his work as

usual
;
but often he is languid, indisposed for exertion, with a bad appetite,

and some nausea. Occasionally, the jaundice is preceded by severe pains in

the limbs. There is mostly no pain in the hepatic region, and not even ten-

derness
;
but both may be present in moderate degree. The liver, also, is

often not at all enlarged, but sometimes its dullness reaches one or two finger-

breadths below the margin of the ribs, and the edge may then be felt, as

well as the distended gall bladder. The bowels are variable, most often

constipated, occasionally loose. The pulse may be unaffected, but it is

especially in this form of jaundice that abnormally slow pulses have been

recorded.

The illness lasts from two to five or six weeks, and the jaundice gradually

disappears, the urine becoming normal in color first, and the skin more

slowly recovering.

The Diagnosis is generally easy. The painless, or almost painless, onset

of jaundice in a young person, previously healthy, and presenting no enlarge-

ment of the liver, or scarcely any, as a rule, distinguishes it from the jaun-

dice oi gaii stones, of cancer, and oi cirrhosis, the three other most common
causes. Acute yellow atrophy may begin with a jaundice which is in no

respects different from simple jaundice, and which lasts from three to five

weeks before the onset of the serious symptoms. But the disease is ex-

tremely rare, and there are never any signs by which one can anticipate its

occurrence in a given case.
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Prognosis.—With the above exception it is entirely favorable.

Treatment.—The patient need not be confined to bed, nor even to the

house, but should take a light, simple diet, and avoid stimulants
;
and a

saline laxative should be given if the bowels are actually confined. Sometimes

the jaundice passes off quickly with little else, but in many cases recovery is

hastened by the internal use of alkaline remedies, especially the bicarbonate

of soda in combination with rhubarb, taraxacum, or calumba. Carlsbad

and Vichy waters are often recommended, and the Carlsbad salts are espe-

cially useful, if a laxative is required. German writers advise daily injec-

tions per rectum of one or two quarts of water at a temperature of 60° to

90° F., to be retained as long as possible. A recent French writer, M.

Choufifard, says that improvement begins almost at once ; pruritus and yellow
vision disappear quickly, the faeces resume their natural color, and bile pig-

ments disappear from the urine in from two to eight days. It is said to be

proved that the injections cause contraction of the gall bladder, and it is

suggested that these contractions might overcome any obstruction from accu-

mulated mucus in the common duct. Compression and faradization of the

gall bladder in cases where this is palpable have also been employed. But

the former is, perhaps, not entirely free from risk.

GALL STONES.

Biliary calculi, or gall stones, are formed from the bile in the gall bladder,

or very rarely in the bile ducts in the liver. They vary in size from a mere

sand to ovoid masses of two inches in length by an inch in breadth
;
more

often they measure from a quarter to half an inch in diameter. They are

often roughly cubical in shape, presenting facets, which indicate that several

have been in contact
;

or they may be more rounded, or spherical. The

largest have the ovoid shape which would result from their occupying the

whole cavity of the gall bladder. They are olive-green or brown, or yellow-

ish-brown in color, and, on section, often show a central dark nucleus with

concentric markings, and radiating lines. The constituents of gall stones

are bile pigment, cholesterin, and calcium salts. Those which consist mainly
of bile pigment are small, dark, and friable. Others have a nucleus or

centre of bile pigment, and are surrounded by layers of cholesterin crystals

which radiate from the nucleus
;

these stones are generally larger, harder,

and have a paler color. There may be only a single gall stone of large or

medium size, or there may be several hundreds.

./Etiology.
—Not much is known of the conditions which determine their

formation. They are commoner in advanced life, and occur in women
more often than in men ; they are deposited, as a rule, in the gall bladder,

and very rarely in the ducts inside the liver, so that the former must present

some conditions of the bile—e.g., of stagnation or concentration—favorable
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to the deposit of its constituents in the solid form. Cholesterin is likely to

be precipitated by anything which lessens the alkalinity of the bile, such as

a deficiency of the soda salts, or a catarrhal state of the bile ducts producing
excess of mucus, which may undergo acid fermentation. Sedentary occu-

pations, and over indulgence in food seem to have some influence
;
the fatty

and starchy constituents are thought to be more injurious.

Effects of Gall Stones.—They are sometimes entirely harmless, and

are often found after death in the gall bladders of patients who have never

been known to complain of their presence; but, on the other hand, they

may give rise to very serious symptoms, and are not unfrequently the cause

of death.

1. One of the commonest results of gall stones is biliary colic, or an
" attack of gallstones," as it is sometimes called. This occurs when the

gall stone is, either by muscular contraction, or by the pressure of bile

behind it, driven down into the cystic or common duct toward the duode-

num. Here it sets up spasmodic contraction of the duct, and intense pain

is the result. The patient is seized, often suddenly, with agonizing pain in

the right hypochondrium and lower part of the chest, in the right shoulder,

and back. This is often so severe that he is bent double, or writhes on the

floor or bed. Shivering may occur, and even epileptiform convulsions, and

the patient is pale, collapsed, with profuse sweating, and a small, feeble,

generally quick pulse. After a time the pain becomes dull and aching, until

a fresh attack of the acuter kind occurs.

The attack may terminate in a short time by the passage of the gall stone

into the duodenum, when the pain subsides. More often, within a few

hours, or a day or two of the beginning of the pain, bile pigment appears

in the urine, and the patient becomes jaundiced. This is an indication that

the gall stone is impacted in the common bile duct, so that an obstructive

jaundice has resulted. All the characteristics of this condition are present
—

deep jaundice, bile pigment in the urine, and pale faeces. This again may
terminate by the passage of the stone into the duodenum, when the bile

again flows freely, the pain subsides, and more gradually the jaundice clears

up. When this happens, the faeces should be searched for the gall stone,

which may be found by washing them with water, and passing the washings

through a sieve.

But the time which elapses between the impaction and the discharge into

the duodenum is very variable
;

it may be several weeks, during which the

patient remains jaundiced, and is subject to more or less pain, the liver being
also somewhat enlarged, and the gall bladder distended. Even then the

stone may pass, and the patient is free from further trouble until another

stone travels down the duct. In this way several attacks may occur.

2. On the other hand, there may be a permanent impaction of the gall

stone in the common bile duct. This is not unfrequently at the termination
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of the bile duct in the duodenum, the very small orifice of which offers in

the case of rather large stones a greater resistance than the calibre of the

duct itself. This continued obstruction has effects both on the liver and on

the gall bladder. The liver is at first considerably enlarged from dilatation

of its ducts, which are distended with bile. Sometimes the ducts are dilated

uniformly, at others more irregularly into the globular cysts ;
after a time,

too, their contents become mucous in character. They exert a certain

amount of pressure on the tissue of the liver, and cause it to atrophy ;
so

that subsequently the liver becomes smaller, and rather flaccid. It does not

appear to be the fact that this obstruction in man ever produces a cirrhosis

comparable with that which follows the abuse of alcohol. The effect of the

impaction on the gall bladder is to cause its distention, so that it projects

below the edge of the liver, nearly in the mammary line; here it can be

recognized as a large, tense cyst, having a globular shape, since its fundus is

the part that is felt descending on inspiration with the enlarged liver. The

contents, which are at first bile, gradually get mixed with mucus, secreted

from its lining membrane, and ultimately it may contain this last secretion

alone. In these instances the patient may die of some complication, such

as erysipelas, or tuberculosis, but more frequently their end is due to the

development of cancer about the gall bladder or bile ducts.

Sometimes an impacted gall stone, not large enough to obstruct com-

pletely, will cause attacks like ague, probably from nerve irritation (Ord).

3. In other cases the gall stones remain in the gall bladder, and there set

up various changes. They may entirely fill it, and can sometimes be felt

through the abdominal wall as a hard mass, which may give a sensation of

crackling on being handled. They may set up inflammation of the mucous

membrane, or suppuration, and if of large size they cause ulceration or

sloughing of the wall of the gall bladder. The bladder may then contract

adhesions to the colon or the duodenum, when a fistulous communication

is made between them, and the stone or stones pass directly into the intes-

tine. Such a stone is rarely vomited
;
more frequently it passes per anum,

or causes a fatal intestinal obstruction {see p. 563). Not un frequently, also,

the gall bladder adheres to the abdominal parietes, and an abscess is formed

in them, which communicates often by a sinuous tract with the cavity of

the gall bladder.

4. Among the other results of gall stones are fatal peritonitis from rupture

of the gall bladder, suppuration of the bile ducts, and formation of abscesses

in the liver. {See Abscess of the Liver, and Pylephlebitis.)

Diagnosis.—Biliary colic may be confounded with other sources of pain

in that region, pleurodynia, pleurisy, intercostal neuralgia, gastric pain,

intestinal and renal colic, which can generally be distinguished by the

localization of the pain or other features accompanying them. But the

passage of gall stones is not always associated with pain, and cases of
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impaction with jaundice may be misunderstood from the absence of this

symptom. In older cases, the history of repeated attacks is of great ser-

vice; but the recognition of special complications must depend on a careful

analysis of the symptoms.

Prognosis.—This- need not be unfavorable in a first attack of colic;

many people recover even after several. But when jaundice from impaction
is of long duration, the possibility of more serious consequences, such as

cancer, must not be forgotten.

Treatment.—Any special treatment for the prevention of gall stones can

scarcely be undertaken before their presence is indicated by an attack of

biliary colic. The diet should then be carefully regulated, moderate in

quantity, starch and fat should be limited, sufficient exercise should be taken,

and alkaline waters should be drunk freely. Those of Carlsbad, Vichy,

Kissengen, Marienbad and Ems are especially recommended. With a view

of supplying the deficiency of soda salts, G. Harley advises i or 2 drachms

of sodium sulphate every morning before breakfast, or 20 to 30 grains of

sodium bicarbonate with a drachm of succus taraxaci every night. Bartho-

low prefers the phosphate of sodium, a drachm daily given in hot water.

For an attack of biliary colic, the patient should be placed in a hot bath,

or hot fomentations or poultices should be applied to the right side. Most

relief will be obtained from the subcutaneous injection of morphia in a dose

of a quarter to a third of a grain, to be repeated, if necessary, in three or

four hours; similar relief, but less speedy, will be given by opium,

beginning with two grains, and giving another grain every three hours till

relief is obtained. Murchison recommends half a grain of extract of bella-

donna every two hours ;
and chloroform may be inhaled with temporary

relief.

The effects of gall stones on the gall bladder and surrounding parts may
have to be treated as they arise, and according to the symptoms which they

produce ;
but the limits of treatment have been considerably extended of

late years by the surgical operations of cholecystotojtiy, the opening of the

gall bladder, and cholecystectomy, the removal of it. By the first, the gall

bladder can be emptied of stones. A diagnosis of gall stones having been

made, the gall bladder is first sounded by an aspirator needle passed through
the parietes; and, their presence being proved, an incision is made over the

gall bladder through the abdominal wall, and the gall bladder and ducts are

directly examined. Any fluid is drawn off from the gall bladder, and it is

then incised, the gall stones removed, and the edges stitched to the abdomi-

nal wall, so as to form a fistula, which commonly heals within a few weeks.

Cholecystectomy may be practiced when there have been repeated attacks

of gall stones. The gall bladder is removed after evacuation of its contents,

and ligature of the cystic duct.
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PERIHEPATITIS.

Pathology.—Perihepatitis, or inflammation of the capsule of the liver,

may be acute or chronic, localized or more generally diffused. It is set up

by several of the structural changes in the liver, such as cirrhosis, lardaceous

degeneration, syphilitic disease, cancer, hydatid, and abscess ; by extension

of inflammation from an ulcer of the stomach, according to Dr. Murchison,

and from pleurisy, and it forms part of a general peritonitis. But in some

of the most marked cases the cause is by no means obvious. It is not due

to spirit drinking. Dr. Fagge showed its frequent association with Bright's

disease, and considered that if there was a disproportionate amount of ascites

in a case of renal dropsy, it was likely to be due to perihepatitis. There is

probably more yet to be learned on this point.

When the liver is affected with perihepatitis, the capsule is opaque and

more or less thickened
;
often the thickening is distributed in patches irregu-

larly over the surface
;
and such patches may be determined by the disease

which causes the inflammation of the capsule. Sometimes the liver is com-

pletely enclosed in a membrane, one or two millimetres or more in thick-

ness. In such cases the organ has a rounded anterior edge, which is due to

the actual margin of the liver being bent back upon the upper surface, and

held there by the thick capsule. This membrane may be stripped off with-

out destroying the tissue beneath. The consistence of the liver would appear

to vary; Dr. Fagge says it is rarely cirrhosed, but soft and often fatty. Dr.

]\Iurchison speaks of induration arising from perihepatitis. These severer

forms lead to ascites, either by compressing the portal vein in the portal

fissure, or by contracting upon the whole organ so as to limit the supply of

blood, and hence obstruct the portal circulation.

Symptoms.—In some cases of perihepatitis, probably more often those

in which the process is acute or subacute, and brought on by the changes in

the liver above enumerated, there are other definite symptoms of its pre-

sence—namely, pain
—which Dr. Murchison describes as constant and severe,

aggravated by pressure, movement, or coughing, and increased by lying over

on the left as well as on the right side
;
with this there may be some fever,

but jaundice is not often present. Occasionally, a friction sound can be

heard, or the rub can be felt on laying the hand over the hepatic region.

To this cause no doubt is due some of the pain of hydatid, cancer, abscess,

and other hepatic diseases.

Treatment.—Pain must be relieved by opium, and local anodynes.

Paracentesis may be necessary for ascites.
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.A

PYLEPHLEBITIS.

This occurs in two forms, adhesive and suppurative, which have been

already referred to, the one as a cause of ascites (p. 589), the other in con-

nection with multiple abscesses of the liver.

Adhesive Pylephlebitis.

This is more generally a thrombosis of the portal vein, in which the clot

adheres to the wall of the vein, and becomes ultimately organized in the

same way as thrombi in other situations. Its causes are those changes which

bring about retardation of the blood current in the portal vein or its distri-

bution, such as cirrhosis, syphilitic disease, the pressure of tumors on the

trunk of the vein, or its implication in perihepatitis, or chronic peritonitis

near the fissure of the liver.

Symptoms.—The obstruction to the portal vein necessarily leads to

symptoms closely resembling, or identical with, those of cirrhosis, viz.,

engorgement of the portal vein radicles, showing itself in ascites, with en-

larged spleen, diarrhoea, and hemorrhage from gastric and intestinal vessels.

The collateral circulation becomes developed in the same way as in cirrho-

sis, and the superficial abdominal veins are commonly enlarged, relieving

thus, for a time, the portal vessels.

The Diagnosis from cirrhosis of the liver is generally difficult. It must

depend on the absence of alcoholic history, or the known presence of con-

ditions which might cause portal thrombosis ;
but most such conditions are

themselves possible causes of direct portal obstruction and ascites.

Its Treatment is similar to that of cirrhosis.

Suppurative Pylephlebitis.

This is generally secondary to inflammation in some part of the area from

which the portal vein arises, such as ulcer of the stomach, perityphlitis, dys-

enteric ulcers of the intestine, suppuration of the mesenteric glands, or

abscess of the spleen. Nearer the liver, gall stones may set up inflammation

of the portal vein branches, or the same may happen from suppuration about

a hydatid cyst. In the new-born the portal vein may be the subject of septic

phlebitis through the umbilical vein.

The mischief commonly begins either in the branches or in the tributa-

ries of the portal vein, rather than in the trunk itself, to which, however,

the suppurative process may ultimately extend. The wall of the vein in-

flames and suppurates, a thrombus forms in the neighborhood, breaks down

into pus, and in its conveyance to other parts of the vessel sets up fresh

centres of thrombosis, phlebitis, and suppuration. Finally, in many cases,

multiple abscesses of the liver are formed.

The Symptoms are nearly the same as those of multiple abscesses.
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There are epigastric and hypochondriac pain, fever of hectic type, rigors,

sweating, vomiting, and prostration. The portal vein may be sufficiently

obstructed to cause some ascites, and the spleen is enlarged, partly on this

account, partly as a result of septic fever. Jaundice is often, but not always,

present ; and, if abscesses are numerous, there may be enlargement of the

liver.

The disease runs an acute course, is generally fatal, and can only be treated

on the principle of merely relieving symptoms.

DISEASES OF THE PANCREAS.
The pancreas is subject to pathological processes similar to those that occur

in other organs ;
but it is rarely that its lesions are recognizable by well-marked

clinical features. For either the symptoms are obscure, or they are referred

to adjacent organs, such as the liver, stomach, and duodenum.

Pancreatitis.—Acute inflammation of the pancreas sometimes occurs in

infective diseases, such as typhoid fever, pyjemia and septicaemia; or it may
arise by extension from neighboring parts. In typhoid fever it is commonly
of the parenchymatous form, the connective tissue being infiltrated with leuco-

cytes, and the gland cells in a state of cloudy swelling. But in other cases

there is suppurative inflammation, the organ being larger, swollen, and either

infiltrated with pus, or containing separate abscesses. In the typhoid group
of cases, no symptoms are generally observed, but in some other cases the

following have been observed : Severe continuous pain in the epigastrium,

either dull, or shooting to the back or shoulder
;
tension and tenderness of

the epigastrium ; vomiting, thirst, constipation ; and finally, collapse and

death.

Chronic Pancreatitis affects the intestinal tissue, producing consider-

able fibrous growth, with, consequent atrophy of the glandular structures,

analogous to the changes in cirrhosis of the liver. The head of the organ
is usually most affected. It commonly arises from the spread of adjacent

inflammations, such as those of the peritoneum, of the bile duct, or of a

gastric ulcer. It also results from the presence of concretions in the pan-
creatic duct, or of retained pancreatic secretion

; from the irritation of

cancer, from the venous congestion of heart disease
;
and possibly from

syphilis, and the use of alcohol. Chronic inflammation is one of the changes
that are sometimes found in association with diabetes. The symptoms are

rarely prominent. Occasionally, on account of diminution or loss of the

pancreatic secretion, the fatty contents of the food are imperfectly digested,

and fatty stools are passed, in which an oily liquid is actually present, or

lumps of white or yellow tallow-like fat. This may occur in any severe
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chronic lesion of the pancreas, but it is not constant, since the bile assists

in the solution of fatty matters. It has already been shown that fatty stools

may occur when the biliary secretion is retained. Dr. Walker, of Peter-

borough, has brought forward cases to prove that the absence of the pan-

creatic secretion causes the stools to be clay-colored, although the bile is

normally excreted ;
and this he explains by supposing that the coloring mat-

ter of the faeces is only formed as a result of the cooperation of the pancre-

atic secretion with that of the liver.

Atrophy, Fatty Degeneration, Fatty Infiltration, and Larda-
ceous Degeneration also affect the pancreas.

Hemorrhage sometimes takes place as a result of the congestion of

heart disease, and blood cysts may form in the substance of the gland. A
few instances are on record where hemorrhage seemed to be the sole cause

of death.

Pancreatic Concretions.—These consist of calcium carbonate' and

calcium phosphate. They may be like grains of sand, or as large as hazel-

nuts, and are usually round or oval, occasionally irregular or branched. In

color they are white, or grayish-white ;
sometimes brown, or nearly black.

They sometimes block the duct or its branches, and lead to dilatation of the

ducts, retention cysts, acute inflammation with suppuration or chronic indu-

ration, or even to inflammation in the parts around. They rarely produce

symptoms, except through their secondary effects—for instance, by the in-

flammation which they excite, or by the cysts, which in rare instances have

been large enough to be felt.

Tumors.—Of these carcinoma is the most important, whether primary
or secondary. Sarcoma, tubercle, and gumma only occasionally occur.

Primary cancer is generally of the scirrhous variety, forming hard nodules in

the head of the organ, to which part it is not unfrequently confined. An

irregular nodular hard tumor is thus formed, which may be of sufficient size

to be felt under favorable circumstances through the abdominal parietes.

As the cancer nodules increase in size the pancreatic duct is liable to be

obstructed, with the formation of cysts as a result. And the common bile

duct is not unfrequently blocked either by pressure or by the spread of a

chronic inflammation. Jaundice in either case results. In other instances

the cancer may involve the stomach, duodenum, peritoneum, vertebras, or

other structures. The symptoms in cancer of the pancreas are deep-seated

pain, of aching, gnawing, lancinating, or burning character, which Dr. F.

T, Roberts points out is often distinctly paroxysmal in its occurrence, and is

affected by food, coughing, deep breathing, movement or posture. Nausea

and vomiting may be present ; and sometimes fatty stools. Examination

may reveal a tumor of the characters described in the situation of the head

of the pancreas. In the later stages emaciation, anemia, and prostration

become prominent features of the case.
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Treatment is mainly directed to the relief of symptoms. Removal of some

tumors by operation may be possible.

DISEASES OF THE PERITONEUM.

PERITONITIS.

The peritoneum lining the surface of the abdomen, and covering nearly all

the viscera contained within it, is liable to inflammation from a number of

causes originating in these organs. This inflammation may be acute or

chronic, and general or circumscribed.

Acute Peritonitis.

.ffitiology.
—The most frequent cause is extension from the abdominal

viscera or adjacent parts, such as ulceration of the stomach, typhoid and

tubercular ulcers of the ileum, dysenteric ulcers of the colon, inflammation

of the appendix caeci, abscess of the liver, and suppuration of the gall bladder,

infarction and abscess of the spleen, the numerous inflammatory lesions which

are apt to involve the female pelvic organs, metritis, ovaritis, suppuration of

the Fallopian tubes, pelvic cellulitis, and peri-uterine hagmatocele.

In many of these cases the peritonitis is set up, not so much by extension

of inflammation, as by the discharge of irritating products
—

food, faeces, or

pus
—into the abdominal cavity, as in the case of the perforation of gastric

and intestinal ulcers, in ctecal disease, and in rupture of abscesses. Perito-

nitis is the natural termination of most cases of intestinal obstruction, either

from local inflammation, as in acute strangulation and hernia, or from rup-

ture of over-distended gut, as in the more chronic strictures. Perinephritic

and psoas abscesses may rupture into the peritoneum, and empyema occa-

sionally sets up inflammation below the diaphragm, though it is much less

common than pleurisy and empyema as a result of a peritoneal abscess.

Wounds of the peritoneum, whether from injury or surgical procedure, are

liable to be followed by peritonitis.

As to more general causes, it is not quite clear how far they operate. Cold

has naturally been charged with being a cause in many instances, but its

power in this direction is doubted by some. If peritonitis forms part of a

general septicsemia or pytemia, puerperal or otherwise, it probably arises

directly from local lesions. But Bright's disease, both acute and chronic, is

certainly an occasional cause of peritonitis, which is then generally fatal.

Morbid Anatomy.—The changes which take place in the peritoneum

are not unlike those which occur in the pleura when it is inflamed. There

is at first redness from increased vascularity, and if the cavity of the abdomen
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is examined in this early stage, the redness on the intestine is commonly seen

to be most marked along two parallel lines, which are determined by the

diminished atmospheric pressure in the space between any two coils and the

abdominal wall (hence, called suction lines by the late Dr. Moxon). This

injection is soon followed by the effusion of lymph or pus. There is at first

a mere stickiness of the peritoneal surface, but the lymph soon becomes more

abundant, forming yellowish flakes, coating the surface of the bowel, or col-

lecting in larger masses in the angles and sulci between the coils. With this

lymph, which consists of fibrin and leucocytes, there may be a varying

amount of turbid serum. The rapidity with which this forms is very remark-

able, as may be seen in some traumatic cases, where a quantity of yellow

lymph may be found in less than eighteen hours. In some less severe or less

extensive cases, the lymph may develop into fibrous tissue, by the growth
of some leucocytes into fibres, and of others into blood-vessels, and the dif-

ferent viscera are united together, or the peritoneal cavity is obliterated by
the adhesions which are thus formed.

In other cases, the quantity of leucocytes increases, or is more numerous,

from the first, and the inflammatory products are entirely purulent ; this is

often quickly fatal, but occasionally a large peritoneal abscess may slowly

form, and offer chances of recovery.

Acute peritonitis is sometimes, from the first, circumscribed, and results in

a localized abscess, which may point externally or open into one of the hol-

low viscera. Such abscesses occur in the pelvis, between the diaphragm and

the liver, or between the diaphragm and the spleen. In these last two situa-

tions they may rupture into the chest, and set up pleurisy or pneumonia.
The contents of a peritoneal abscess not unfrequently decompose, either

from direct communication with the interior of the intestine, or from mere

contact with it
;

in the former case, a fecal fistula will result if the abscess

be opened externally.

Symptoms.—Acute ge^ieral peritonitis begins with pain, which is mostly

very severe, and, if at first localized to one spot, soon becomes diffused over

the whole abdomen. The pain is constant, but aggravated by every kind of

movement, by coughing, straining, or vomiting. It is not relieved by pres-

sure ;
on the contrary, there is marked tenderness over the whole of the

abdomen. Vomiting, as a rule, soon sets in, and occurs repeatedly, either

spontaneously, or after attempts to take food. At first the gastric contents

are brought up, subsequently bile, and later still, in some prolonged cases,

the vomited matters may have an almost feculent character. The tempera-

ture commonly rises, reaching 102° or 103°, more rarely 104° or 105°, and

the pulse is quick, 100 to 120; sometimes, also, rigors occur at the com-

mencement ;
but there is always a considerable degree of collapse.

In some cases of perforation of gastric or intestinal ulcer, the patient sinks

from collapse in twenty-four hours. In others, the patient is soon obliged

40
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to take to his bed, and within a short time lies on his back, with shrunken

face, dark sunken eyes, anxious expression, dry furred tongue, and quick

small pulse. The legs are frequently drawn up to prevent stretching of the

abdominal parietes, and every movement is avoided by the patient. The

abdomen is at first tense, with rigid muscles, and generally becomes swollen

from paralysis of the muscular coat of the intestines, and the accumulation of

gas within them. The surface is resonant, but if much fluid is poured out,

it may cause dullness at the flanks, or occasionally all over. Gas may escape

into the peritoneal cavity, and cause extensive resonance, or even splashing

from mixture with the liquid. The extravasation of gas into the peritoneum

may sometimes be recognized by its lying in front of the liver, and replacing

the natural hepatic dullness by resonance. But it must be remembered that

the liver may be displaced from its contact with the anterior thoracic wall,

by great gaseous distention of the viscera, and without any escape of gas

from their interior. The tension of the abdomen causes pressure on the

under surface of the diaphragm, with consequent dyspnoea, and generally

the respiratory movements are entirely thoracic. Hiccough is also a frequent

symptom. The bowels are, as a rule, confined ; sometimes, after two or

three days, one or more motions may be passed, or even diarrhoea may set

in; and occasionally there is diarrhoea throughout. The urine is scanty;

it may be passed with pain, or be retained.

The patient gradually gets exhausted by vomiting and pain ;
the tongue

becomes drier and brown
;
sordes form on the lips and teeth

;
the pulse is

smaller and quicker ;
the bases of the lungs are compressed ; and, after an

illness of from two to six days, death takes place. It is not, however, every

case that presents all the characteristic signs. Fever may be absent in some

cases; there may be but little distention in others; occasionally, a patient,

instead of lying prostrate on his back, will throw himself about in the agony
of pain.

In acute circumscribed peritonitis, the symptoms are much the same, but

the local conditions are more or less limited to the region affected. If pus

forms, a more or less defined tumor may be recognized, and fluctuation may
be detected. The constitutional symptoms are often less severe than in

general peritonitis ; and the case may possibly run on into a chronic stage.

The fever is variable. The later course of the illness is determined by the

behavior of the inflammatory products : a sero-fibrinous peritonitis may sub-

side
;
a peritoneal abscess may burst into different cavities, or set up inflam-

mation in the chest, in which case the symptoms of pneumonia, pleurisy,

empyema, or pneumothorax may complicate the abdominal lesion, rendering

a fatal result highly probable, but not absolutely certain. Disease of the

appendix cseci, and lesions of the uterus and its appendages, are the more

common causes of acute circumscribed peritonitis.

Diagnosis.—As a rule, this is not difficult; the severe pain, tenderness,



PERITONITIS. 627

vomiting, distention, constipation, and collapse form the important features.

But it may be simulated by the severe pain of coHc, by hysteria, or by rup-

tured aneurism ;
it may itself be mistaken for intestinal obstruction, and it

may be set up and cause death without its presence being suspected, in

typhoid fever, and after operations on the abdominal walls, such as herni-

otomy. Colic and hystei-ical pain are mostly to be distinguished from peri-

tonitis by the contracted abdomen and the absence of tenderness—indeed

the relief on pressure, in the former case
;
and the extreme sensitiveness to

the merest touch, without pressure, in the latter. A history of lead poison-

ing in the former, or of hysterical attacks in the latter, would assist the

diagnosis. An elevated temperature or extreme collapse would be in favor

of peritonitis. A ruptured aneurism would cause pain and collapse, and

might be mistaken for the perforation of a gastric ulcer, and the antecedents

in the two cases might be difficult to discriminate. Another condition that

has given rise to a diagnosis of perforation and peritonitis is the fatal* coma

or collapse of diabetes. This often begins suddenly, with severe abdominal

pain accompanied by collapse, and small, thready pulse. Most such cases

are known to have diabetes, or a history of its symptoms can be elicited.

Peritonitis resembles intestinal obstruction in its pain, distention, vomiting,

and constipation, which may hamper the diagnosis for two or more days :

the generally diffused tenderness, early distention, and simply gastric or

bilious vomiting, are in favor of peritonitis ; and this is often at length con-

firmed by the passage of faeces. The onset of peritonitis in typhoid fever

may be very insidious ;
the patient is perhaps semi-comatose or delirious,

and his senses are dulled
\

the abdomen is already much distended and

tense. On the other hand, the tympanites and pain of this fever may be

considered due to peritonitis when none exists.

As to the differential diagnosis of peritonitis, its cause must be looked for

in the preceding history. Where severe fatal peritonitis ensues in a person

previously considered well, gastric ulcer or lesions of the pelvic organs (in

the female) are the most likely causes
;
and that due to lesions of the appen-

dix cseci is nearly as acute. Perforations of the intestines, whether typhoid,

tubercular, or dysenteric, are generally preceded by recognizable illnesses
;

but, as is well known, typhoid may be of such a mild nature as not to attract

sufficient attention on the part of either friends or medical man.

Prognosis.—General peritonitis is a very fatal disease. The result must

be estimated by the character of the pulse, the amount of collapse, and the

probable extent of the inflammation. Severer cases can only be judged of

from day to day. There is more hope when some days have elapsed, but in

cases that are apparently improving, accumulations of pus may reveal them-

selves and become dangerous in the ways indicated. I can scarcely give an

unreserved adhesion to the opinion, expressed by the late Dr. Fagge, that
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cases arising in connection with csecal disease need never be fatal if properly

treated.

Treatment.—The first principle of treatment is to keep the intestines

completely at rest. For this purpose the patient must, of course, be in bed ;

food should be given by the rectum
; purgatives should be strictly avoided,

and opium should be administered. The patient's thirst may be quenched

by small pieces of ice sucked from time to time, but no food should be

allowed by the mouth
;
the enemata may be beef tea, milk and egg to the

extent of four ounces given every four hours, or nutrient suppositories may
be employed. Opium should be given in full doses : i grain in pill every

three hours is a quantity frequently used, but larger doses can be borne, and

Dr. Alonzo Clark, of New York, recommends the drug to be given to the

extent of narcotism
;
he begins with a dose of 2 or 3 grains, and gives i grain

every hour or two hours, until the pupils are contracted and the respiration

is slowed to twelve in the minute. The closest watching on the part of the

physician is, of course, necessary.

Relief is afforded locally by the application of hot linseed-meal poultices,

or flannels wrung out of hot water, and sprinkled with turpentine, or lini-

mentum of belladonna. Ice compresses or pieces of ice between layers of

flannel are sometimes used, but they do not generally give so much relief as

the hot applications. If there is much distention with gas, it may be pos-

sible to draw some off by passing a long tube into the rectum. Stimulants

are, as a rule, required, and are best given in the form of brandy in small

quantities frequently.

Where there are good grounds for believing that the case is one of sup-

purative peritonitis, the cure by medicinal treatment seems improbable ;
and

antiseptic surgical exploration is desirable, in order that the cavity may be

drained and washed out. This is especially likely to be successful in cases

of circumscribed peritonitis, and in those resulting from typhlitis.

Chronic Peritonitis.

This may arise as a sequel of acute peritonitis, especially in its local forms ;

it is often the result of local irritation about particular organs
—for instance,

the liver or the spleen may be surrounded with a thickened capsule (peri-

hepatitis, perisplenitis) ;
or it may occur after repeated tappings for ascites.

The growth of tubercle and cancer in the abdominal cavity gives rise to

forms of chronic peritonitis, which will be spoken of shortly. Among gen-
eral causes, Bright's disease is the best recognized; often it is impossible to

explain its occurrence.

Morbid Anatomy.—Chronic peritonitis, in its lesser degrees, causes no

more than thickening, with opacity of the peritoneum; in more advanced

cases it results in the formation of false membranes, or layers of fibrous
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tissue, which cover the different viscera and cause them to become adherent

to one another, and to the abdominal wall. The intestines may thus be

matted firmly together and bound down toward the spine ;
the omentum is

shortened and contracted into a transverse band at the upper part of the

abdomen : and the liver and spleen may be covered with a thick adventitious

membrane. This membrane can sometimes be peeled off, leaving the

natural serous layer beneath. Serous fluid may be present at the same time

in sufficient quantity to cause enlargement of the abdomen ; or there may
be chronic effusion, with but little false membrane, only some opacity or

pigmentation of the peritoneum. As already mentioned, chronic peritonitis

may result in intestinal obstruction.

Symptoms.—These are very variable, according to the extent of the

abdominal lesion. There is usually some pain, or a sensation of tightness

and oppression. The appetite is likely to be indifferent, and occasionally

vomiting may occur. The bowels are generally constipated. Constitutional

disturbance may be but slight, but fever, if present, is variable, and often

the patient is about, though unequal to much exertion. The condition of

the abdomen depends on the nature of the effused products ;
if serum exists

in any quantity, the abdomen will be enlarged and give the sense of fluc-

tuation on percussion. Sometimes there is dullness in the flanks, and reso-

nance in front, with change of relative position of these signs when the

patient lies on one side
;

in other cases the abdomen is completely dull from

the intestines being bound down to the spine. Where there is little or no

fluid, the abdomen may be flat, and it presents irregular resistance where the

intestines are matted together.

Diagnosis.—Cases with much effusion resemble ascites, such as that pro-

duced by hepatic cirrhosis
;

in women, if the surface is completely dull from

the intestines being bound down, it may be sometimes mistaken for'ovarian

cyst ;
in other cases, the resistance felt in the abdomen may be confounded

with different forms of tumor.

Prognosis.—This is, on the whole, unfavorable in cases with pronounced

symptoms.
Treatment.—There is not the same necessity for absolute quiet on the

part of the intestines as in the case of acute peritonitis ;
food should be light

and nutritious
; pain may be relieved by poultices and hot fomentations, and

by opium in small doses. The absorption of the effused products may be

attempted by the application to the abdomen of mercury in the form of com-

pound ointment, liniment, or oleate
;
while iodide of potassium and iodide

of iron may be given internally, with general tonics, such as quinine, cod-

liver oil, or arsenic. Constipation may be relieved by enema, or by the

mildest laxatives. Large accumulations of fluid require paracentesis.
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Tubercular Peritonitis.

In
tl^is variety the surface of the peritoneum is covered over with tubercles

in the form of small, flat, whitish grains, from 2 to 5 mm. in diameter,

slightly elevated above the surface, and closely aggregated together. These

are most abundant on the under surface of the diaphragm and in the flanks.

The omentum tends to become contracted into a thick mass, consisting of

tubercular and caseous infiltration. The intestines are matted together and

adherent to the omentum or the abdominal wall, and the adhesions may be

much infiltrated, so as to present thick masses of almost tumor-like new tissue.

In cases where ulceration of the bowel coexists, the adherent intestines may
open into one another through the bases of the ulcers, and render it impos-

sible to follow the natural course of the bowel. More or less turbid seruiji

or pus may be present also.

iEtiology.—Tubercular peritonitis is attributable to the same causes as

tuberculosis in general. As a rule, it is accompanied by tubercle in other

organs, especially the lungs. In women, also, the pelvic organs, e.g., the

Fallopian tubes, are frequently caseous, and in men the testes and epididy-

mis. Not unfrequently other serous membranes, the pleura and pericardium,

are simultaneously affected. Tubercular peritonitis occurs at all ages, but

appears to be more frequent in males than in females.

Symptoms.—These' are not essentially different from those described

under chronic peritonitis. They may come on slowly and insidiously, con-

sisting of pain and discomfort, and frequently distention of the abdomen.

The patient loses strength and flesh
;

the appetite is diminished, and the

bowels are irregular, but frequently loose. The motions are sometimes yel-

low, and in acuter cases may suggest typhoid fever. The abdomen is tender,

and on palpation the indurated masses of tubercular infiltration are felt as

bands running across it, especially the transverse band formed by the omen-

tum at its upper part. The abdomen elsewhere is doughy to the feel, and

on percussion the resonance is variable, often muffled. Occasionally the

abdomen is retracted. In many cases the skin around the umbilicus, for a

distance of from one to three or four inches, is reddened and infiltrated,

pitting slightly on pressure : this is probably due to obstruction of the veins

by the tubercular growth.

Diagnosis.—Besides the general features of pain and distention and

emaciation, the recognition of the tubercular masses, and the inflammatory

redness about the umbilicus are the most important. The infiltrated omen-

tum may be mistaken for the lower part of an enlarged liver, but the reso-

nance of the stomach above it should prevent this error. It is not always

the case that clinically any information can be gained from the other parts

of the body.

Prognosis.—This is of course unfavorable, as the majority of cases die
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from exhaustion, or from acute tubercular inflammation in the pleura, peri-

cardium, or meninges. But many patients treated early have apparently

recovered completely.

Treatment.—This may be conducted on the same principles as that of

chronic peritonitis. Mercurial applications should be constantly applied for

weeks or months. Cod-liver oil and general tonics should be used inter-

nally. The diet should be easily digestible, and stimulants in moderate

amount may be given. A considerable number of cases have now been

successfully treated by opening the abdomen, washing out or sponging the

surface of the peritoneum, and inserting a drainage tube.

Cancerous Peritonitis.

The growth of cancer in the peritoneum also leads to inflammation and

the effusion of fluid. It is more common in females than males, and occurs

mostly at an advanced age. The growth is generally secondary to cancer

in the viscera, especially the stomach and the ovary. It occurs in the form

of flat circular deposits, covering the abdominal surface, and, like tubercle,

is most abundant on the diaphragm and flanks: similarly, the omentum may
be thickened and infiltrated, and eventually large cancerous nodules may
occur all over the abdomen. In its structure it is generally a true carcinoma,

very fibrous, and yielding but little juice. Colloid cancer is present in a

certain number of cases. Considerable liquid effusion is commonly present,

and blood is not unfrequently mixed with it, so that it acquires a brown,

brownish-red, or even red color. Cancer elements are sometimes found.

Occasionally nodules of cancer are felt in the skin round the umbilicus, and

the glands in the groin may be infiltrated with the same growth.

Symptoms.—Cancerous peritonitis resembles the tubercular form. It

is more rapid in its course, emaciation and cachexia are more decided, and

the Prognosis is absolutely unfavorable.

Treatment must be limited to the relief of symptoms. If there is much
distention with fluid, this may be removed by paracentesis, but it mostly
returns very quickly.

ABDOMINAL TUMORS.
It may be well to allude in this place to the great number and variety of

tumors which may be found in the abdomen, and the diagnosis of which

often presents considerable difficulties. Every one of the contained viscera

may give rise to tumor, and to describe these would only be to repeat what

has been already said—and will be said—in the accounts of diseases of special

organs ;
and their differential diagnosis must be gathered from the same

-source. It will be sufficient here to enumerate the more important tumors,

and subsequently to describe one which has not been dealt with elsewhere—
namely, aneurism of the abdominal aorta.
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The tumors are as follows : Liver : general enlargements, abscess, cancer,

hydatid, distended gall-bladder ; spleen : hypertrophy, abscess, cancer,

hydatids, infarcts
;
stomach: cancer, dilatation

; intestines: cancer, lymph-

oma, strangulation, intussusception, perityphlitis, fecal accumulation
; pan-

creas : cyst, cancer; kidneys: enlargements, movable kidney, abscess,

cancer, hydatid, hydro- and pyonephrosis, tubercular pyelitis ; supra-renal

capsule : cancer, tubercle
; peritoneum : chronic peritonitis and matting,

tubercular peritonitis, cancer, hydatid and other cysts ; lymph-glands :

tubercle, cancer
;
uterus and appendages : pregnancy, fibroid, cancer, cysts

of broad ligament, hsematocele, pelvic cellulitis, ovarian tumors and cysts ;

bladder : retention of urine.

Abdominal Aneurism.
ft

.Etiology.—This has much the same causation as aneurism in other

situations. It is common in middle age, and is more frequent in males than

in females.

Pathology.—The usual seat is between the diaphragm and the origin of

the superior mesenteric artery, and it often involves the origin of the coeliac

axis. In its growth it may interfere with adjacent organs, press upon the

vena cava, or erode the vertebras. Aneurisms of the superior mesenteric, or

of the iliac arteries, are less common, and will not be specially considered

here.

Symptoms.—These are pain, the presence of a pulsating tumor, with

murmur, and sometimes evidences of pressure. The paiti is situate in the

abdomen, is often severe, paroxysmal or neuralgic in character, and may
radiate to either side, into the groin, or the back. The tumor varies, of

course, with the seat of the lesion
;

it is more common in the epigastric

region, in the middle line or slightly to the left
;

it is globular, or ovoid,

pulsatile and expansile; it is scarcely, if at all, affected by the movements

of the diaphragm. A systolic murmur can be generally heard over it. The

pressure signs other than pain are not common, since the various organs

readily yield to its progress. But it may exceptionally cause jaundice by

obstructing the bile duct, or dropsy by pressure on the vena cava. It may
press on the colon, or on the stomach, and vomiting is sometimes present.

The duration may be two or three years, and death results, as a rule, from

rupture of the sac into the retroperitoneal tissue, into the peritoneum, or

into one of the hollow viscera; or from the exhaustion of pain, sleepless-

ness, sickness, or malnutrition.

Diagnosis.—Abdominal aneurism has to be diagnosed from the excessive

pulsation of the aorta described above (p. 514), and from tumors lying in

front of the aorta, especially cancer of the stomach, to which pulsation is

communicated from the healthy aorta. The former is distinguished by the

absence of murmur, the normal size and shape of the vessel, and the neurotic
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or hysterical character of the patient. Tumors over the aorta do not ex-

pand laterally, and are often irregular or nodulated in shape ;
the pulsation

in some cases ceases when the patient is placed prone, or on his hands and

knees, so that the tumor may fall away from the aorta. Cancer of the

stomach is displaced more than an aneurism by a deep inspiration.

Treatment.—This must follow the lines indicated under the head of

Thoracic Aneurism (p. 510). But an abdominal aneurism is sometimes open
to treatment by proximal or distal compression, by the tourniquet, or other

surgical means.

1



DISEASES OF THE DUCTLESS GLANDS, LYMPHATIC
SYSTEM AND BLOOD.

DISEASES OF THE THYROID BODY.

Among the diseases of the thyroid gland the only forms that we need deal

with here are bronchocele, goitre, or enlargement of the thyroid, and the

atrophic or other changes which are associated with myxcedema. Exoph-
thalmic goitre, or Graves' disease, has been already described under Disor-

ders of the Circulatory Organs (p. 501).

BRONCHOCELE.

(^Goitre!)

Etiology.—The causation of goitre is still a matter of doubt. The
most prominent fact is that it is frequent in certain localities, and especially

in limestone or magnesian-limestone districts. In England it occurs in

Derbyshire, and to a less extent in Devonshire. On the Continent it is

frequent in the mountainous regions of Savoy, Switzerland, Northern Italy,

the Tyrol, and Styria. It has thus been generally referred to the influence

of the limestone formation upon the water which the inhabitants drink.

But there are difficulties in accepting this hypothesis; and while some refer

it to other defective hygienic conditions, such as bad ventilation, over-

crowding, and filth accumulation, others believe that it must be due to some

miasmatic influence, or to an actual microorganism which is especially

developed over certain rock formations.

In Central Europe it is often found associated with cretinism, a condition

characterized by stunted growth, a large broad head, thick features, wide

separation of the eyes, flat nose, large mouth, much wrinkling of the coarse

and rough skin even in early life, narrow chest, full abdomen, crooked legs,

and considerable mental deficiency, amounting to idiocy. Many cretins

have enormous goitres ;
in others the thyroid is absent. Occasional cases

of a similar disease, sporadic cretinism, have been observed in England, and

some of these have had slight goitres. Dr. Fagge, who described such cases,

also noted the occurrence of fatty subcutaneous tumors above each clavicle.

In myxcedema, which will be presently described, there are some curious

points of resemblance to cretinism, which led Sir William Gull to speak of

it as a "cretinoid change." But, so far, myxcedema cannot be referred

634
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any more than sporadic cretinism to an endemic influence. The local

agent, whatever it is, which causes goitre after limited exposure, seems, in

the course of two or three generations, to produce cretinism. In England,

goitre is most frequent in young women.

Morbid Anatomy.—Goitre occurs in the following forms : (i) A simple

soft hypertrophy; (2) cystic bronchocele
; (3) fibrous bronchocele, and (4)

fibro-cystic bronchocele. The enlargement may affect one lobe, or both, or

the whole gland ;
but the isthmus is rarely involved alone. Cysts result

from the distention of the normal follicles of the gland, and become filled

with a colloid material
;
the fibrous tissue results from hypertrophy of the

connective tissue between the follicles. The size varies from a moderate

prominence of the neck on either side, to a mass as large as the fist, or a

foetal head, which hangs down in front of the upper part of the sternum.

Symptoms.—Enlargement of the neck and a feeling of fullness are often

the only symptoms. If the goitre is very large, there may be dyspliagia

from pressure on the oesophagus, or dyspnoea from compression of the

trachea, or of the recurrent laryngeal nerves.

Diagnosis.—This is, as a rule, easy. The thyroid nature of any enlarge-

ment is proved by its movement up and down with the larynx during the act

of swallowing.

Treatment.—The patient should remove from the locality where the

disease is known to be prevalent, and every hygienic condition should be

made perfect. Iodine is the drug which has the most influence upon goitre.

Iodide of potassium, with tincture of iodine, should be given internally, or

the vapor of iodine may be constantly inhaled. Externally the tincture or

ointment may be applied. Iron is sometimes useful as well. Dr. Woakes

recommended fluoric acid in doses of 30 minims three times daily. In any
case the treatment may have to be continued for months. Surgical measures

may be necessary in very hard or very large goitres; they are the injection

of tincture of iodine, the use of setons, and the removal of the gland by

operation.

MYXCEDEMA.

Though described as something new by Sir William Gull, under the name
of a cretinoid change, this peculiar disease was not generally recognized
before the year 1878, when Dr. Ord brought his cases before the Clinical

Society ;
but it is now not so infrequently seen, and in the Clinical

Society's Report on this subject, dated 1888, 109 cases are tabulated, 'fhe

prominent features of myxoedema are a peculiar swelling of the skin and

subcutaneous tissue, with dryness and roughness of the surface ; pronounced
mental failure, consisting of dullness, apathy, hebetude, slowness of speech
or action

;
and atrophy or other destructive change in the thyroid body.

Little is known of its .Etiology. It is certainly much more frequent
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in women than in men, and, in the majority of cases, the symptoms begin

between the ages of thirty and fifty, though they have begun as early as

eight and a half and as late as sixty-seven. Some indications of heredity

have been observed, and it has been more often seen among the poorer

classes
;
but no influence can be ascribed to occupation, climate, soil, or to

the conditions which are associated with endemic bronchocele.

In reference to preceding diseases, the chief conditions that seem to be

of importance are the existence of phthisis and neuroses in near relations,

and mental disturbance in the patient herself. Nothing can be positively

stated about the menses. Some patients have had numerous pregnancies,

but in others the symptoms have abated during pregnancy, and relapsed

afterward. The relation to the thyroid is of great importance, for it has

been clearly shown that extirpation of the thyroid gland is sometimes fol-

lowed by a similar train of symptoms (operative myxoedema), and in a few

cases it seems that exophthalmic goitre has been present before the myxoe-
dema.

Symptoms.—These are at first insidious, so that in most cases the dis-

ease has not been noticed till it has been well developed. The appearance
is then characteristic

;
the face is broader than it was in health, and the

nose, eyelids, and lips are thicker; its color also is markedly yellow, with a

rather bright red patch on each cheek, and deep-red or almost livid lips.

The skin of the body generally is thickened, and the legs and feet have the

appearance of slight oedema, although in many cases, but not in all, pitting

is entirely absent. The shape of the hands also undergoes changes; it

becomes broader opposite the heads of the metacarpal bones, and the fingers

become thick and uniform in shape ;
this change has received the not very

distinctive name of "spade-like." The feet are similarly affected. Per-

spiration is often deficient or absent, the skin dry and scaly, and the hair

falls out, leaving only a thin covering on the head, or causing actual bald-

ness of scalp, eyebrows and eyelids. The nails are stunted and brittle.

The mucous membranes show the same change ;
at any rate, the uvula and

soft palate are swollen, and the tongue is large and thick; moreover, the

teeth become carious or loose. The nervous system of the patient is the

next thing that strikes one
;
she appears dull, apathetic, slow in thought and

movement. She speaks languidly and deliberately, as if the thick tongue

mechanically interfered with articulation, but the slow movements of the

eyes and the muscles of expression accompanying speech indicate that the

nervo-muscular apparatus is also faulty. Articulation is thick and blurred,

and the voice is monotonous. The movements of the body and limbs are

correspondingly slow. On the mental side, memory is defective, the patient

is often irritable, or suspicious, or dull and sleepy ;
and hallucinations, delu-

sions and convulsions have been noticed in a certain proportion of cases.

The temperature is mostly subnormal, the patient suffers from cold very
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readily, and the hands and feet are often cold and blue. Examination of

the organs, as a rule, gives negative results, at any rate during the greater

part of the illness.

The pulse is weak or slow, but high tension' has not often been recorded.

The bowels are constipated. The urine is of low specific gravity, the urea

less than normal, and albumin is mostly absent, though it may appear toward

the end of the case. Where the thyroid gland could be felt it has nearly

always been described as small ; but in the majority of cases there is some

difficulty in satisfying oneself of the condition of the organ, or even of its

actual presence, but the same, perhaps, may be said of persons who have not

got myxcedema. The progress of the case is slow
; patients are known to

have had the disease ten years or more without material change. Never-

theless, it undoubtedly shortens life / the sufferers die of intercurrent dis-

ease, such as pneumonia and bronchitis, or sink from general or nervous

exhaustion.

Morbid Anatomy.—The number of cases oi post-mortem examinations

of myxcedema that have been recorded is not as yet large, but a certain

uniformity of result exists. The changes in the skin are some nuclear pro-

liferation, and development of connective tissue in the neighborhood of the

sweat glands, sebaceous glands or hair follicles. Gelatinous and oedematous

skin have only a few times been recorded, and the considerable amount of

mucin discovered in one of Dr. Ord's early cases (for which the name

myxcedema was given) has not as yet been found in others. There is a fair

amount of subcutaneous fat.

Some interstitial nephritis and hypertrophy of the heart was found in a

third of the cases, and no marked or constant change in other organs except

the thyroid body. This was in every case smaller than normal, pale,

yellowish-white, or buff colored, tough or indurated, fibrous or structureless.

The disease appears to begin as a small-celled infiltration of the walls of the

vesicles, and epithelial proliferation within them. Later on the gland con-

sists mainly of fibrous tissue, with scattered groups of cells, the remains of

the vesicles; and, finally, nothing but dense fibrous tissue is left.

Pathology.—The pathological results alone strongly suggest that the

change in the thyroid gland is the cause of the whole condition of myxce-
dema

;
and this view is confirmed by the results of the removal of the thy-

roid body in animals, and of operations upon this organ in man. In both

cases conditions of disease closely resembling, or identical with, primary

myxcedema have in a certain number of instances been observed. Further

confirmation is also derived from its resemblance to endemic and sporadic

cretinism.

Diagnosis.—When once the typical features have been recognized, the

diagnosis of subsequent cases is generally easy. No doubt some years ago,

many cases were regarded as Bright' s disease with an unaccountable absence
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of albumin. But myxoedema differs from Bright's disease not only in the

absence of albumin, but in the absence of pitting, in the peculiar yellow or

red color of the face, and in the defective mental or nervo-muscular condi-

tion. The color of the face is sometimes even suggestive of mitral disease ;

but the swelling is more than is common in heart affections, there is rarely

a murmur, and the nervous condition is again distinctive.

Treatment.—This is at present unsatisfactory. The absence of perspi-

ration has led to the employment of jaborandi and pilocarpine, with apparent

benefit in some cases. Drachm doses of the tincture of jaborandi may be

given three times daily. The patient should be protected from cold, and in

the winter may with advantage move to a warmer climate. Beyond this

one can do little more than prescribe general tonics.

DISEASES OF THE SPLEEN.

The majority of the disorders of the spleen are secondary to other lesions

elsewhere, and I have had occasion to refer frequently to its implication in

different forms of fever and in disease of the heart. Clinically this is of

most importance in reference to diagnosis, as the lesion of the spleen is not

generally a source of much trouble to the patient. To this statement there

are some exceptions which will be specified. The pathological changes to

which the spleen is liable, and the general symptoms which accompany

them, will now be briefly described.

Active Congestion.—The spleen is commonly enlarged in acute febrile

processes, and this is most prominently the case in enteric fever, in relapsing

fever, in ague and other malarial fevers, in pvcemia, malignant endocarditis,

and acute tuberculosis, and less so in puerperal fever, erysipelas, and syphilis.

The capillaries and veins are distended with blood. The splenic pulp is

swollen, and the capsule of the organ is distended. After death the spleen

is found to be of dark red or purple color, and very soft
; and the pulp is

readily washed away by a current of water.

Splenitis and Perisplenitis.
—In some of these infective conditions

the process goes beyond the stage of hyperaemia into one of acute inflamma-

tion, as shown, according to Ziegler, by the excessive quantity of white cells

found within the vessels and pulp. Accompanying the splenitis there may
be inflammation of the capsule, or perisplenitis, with resulting adhesions to

adjacent organs, or to the abdominal parietes. Splenitis may subside

entirely, or go on to hyperplastic changes in the pulp, trabeculae, vessels or

capsule. The ague-cake, which has already been described (p. 90), is the

best example of this.

Abscess is a very rare result of general splenitis. It more often results
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from the breaking down of infarcts in malignant endocarditis {see below,

Embolic Infarcts).

Passive Congestion.—The usual causes of venous congestion of the

spleen are mitral valvular disease and cirrhosis of the liver
;

in both, the

return of blood through the splenic vein is directly impeded. In cirrhosis

of the liver, the spleen may be greatly enlarged ;
in old heart disease it is

often small and very hard.

Embolic Infarcts.—These are the results of the impaction of fibrinous

particles, detached from the valves of the heart, or from thrombi in its

cavities. The infarcts form wedge-shaped masses, which may reach a large

size, and occupy one-half or two-thirds of the organ. They go through the

changes of color elsewhere described (p. 513), and in septic cases, such as

pyaemia and malignant endocarditis, they become purulent, from the pres-

ence of bacteria. Infarcts also occur in leucsemic spleens. {See Leu-

caemia).

Hypertrophy.—Enlargements of the spleen are seen in some chronic

conditions not yet mentioned, e. g., rickets and tuberculosis; but the most

enormous enlargement is reached in leucaemia ;
the spleen sometimes

occupying more than half the abdominal cavity. In Hodgkin's disease a

more moderate hypertrophy occurs. {See Lymphadenoma, and Leucfemia).

Lardaceous Degeneration.—This change is similar to that which is

seen in the liver and kidneys. It affects the Malpighian follicles, the

trabeculse, and vessels. When the Malpighian follicles are alone promi-

nently affected, they appear as gray specks upon the surface {sago-spleeti) ;

in other cases the organ is more uniformly pale, very hard and enlarged.

The diseased parts are colored brown-red by the addition of tincture of

iodine. The lardaceous spleen is enlarged, hard and smooth ; the liver and

kidneys are often affected at the same time.

Tumors of the Spleen.—^^/«^« tumors, and primary carcinoma are

exceedingly rare. Secondary carcinoma occurs now and then in scattered

deposits, and lymphomata are found in Hodgkin's disease. Tubercle

appears in the spleen as a part of general tuberculosis, in the form of gray,

or often bright yellow nodules, which may reach the size of small peas,

scattered throughout the substance and on the surface. Syphilitic gummata
are rare

; but the spleen is sometimes enlarged in congenital syphilis.

Parasites.—Hydatid exceptionally appears in the spleen and forms a

large tumor.

General Symptoms of Splenic Disease.—In the great majority of

cases, lesions of the spleen are only shown by the enlargement found on

examination. Fai}i may be present from the formation of infarcts, and

from the resulting perisplenitis, or abscess
;
but it is not a marked feature in

the enlargements which accompany fevers. The leucaemic spleen may
cause trouble by its weight. Much more importance attaches to \.h.Q physical
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examination of the spleen. In health its position and size can only be esti-

mated by percussion. There is dullness in the left infra-axillary region over

the ninth, tenth, and eleventh ribs, and the included spaces. In front this

dullness is limited by a line drawn from the left nipple to the tip of the

eleventh rib
;
behind it reaches nearly to a line continuous with the anterior

margin of the latissimus dorsi. If the spleen becomes enlarged, it extends

downward and forward, the dullness passes in front of the line above men-

tioned, and if the fingers be placed under the ninth and tenth costal carti-

lages, while the patient takes a deep breath, the margin of the spleen can be

felt to impinge against them. With greater enlargement, it comes distinctly

below the ribs at this point, so that it can be readily felt, and occupies more

or less of the left upper quarter of the abdomen. In the extreme cases of

leucaemia the spleen reaches down to Poupart's ligament, and crosses the

middle line below the umbilicus, though it remains on the left side above.

The surface of an enlarged spleen is always dull, continuous with the lower

ribs, and is never overlaid by bowel or stomach. It descends along, and

clings to, the abdominal walls throughout. The anterior margin is irregular,

and presents one or two distinct notches.

The Treatment of splenic lesions is dealt with under the various diseases

to which they are secondary.

DISEASES OF THE SUPRA-RENAL CAPSULES.

ADDISON'S DISEASE.

(^Melasma suprarenale^

This disease was first described by Dr. Thomas Addison in 1855, and

presents three main clinical features, namely (i) great debility, with small

feeble pulse; (2) vomiting; (3) a peculiar pigmentation of the skin. In

the large majority, if not in all cases, the supra-renal capsules or adrenals,

are found to have undergone a tuberculous, caseous, or calcareous degenera-

tion.

.Etiology.—Most cases occur in early adult life, or middle age, though

young children and elderly persons are not exempt ;
and it affects males

more frequently than females. It appears to be a good deal more common

among the poor and laboring classes than among the well-to do. As to its

immediate causation, it must be noted that in a certain number of cases it

occurs in connection with phthisis, or other tubercular disease ;
in other

cases it seems to follow upon inflammatory lesions in parts adjacent to the

capsules
—for instance, caries of the dorsal or hmibar vertebrae, psoas abscess,

or other suppuration in this neighborhood ;
in others again it has followed



DISEASES OF THE SUPRA-RENAL CAPSULES. 641

upon injury to the back or loins, without the intermediate occurrence of any
local lesion. But in the majority of instances there is absolutely no clue to

the origin of the disease.

Symptoms.—The onset is generally insidious, and the patient gradually

suffers from weakness, depression, languor, and indisposition for exertion.

There may be pains in the loins, hypochondria, or epigastrium, and tender-

ness on pressure in one or other hypochondriac region. The heart's action

is very weak, the pulse small, feeble and compressible, and there are faint-

ness and giddiness on rising in bed, or breathlessness and palpitation on

exertion. Appetite is generally deficient, and nausea, retching, and vomit-

ing are important features of the disease. At the same tirae, though the

patients may not be robust, there is seldom any great degree of emaciation,

and a considerable layer of subcutaneous fat may persist to the end. A
peculiar discoloration of the skin is the symptom which has attracted most

attention, but which it is important to remember may be entirely absent.

This symptom may be noticed coincidently with the above general symp-

toms, it may develop occasionally before them, or it may occur several

months after they are pronounced. It is presumable, in this last class of

cases, that if the general symptoms were very severe they might be fatal

before the skin was affected
; and thus the occasional absence of pigmenta-

tion in Addison's disease of the supra-renal capsules is explained. The

pigmentation, or bronzing, is, in its lighter shades, dusky, smoky, or yellow-

ish-brown
;
sometimes of olive or green-brown hue. In its more pronounced

form it is a rich brown color, like the skin of a mulatto. It is uniformly
distributed over different parts of the body—that is to say, large areas are

discolored, the darker tints gradually shading off into the lighter or into the

natural color of the skin. The change usually invades, first, the parts of the

skin which are naturally exposed, such as the face, neck, and the backs of

the hands, but not the scalp or the lip under the moustache
; secondly, parts

which are naturally more deeply pigmented than others, such as the axillae,

penis, scrotum, and areolae of the nipples ;
and thirdly, seats of pressure or

slight injury, such as the marks of garters and waistbands in women, and

places where blisters and plasters have been applied. But the scars of

wounds destroying the skin remain white, and are bordered by a deep layer

of pigment. On the darkened parts of the skin may be seen small black

specks, like moles or freckles. In advanced conditions the whole body may
be covered by the pigmentation ; but, as a rule, one must be prepared to

diagnose the disease, and, indeed, many patients die, before this stage is

reached. The pigmentation is not limited to the skin. A bluish-black line

may often be seen on the inner side of each lip running along the mucous

membrane, parallel to the line of junction with the skin
;
and other more

irregular patches may occur on the mucous membrane of the cheek and on

the side of the tongue. Some of these may be determined by the presence
41
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and consequent irritation of carious teeth. The temperature is, as a rule,

normal, the urine of medium color and specific gravity, and free from albu-

min.

The course of the disease is very variable. It is often marked by exacer-

bations and remissions, periods of severe illness, which confine the patient

to bed, alternating with times of comparative health; but after each fresh

aggravation of the disease the patient is left decidedly worse than he was

before it. The duration varies from a few months to six or seven years.

Death takes place mostly by asthenia, the patient getting gradually weaker,

and lapsing into a drowsy or semi-comatose condition, with increasing feeble-

ness of pulse. Delirium and convulsions occasionally close the scene. In

some cases the general symptoms and a very slight pigmentation have been

noticed only for some months, when extreme prostration has ensued and

carried off the patient in a few weeks.

Anatomical Conditions.—The parts of the body presenting changes
are the skin and mucous membranes, the supra-renal capsules and the adja-

cent parts, and the mucous membrane of the alimentary canal. The change
of color in the former is due to pigment, which is deposited, for the most

part, in the deepest layers of the epidermis, a condition similar to that

which obtains naturally in the skin of the negro. A few pigment granules

are also scattered in the upper parts of the papillary layer of the true skin.

The supra-renal capsules are usually enlarged, hard, and irregular, and

present on section a combination of translucent grayish or greenish-gray

tissue, and opaque yellow cheesy substance. There are also conditions inter-

mediate between the two ;
or the cheesy substance may exist only in the

form of nodules in the midst of the other. Small particles, or larger masses

of cretaceous matter, may be found in the caseous substance
;
or the whole

gland may be converted into a cretaceous mass. Sometimes, on the other

hand, the caseous matter has softened down into a cavity containing pus.

It is obvious that this condition has the closest possible resemblance to a

tubercular process, and the identity has been recently shown by the dis-

covery in a few cases of the tubercle bacillus. But another important fea-

ture must be noticed, namely, that the chronic inflammation of the supra-

renal body leads to thickening of the connective tissue around it, and

adhesion to neighboring structures : and that the solar plexus, the semilunar

ganglion, and the terminations of the phrenic and pneumogastric nerves are

involved in the disease either by compression or acute inflammation. En-

larged lymphatic glands are also found in the surrounding connective tissue,

as well as in the mesentery, and behind the peritoneum. The solitary fol-

licles of the small and large intestines are often swollen, and the mucous

membrane of the stomach may be " mammillated
"
from an overgrowth of

lymphoid tissue between the gastric tubules.

In some cases there are found the tubercular disease of the lungs, or other
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parts, 01 the various abscesses to which allusion was made when treating of

the aetiolog}' of the disease.

In a small number of instances in which the symptoms of Addison's dis-

ease seem to have been unequivocally present, the capsules have been atro-

phied to an extreme degree, without evidence of previous tuberculization.

Pathology.—The nature of the disease is still under discussion. Since

the vast majority of cases show tuberculization of the adrenals, and since,

on the other hand, these bodies may be transformed into masses of cancer

without producing the symptoms of Addison's disease, it has been held by
many that the former process is the only true Addison's disease, and that

the symptoms are due not to destruction of the adrenals but to the implica-
tion of the important nervous structures in their neighborhood. This view

appears to receive confirmation from the occasional occurrence of pigmenta-
tion of the skin when these nerves and ganglia are involved in lymphadeno-
raatous disease. But the cases of simple atrophy seem to localize the lesion

in the adrenals themselves. The question still remains undecided. Mac-

Munn, who has made spectroscopic observations on the blood and urine,

suggests that the function of the adrenals is to separate worn-out pigments
and their accompanying proteids, and that when they are diseased the pig-
ments and proteids circulate in the blood ; the former being deposited in

the skin, the latter acting prejudicially upon the various functions of the

body, and producing the prostration and other symptoms.

Diagnosis.—The mistakes most likely to be made are (i) to take some
other discoloration for that of Addison's disease: (2) to fail in recognizing
the symptoms when the pigmentation is slight or absent. The discolora-

tions likely to be mistaken for it are slight jaimdice, which is distinguished

by the yellow tinge of the conjunctiva ; phtheiriasis, to be recognized by
the scars, blood crusts, scratches, pediculi, the limitation of the color to

parts that can be scratched, and the entire freedom of the face. The salloAv

or earthy tints of malaria and oi phthisis, chloasma uterina in women, and

pityriasis versicolor must be distinguished from it. In early stages, without

much darkening, the apparently causeless weakness, with small feeble pulse,

and sickness are the diagnostic features.

Treatment.—This must be, on the whole, tonic. Sickness must be met

by effervescing salines, bismuth, iodine, etc. Iron and strychnine are the

most suitable tonics. Dr. Greenhow thought cod-liver oil did not agree,
and preferred glycerine.
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DISEASES OF THE LYMPHATIC SYSTEM.
The majority of the diseases to which the lymphatic system is liable, arise

as the result of the passage into the lymph vessels of some substance foreign

to them, such as microorganisms, tumor cells or other solid particles, and

the poisons of certain diseases which may ultimately prove to be of particu-

late nature. These either set up acute inflammation or cause a change in

the gland of the same nature as the source from which the foreign substance

has come. Thus we see the inguinal lymph glands inflamed in syphilis, the

glands of the jaw in diphtheria, and the axillary glands in poisoned wounds

of the arm
;

the bronchial glands in pneumonia, and the mesenteric glands

in enteric fever. On the other hand, the bronchial glands become tuber-

culous as the result of phthisis ;
and the axillary glands are cancerous in

consequence of carcinoma of the breast. Under certain circumstances the

lymph vessels are also involved, as in lymphangeitis, or absorbent inflam-

mation, which involves the vessels between a wound and the nearest lym-

phatic glands. Inflammation of the lymph glands either goes on to suppura-

tion, or subsides as the primary cause is removed, or becomes a chronic

induration. Tubercle and cancer run the same course as they do in other

parts. The implication of lymph glands has been already alluded to. The

lesions, which we shall deal with in this work as separate affections, are

Tuberculosis of the Bronchial and Mesenteric Glands, and Hodgkin's
Disease or Lymphadenoma. Obstruction of lymphatic vessels also occurs

under exceptional circumstances, and produces extraordinary results, which

Avill be described later {see Chyluria and Elephantiasis).

TUBERCULOSIS OF THE BRONCHIAL GLANDS.

(^Bronchial Phthisis.)

iEtiology and Pathology.—These may be shortly dealt with. The

former is similar to that of tubercle in general ;
and bronchial glands

become tuberculous as a result of phthisis. But there is this occasional point

of difference, that in children the glands may caseate, enlarge, and even

suppurate with very little or no evidence that the lungs are involved ; and

these are especially the cases to which the name of bronchial phthisis has

been given. The bronchial glands go through the same changes as other

organs when invaded by tubercle. Gray granules are at first formed, and

caseation follows
;

the glands become enlarged, and may suppurate, or

become calcareous. As a result of their enlargement they press upon sur-

rounding parts, especially the oesophagus and the trachea or main bronchi.

If they suppurate they may discharge into one of these passages.

Symptoms.—These are pain in the chest, cough, and dyspnoea, and

perhaps slight swelling of the face and neck, dysphagia, and haemoptysis.
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The cough is of most interest. It is sometimes harsh and altered in quality,

as if the larynx were involved
;
and this is probably from some pressure of

the glands on the recurrent laryngeal nerves, producing paresis of one or

both cords. The cough may be spasmodic in character like that of pertussis,

and it has even been suggested that whooping-cough v.-as the result of

enlarged bronchial glands, but without any confirmation by anatomical

results. Or the cough may be merely a constant hacking. If the pressure

on the trachea is considerable, there is severe dyspnoea with stridor, and

impending suffocation ;
and this is especially likely to be the case if sup-

purating glands are pressing upon the trachea or bronchus, and rupture is

imminent. When rupture takes place, pus is expectorated, and there is

some danger of asphyxia in young chilaren. Occasionally a detached frag-

ment of gland has been impacted in the respiratory passages, and caused

death. The puffy swelling of the face and neck is due to pressure on the

superior vena cava or one or other innominate vein. There is more cfr less

pyrexia, according to the stage, and the rapidity of the caseating process.

Physical Signs.
—If the glandular mass is of great size, it will cause

dullness in the back between the scapula and the spine on one or both sides ;

and more rarely over the upper part of the sternum in front. The auscul-

tatory signs are variable, even independent of any coexisting phthisis.

There may be deficiency of breath-sounds over the lung on one or other side :

or bronchial breathing and bronchophony in the neighborhood of the

enlarged glands.

Diagnosis.—The symptoms and physical signs of what is practically a

mediastinal tumor in a young child, with a family history or other evidence

of tubercle, will generally enable the disease to be recognized.

The Prognosis is not absolutely unfavorable. Health may be restored

completely after the discharge of pus; and other cases, no doubt, get well

on calcification of the tubercle.

Treatment.—This must be conducted on the same principles as that of

phthisis. Good food, fresh air, and tonics—such as iron, iodide or syrup

of iron phosphate, Parrish's food, cod-liver oil—are required. Chloride of

calcium may be tried
;
a dose of 5 grains in milk may be given to a child.

Local stimulants, such as iodine, may also be useful, and cough and pain

must be met by small doses of anodynes, Dover's powder, compound tincture

of camphor, or syrup of poppies.

TUBERCULOSIS OF THE MESENTERIC GL.\NDS.

( Tabes mesenierica.)

^Etiology and Pathology.—This again is an affection which is much

more frequent in children. The mesenteric glands undergo the same

changes of tuberculization, caseation, calcification, and occasionally suppu-
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ration, as are seen in the bronchial glands. Similarly, the process may be

secondary to a tubercular lesion of the intestine—namely, the tubercular

ulcer, or associated with tubercular peritonitis ;
but it is not unfrequently,

especially in young children, a primary lesion. The glands are increased in

size, and form large masses, which may become perceptible on examination

of the abdomen. As a secondary result they cause chronic and tubercular

peritonitis ;
and in the event of suppuration, the abscess may burst into the

peritoneum, and set up a general acute inflammation.

Symptoms,—When we consider that the mesenteric lymph glands are

those in connection with the lacteals, it will be readily understood that any
extensive disease in them will seriously interfere with nutrition. Patients

with mesenteric disease are wasted
;
and the small arms, legs, and chest

contrast strikingly with the abdomen, which is large, partly from the

increase in the size of the glands, and partly from the distention of the

intestines by flatus. The enlarged abdomen is resonant, and the distended

bowels mostly prevent the glands from being felt. Sometimes, however,

they are of sufficient size to be recognized by the hand. The accompanying

symptoms are diarrhoea with griping pain, and febrile action with malaise.

The motions are brown, watery, and offensive. If tubercular ulceration is

also present the diarrhoea is likely to be more constant, and the motions are

sometimes lighter brown or yellow. Peritonitis would be indicated by more

pain, tenderness, and abdominal tension.

Diagnosis.—There are three conditions in children, characterized by
wasted limbs and a large abdomen, which are liable to be spoken of as

mesenteric disease, and "consumption of the bowels." They are tabes

mesenterica, tubercular peritonitis, and simple indigestion with diarrhoea.

Of these the last is the most common
;
the first is comparatively rare in an

uncomplicated form, though it is more frequent in association with tubercu-

lar peritonitis. The diagnosis of tabes can rarely be decided upon unless

the enlarged glands are felt, and this is usually prevented by the inflated

bowels. Their existence may be suspected if there is continued febrile

action, and a tubercular family history; and if the symptoms persist in spite

of such changes in the diet as would probably cure simple indigestion or

diarrhoea.

Prognosis.—This is not absolutely unfavorable, so long as the change in

the glands is not complicated with ulceration of the bowel, or tubercle else-

where, or extensive chronic peritonitis.

Treatment.—The implication of the lacteals suggests that the food

should not contain too much of a fatty nature. Thus, milk should be given
in moderation, and replaced by more abundant animal food. The effect

upon the diarrhoea must, of course, be carefully watched ;
and this may be

met with astringents, such as aromatic chalk powder, catechu, Dover's

powder, or dilute sulphuric acid. The same tonic remedies should be given
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from time to time as in bronchial phthisis : but cod-liver oil is not so useful

here, on account both of its fatty nature and of the diarrhoea when present.

Chloride of calcium may be tried as above, in 5 -grain doses.

HODGKIN'S DISEASE.

i^Lymphadenoma^

Dr. Hodgkin first described, in 1832, a series of cases of enlargement of

the lymphatic glands with a peculiar deposit in the spleen ;
and similar cases

have been recorded by other writers as progressive multiple hypertrophy of

the lymph glands (Wunderlich), multiple malignant lymphoma (Billroth),

and adenie (Trousseau). The name lymphadenotna, indicating the nature

of the new growths which occur in the disease, is now mostly used in

England, while German writers employ the term pseudo-leuccej7iia, from its

relations to leucaemia. It has also been called ancemia lymphatica.

iEtiology.—Very little is known of its causation. It occurs at all ages,

but is most frequent in early and late adult life. Men are more often

attacked than women. In a few cases depressing causes, such as intemper-

ance, insufficient food, exposure to cold, and parturition have been noted :

and, in a good many instances, the disease seems to have been brought
about by a local lesion, such as a blow, discharge from the ear, an abscess

or eczema, in consequence of which a group of glands is irritated and

enlarges, and subsequently the other glands in the body are involved. More

often, however, no cause whatever can be discovered.

Symptoms.—The chief clinical features of the disease are enlargement
of the lymphatic glands and anaemia. Generally, the lymphatic enlarge-
ment occurs first, the change beginning in the cervical glands in most cases,

and subsequently involving those of the axilla and the groin. The glands form

irregular and nodulated masses of different sizes, extending, perhaps, from

the clavicle to the jaw, or in the axilla of such a size as to prevent the arm

being applied to the side. The individual glands are as large as a pigeon's

egg or a hen's tgg, are either soft or firm, usually painless, and at first freely

movable under the skin upon one another. Subsequently they may become

adherent, but rarely caseate or suppurate. Other smaller groups of glands
are also involved, such as the occipital ; and the change affects the glands
in the interior of the body, namely, the retro-peritoneal, bronchial, medias-

tinal, and mesenteric. In many of these regions the growth of the glands

may be such as to cause serious pressure on the neighboring parts. Thus in

the neck, the larynx, trachea, and oesophagus; in the thorax, the large

veins, and the recurrent nerves; in the abdomen, the nerves of the solar

plexus ;
in the axilla and groins, the nerves supplying the limbs, are liable

to compression, producing the characteristic symptoms. In the case of the

solar plexus, its implication may cause pigmentation of the skin.
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The spleen is, as a rule, only moderately enlarged ;
it projects a little

below the left costal margin, or occupies the left upper quarter of the abdo-

men
;
but if it attains the same size as that seen in splenic leucaemia, the

case is probably not simple lymphadenoma, but a combination of the two

diseases.

Anaemia is a prominent symptom, even comparatively early, in Hbdgkin's
disease: and the red corpuscles are diminished to 60, 50, or 30 per cent, of

their normal quantity. The white corpuscles are generally not increased in

number
;
but there is in some cases a moderate degree of leucaemia, and Dr.

Gowers says this is more likely to occur where the lymphatic glands are soft,

than when they are hard. The urine is only occasionally albuminous. The

temperature is often raised, and is either continuously above normal, or

shows daily remissions, or periods of fever of two or three weeks' duration,

alternating with similar periods of apyrexia.

A certain amount of weakness is soon observed, and as the disease pro-

gresses, the effects of the anaemia become more pronounced. There is

generally a good deal of dyspnoea, partly from the anaemia, partly from

mechanical interference with trachea, bronchial tubes or lungs. In time,

also, oedema of the lower extremities takes place, with, perhaps, ascites,

pericardial effusion, or hydrothorax; and hemorrhage from the nose or

gums, or under the skin, may occur as in other severe blood lesions.

Finally, death is caused by exhaustion, suffocation, or starvation from the

pressure of enlarged glands, by hemorrhage, by cerebral disturbance, coma
or convulsions, by pneumonia, pleurisy, or oedema of the lungs. The dura-

tion is generally several months, or one or two years ; occasionally the cases

are much more rapid.

Anatomical Changes.—On post-mortem examination, it is found that

there are two important changes ; one, the enlargement of the ordinary

lymph glands ;
the other, the growth of tumors having a similar (lymphade-

nomatous) structure, in different organs of the body, and in subserous and

other tissues, probably in most cases arising from natural lymphatic struc-

tures. The consistence of the glands varies in different cases of lymphade-
noma. They are light gray, or grayish-white on section, and the softer

kinds yield, on scraping, a turbid juice, consisting mainly of leucocytes.

Microscopic examination shows that the enlarged gland consists of lym-

phoid corpuscles in a nucleated reticulum
;
and in the harder varieties this

reticulum is abundant, and the corpuscles relatively less, while in the softer

varieties the corpuscles are abundant, and the reticulum very fine. Adhesion

of the glands to one another is caused by the lymphoid corpuscles invading

the capsule of the gland, and infiltrating the interglandular tissue. Occa-

sionally, as already stated, a little caseous change may occur in a few glands.

The lymphadenoid growths that are independent of the glands proper

occur in the spleen, kidneys, liver, lungs, and other parts. The spleen is
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generally larger than normal, and may weigh even thirty ounces
;

it is

moderately firm, and presents on section a number of white or yellowish

tumors, from one-eighth to half an inch in diameter, scattered through its

substance, giving it an appearance which has been compared, not inaptly, to
" hard-bake." These tumors arise from the Malpighian corpuscles, and con-

sist of lymphoid corpuscles in a reticulum. Similar tumors occur scattered

through the liver or the kidneys, which may also show a more diffuse growth
of lymphoid tissue

;
and swelling due to similar growth may occur in the

tonsils, and in the follicles of the pharynx, stomach and intestine. Nodules

of growth are also present in the lungs, and soft, pinkish-gray, flat masses,

having a similar structure, have been found under the pleura and other

serous membranes. In one case under my care, growths the size of peas had

formed in pleural adhesions, which stretched across the fluid of a hydro-
thorax. The epididymis and testicle have been invaded. Sometimes in

this disease, also, the bone marrow is affected, being converted ijito a

reddish-gray semi-diffluent matter.

Pathology.—This is still very obscure : but the resemblance to the

spread of malignant growths will not fail to be noticed, especially in those

cases where an irritation has caused the enlargement of one set of glands,

and others have been affected subsequently.

Diagnosis.—It may be difficult to distinguish, in early stages, from

scrofulous enlargement of glands, especially when the growth is confined to

one set of glands. Scrofulous changes affect more often a single group of

glands, occur in young people, and lead to caseation and suppuration. Can-

cer of the glands may resemble Hodgkin's disease, but secondary deposits

are not so likely to take place in other glands as in the different viscera. If

the blood contains an excess of white corpuscles, the classification of the

case must depend on the condition of the spleen : if this organ is not much

larger than normal, and the glandular enlargement is considerable, it may
still be regarded as Hodgkin's disease; if the spleen is of a size approaching
what it attains in leucaemia splenica, the case would be considered a com-

bination of the two (see Leucaemia).
Treatment.—Arsenic has been of great benefit in some cases : it should

be given in increasing doses until as much as 15 minims three times daily are

being taken. Phosphorus has also been thought to do good, but this is less

certain. The more usual tonics—iron, cod-liver oil, quinine, and others—
have no influence. In cases where the enlargement has' been confined for

some time to one set of glands, their excision has delayed the disease, or

even apparently cured it entirely. But this, according to Dr. Gowers, is

not to be recommended where the anaemia is such that the red corpuscles
are below 60 per cent, of the normal.
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DISEASES OF THE BLOOD.

AN.^MIA.

The normal pink color of the skin and the deeper red color of the mucous

membranes are due to the blood circulating in their vessels : if a considerable

loss of blood occurs—as, for instance, after injury, or from gastric ulcer, or

during parturition
—the natural color is materially altered, and the skin

becomes of a waxy whiteness, blanched, or bloodless, and even the lips and

mucous membranes have only a very pale pink color. This condition is

spoken of as ancemia, and occurs under a great variety of circumstances,

besides the direct loss of blood in quantity: moreover, it is accompanied in

all its forms by numerous other disturbances, which directly result from the

deficiencies which exist in the blood itself. It is not now customary to draw

any distinction between spciJiceviia, or poorness of blood, and ancemia, or

bloodlessness : the latter term, as now employed, includes all recognizable

degrees of deficiency in the blood, from the slightest to the most extreme.

Causation.—A division, which may after all be artificial, is made between

primary anaemia and secondary or symptomatic ansemia. In the latter, the

bloodlessness results from direct losses of blood from the system, or from

more or less definite diseases of particular organs, whereby the income or

expenditure of the body is materially affected. In the former the change
seems to depend on the blood itself, and cannot be traced back to any

hemorrhage, or diseased organ.

Secondary or symptomatic ancemia may be brought about in many ways.

They include (i) hemorrhages of all kinds; these maybe from incised or

lacerated wounds, from epistaxis, gastric, intestinal (typhoid), or rectal

ulceration, piles, excessive menstruation, uterine fibroid, ulcerating cancer-

ous tumors, and other lesions that need not be further mentioned. jNIany

of these hemorrhages are profuse but do not recur, or only at long intervals
;

the anaemia is in direct proportion to the loss, and recovers perhaps quickly

within a short time. Repeated small hemorrhages may take place from piles,

rectal ulcer, and uterine diseases, in which case the auccmia is persistent.

Another form of hemorrhage is that due to diseased condition of the blood

itself, such as occurs in purpura, scurvy, leucaemia, jaundice, and Bright's

disease ;
but in some of these the anemia is in part due to the blood condi-

tion which causes the hemorrhage, and may be present before bleeding takes

place. (2) Continued discharges of pus from old sinuses, or leucorrhosal or

other discharges in women. (3) iSIalnutrition, from deficient ingestion, as

in starvation or stricture of the oesophagus, or from deficient assimilation, as

in cancer of the stomach, of the liver, and other assimilating organs. As-

similation is defective in the course of severe acute illnesses, such as enteric

fever, pneumonia, pleurisy, and rheumatic fever
;
and pallor is a constant
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accompaniment of the later stages of the illness, and its early convalescence.

Indeed, most chronic diseases affecting the viscera sufficiently interfere with

blood formation to cause aucemia, e. g., phthisis, Bright's disease, aortic re-

gurgitation, and all kinds of valvular disease in children. (4) Some other

diseases affect the blood in a way that is not fully understood, and produce

anaemia; such as malarial poisoning, lead poisoning, and syphilis. (5) A

special group may be made of Hodgkin's disease, leucaemia, and the inter-

mediate forms in which the spleen, lymphatic glands, and marrow of the

bones are diseased, since these organs are no doubt concerned in the manu-

facture of the blood.

Primary or Essential Ancemia.—This may, perhaps, include cases of slight

anaemia, which are either congenital or may be regarded as due to idiosyn-

crasy, where the patient, if not so vigorous as others, is not materially

affected in his health by the deficiency : but the two important varieties are

(i) chlorosis, or green sickness, the anaemia which occurs so frequently in

females about the time of puberty ;
and {2) pernicious, or idiopathic ancemia,

which arises often without any obvious cause in adults, and is fatal in the

majority of cases.

Symptoms of Anaemia.—Some features are common to all cases of

pronounced anaemia, however caused. The skin is pale and waxy looking.

In cases of recent hemorrhage the color is almost white, but in pernicious

anaemia there is a yellowish tinge ;
in chlorosis a greenish tint is sometimes

detectable, and a dirty yellow, earthy, or sallow tint in the anaemia of lead-

poisoning, malaria, and syphilis. The lips are pale pink, the cheeks may
show a faint pink flush. The visible mucous membranes are pale pink, as

seen in the mouth, the tongue, and the inner side of the eyelid. The altered

color of the blood is also manifest in the tint of the veins on the back of the

hand, which show pink through the white skin, instead of dark purple through

the pink skin. The patient is languid and weak, unfit for physical or mental

exertion
;
and liable to headache, vertigo, the appearance of spots before the

eyes, ringing in the ears, and attacks of syncope. In sudden and large losses

of blood, such as occur in parturition, the ancemic condition of the brain

may produce convulsions, but these do not occur in chronic cases, unless it

may be near the fatal termination. There is dyspnoea on exertion, palpita-

tion of the heart, and throbbing of the vessels ;
in some cases oedema of the

feet may be present. The appetite is generally diminished, and the ingestion

of food is often followed by weight or oppression at the epigastrium, or by
severer cardialgia.

Any marked degree ofanaemia is accompanied by murmurs over one or more

of the cardiac orifices. The most common is a systolic murmur, often harsh

in quality, heard loudest in the second left intercostal space, and traceable

outward along that space and toward the left clavicle—that is to say, in the

area of the pulmonary artery. In some cases, also, a murmur is heard at the apex.
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and in more severe anemia, systolic murmurs may be heard at all the orifices,

or over the whole cardiac area, as well as behind. A similar murmur is often

heard in the carotid vessels in the neck. Further, if the stethoscope be

placed over the lower end of the jugular vein, at the point of separation of the

starnal from the clavicular attachments of the sterno-mastoid, a continuous

humming or rushing noise will be heard, which has been called the venous

hum, or bruit de diable, from a French toy, called "
diable," which makes a

similar noise. This murmur is heard best in the erect posture, with the head

turned away from the side which is being examined. Neither this nor the

systolic pulmonary haemic murmur is peculiar to anaemia, nor should either

be regarded as evidence of anaemia
;
but they are almost constantly present

in this condition and are generally more marked in proportion to its intensity.

As to the manner in which the blood of antemia causes these murmurs,
there has been much discussion. The bruit de diable seems explicable on the

assumption that the quantity of blood is less, by supposing that the upper part

of the vein adapts itself to the lessened amount of blood passing through it,

while the lowest part, or ampulla, is kept in its natural state of dilatation by
cervical fascia. Blood then passes from a narrow space to a wider space

beyond, fulfilling the requirements of the veine fluide theory {^see p. 440).

But it is not easy to show that the blood is less in quantity, and the very

frequent occurrence of venous hum in children, quite independent of ansemia,

does not seem clear on this hypothesis. The pulmonary haemic murmur is

still more difficult to explain. Dr. Fagge would apply the same theory by

supposing that the base of the artery (and of the aorta also) is unable to con-

tract upon the diminished volume of blood to the same extent as the orifice

through which the blood enters. Dr. Balfour and others state that the

anaemia leads to dilatation of the left ventricle, followed by dilatation of the

mitral orifice, and mitral regurgitation ;
and the murmur heard in the second

left intercostal space is said by them to be a murmur of mitral regurgitation

heard in the left auricular appendix. Occasionally, a systolic pulsation in the

second left space which accompanies the murmur is regarded as proving the

systolic rush of blood into the left auricle. But the objections to this are that

mitral regurgitation from organic disease of the valves gives a murmur at the

apex and behind, and none in the second left space ;
that the auricular

appendix rarely, if ever, reaches the surface in front
; and that the part of the

heart which causes pulsation in the second left space has frequently been

found to be the top of the right ventricle, or the conns arteriosus.

That the heart dilates in anaemia there can be no doubt ; the impulse may
be found directly in the line of the nipple, or even external to it. The

pulse is commonly rather quicker than normal
;
soft but rather full

;
and the

heart's action is readily quickened by exertion or excitement.

The urine is, as a rule, fairly abundant, of medium specific gravity, and

deficient in coloring matter, since the urinary pigment is no doubt derived
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from haemoglobin. Albuminuria is generally absent. The temperature is

normal in ordinary cases of anaemia. Retinal hemorrhages, which are com-

mon in pernicious anemia, are rare in the simple forms.

Condition of the Blood.—The actual quantity of the blood in cases

of anasmiais difficult to estimate, and it is generally thought that, even after

large losses of blood, the vessels absorb liquid rapidly from the tissues, and

thus are soon filled again with a blood the same or nearly the same in quan-

tity as before, if deficient in corpuscles and chemical constituents. And in

anjemia arising otherwise it is thought by many that the absolute quantity
of the blood is not much affected. Quincke, however has estimated, by the

enumeration of blood corpuscles before and after transfusion with normal

blood, that the quantity in pernicious anaemia may be only 4 or 5 per cent,

of the body weight, instead of 7.7 percent., as it is estimated to be in health.

It is much more easy to form an idea of the quality of the blood. When
drawn from the finger it is pale and thin, and under the microscope the

corpuscles do not run into rouleaux so perfectly as in health. The lessened

number of the red corpuscles may be at once apparent, but they can be

counted by an instrument called the hcemacyiometer. In addition to red cor-

puscles, which do not differ from those of health, and have an average size

of 7.5 // (thousandths of a millimetre), there are often small red corpuscles,

varying from 6,a to 2 /-«, called microcytes ; masses larger than the normal

corpuscle, and reaching a diameter of 12 p., tnegalocytes or macrocytes ; and

lastly, red corpuscular bodies of about the same size as, or smaller than, the

red corpuscle, varying in shape, and often pointed at one end like a pear ;

these have been czW^d^ poikilocytes. The white corpuscles are unaffected.

The hcemacytotneter consists of a glass slide, on which a ''
cell

"
is con-

structed one-fifth of a millimetre in depth, and ruled at the bottom into

squares measuring one-tenth of a millimetre in the side. Some of the blood

to be examined is diluted to the extent of i in 200 by mixing 5 cubic mm.
with 995 cubic mm. of a solution of phosphate of soda, which dilutes the

blood without injuring the corpuscles. A drop of the diluted blood is now

placed in the glass cell, and covered with thin glass. After a short time the

corpuscles sink to the bottom and rest upon the microscopic squares, each of

which corresponds to g-^^ o^ ^ cubic millimetre. If the average number, x,

of corpuscles in a square be multiplied by 500 and again by 200 (the extent

of dilution), the number of corpuscles in a cubic millimetre will be given

(= X X 100,000). The average should be taken from not less than ten

squares. The actual number of corpuscles estimated to exist in a cubic

millimetre of healthy blood is 5,000,000, or fifty corpuscles per square.

This gives 100 in two squares; hence, in the blood of anaemia the number

corresponding to twice the average gives the percentage of corpuscles as

compared with the blood in health : thirty corpuscles in a square equals

3,000,000 per cubic mm. or 60 per cent, of the normal.
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Hcemoglobinometer.
—Dr. Gowers, whose adaptation of the h^emacytometer

has just been described, has also invented an instrument for measuring the

haemoglobin in a specimen of blood. Two tubes are provided, one of which

is filled with glycerine jelly, colored by carmine and picro-carminate of

ammonia, to act as a standard. The other is graduated up to 100 degrees.

Twenty cubic millimetres of blood, drawn up in a pipette, are now dis-

charged into the graduated tube, and water is gradually added, until, on

frequent comparison with the standard, the colors in the two tubes are found

to be the same. Healthy blood requires dilution up to the mark 100
;
blood

deficient in haemoglobin requires less ; and the figure which the dilution

reaches when the colors are the same, represents the percentage amount of

haemoglobin compared with that of health.

In Flei<:chV s hcetnometer, a small cylindrical vessel with a glass bottom is

divided into two compartments by a vertical septum. In one is placed a

measured quantity of blood diffused through water. In the other is clean

water, and below it glides a prism of tinted glass, of which of course the

thicker parts appear of deeper cojor than the thinner. The blood solution

is compared with successive portions of the prism, and when exact resem-

blance is obtained, the percentage of haemoglobin is read off on a scale.

By estimating the corpuscles and the haemoglobin in the same case, it may
sometimes be shown that the corpuscles contain less than the normal amount

of haemoglobin, or that the haemoglobin more than corresponds to the number

of corpuscles.

The Anatomical Changes found after death by anaemia are best illus-

trated by cases of pernicious anaemia (ysee p. 657). The organs are univer-

sally bloodless, and in some cases of secondary anaemia is found the fatty

degeneration of the muscular fibres of the heart (tabby-cat striation), which

is constant in the pernicious forms. It is no doubt due to an imperfect

process of oxygenation, which is the result of a less quantity of haemoglobin.

Chlorosis.

This name, or its English equivalent
—

green sickness—is applied to a form

of anaemia which especially occurs in girls and young women between the

ages of fourteen and twenty-four, though a similar condition is exceptionally

seen in boys. In its milder varieties, it presents the characteristics already

described ;
in its severer forms, it may be difficult to distinguish from perni-

cious anjemia. Languor, feebleness, dyspnoea and palpitation on exertion,

vertigo, headaches, noises in the ears, spots before the eyes, nausea, eructa-

tions, pain after food, and constipation, occur just as in cases of secondary

anaemia. There are murmurs at the base of the heart and over the jugular

veins, and the pulse presents the same characteristics. An almost constant

symptom, which attracts more than all the attention of the patient or her

friends, is the suppression or diminution of the menstrual flow. In the
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younger patients it may never have appeared, and may continue absent as

long as the chlorosis lasts ;
in those who have already menstruated, the flow

becomes scanty, pale, or irregular, or ceases altogether. Only occasionally

are the menses more abundant than normal. It is possibly in connection

Avith this that the mental condition of the patient is often markedly affected,

as shown in irritability, and a tendency to hysterical manifestations. The

patient may present all degrees of pallor, often with some temporary flushing

of the cheeks or lips ;
sometimes also, no doubt, there is a tint which justifies

the name chlorosis ; but it can scarcely be recognized in all cases. Zimmer-

mann says it occurs only in those of a dark complexion. Both blood cor-

puscles and haemoglobin are diminished, but the former are rarely below 60

per cent, of the normal, whereas the haemoglobin may be only 25 or 30 per

cent. Microcytes, and other irregular forms of corpuscle, may be found in

small quantity. Constipation is frequent, and the urine is pale.

Pathology.—Various hypotheses have been put forward to explain the

occurrence of chlorosis. One of the earliest was, that it resulted from

amenorrhoea
;
but the sequence is the other way : the blood in the system is

not sufficient to supply the menstrual function. There must, nevertheless,

be some connection between the period of puberty and the onset of chlo-

rosis ; and it is thought by some that the unusual call on the system which

puberty makes, especially in the female, and to a less degree in the male,

will account for the failure in some individuals whose powers of forming
blood may be always somewhat strained. Virchow thought that the heart

and large vessels were abnormally small in the majority of those who suffer

from anaemia. Zander attributes it to the presence in the blood of unassimi-

lable forms of iron, the result of a deficiency of hydrochloric acid in the

system. Bunge thinks that the organic iron compounds of the food {Jicema-

togeti) are broken up by decomposition in retained faeces and assume forms

which are less capable of being absorbed. Sir Andrew Clark has recently

urged the view that its main cause is constipation. He points out that girls

about puberty are likely to think of their figure, to eat scantily, and to be

neglectful of their bowels, from false modesty, and that constipation is thereby

induced; the retained faeces become decomposed, and the products
—e. g.,

ptomaines or leucomaines—enter into the blood, and start the changes which

result in anaemia. In support of this view, he instances the value of purga-
tives in its treatment. An obvious difficulty in accepting this as a full ex-

planation is, that hundreds of people of both sexes and all ages suffer from

obstinate constipation without anaemia.

The relative deficiency of haemoglobin as compared with the corpuscles

shows that the fault lies in a defective formation of the blood {Jicemogenesis),

and not in its destruction Qicemolysis).

Diagnosis.—The recognition of chlorosis is generally easy; but it may
be difficult, in some severe cases where the heart is dilated and murmurs of
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mitral regurgitation are heard, to decide whether the cardiac lesion is

primary, or a result of the anemia. Amenorrhcea, the absence of rheuma-

tism, scarlatina, or chorea in the history, and extensive precordial murmurs,

rather than one localized to the heart's impulse and the back, would be in

favor of chlorosis. The presence of any primary lesion (^see p. 651) must

always be carefully excluded.

Prognosis.—Chlorosis is rarely fatal; it often lasts months or years, and

frequently recurs after cure.

Treatment.—The treatment of a secondary anaemia must be the removal

of the cause, where that can be effected. For the restoration of the blood

state, both in these cases and in chlorosis, the use of iron is of the first im-

portance. This may be given in several forms
;

if there is irritability of the

stomach, the less astringent forms are advisable, such as reduced iron, 2 or

3 grains three times a day, the ammonio-citrate, or the tartrate, 5 to 10

grains. The more astringent forms, however, when they can be borne, are

more quickly efficient, e. g.,
—the perchloride, 10 to 20 minims of the tinc-

ture, or the sulphate, from 3 to 5 grains. A well known form on the Conti-

nent is Blaud's pills, containing each 2jA grains of sulphate of iron, and the

same of carbonate of potash. One, two, or three pills are given thrice daily.

Iron should always be given immediately after meals. I cannot say that I

have been pleased with the much-belauded Griffiths' mixture, which often

makes patients sick. According to Bunge, iron salts are not absorbed di-

rectly from the intestinal canal, but they act in anaemia by preventing the

decomposition, and hence favoring the absorption of the above mentioned

Jicematogen. It is always desirable to combine some laxatives with the iron,

both to counteract its astringency, as well as to overcome the natural tend-

ency to constipation. This may be done by the use of sulphate of magnesia,

in combination with the perchloride or the sulphate ;
or by the use of aloes,

in the form of aloes and iron pill ;
or with the iron mixture, an aloes or myrrh

pill may be given at night. Sir A. Clark and others regard this as the most

important part of the treatment. In some cases arsenic may be of value

in combination with iron. The diet must be good and nourishing, and may
be modified somewhat according to the fat or lean condition of the patient.

Fresh air is very desirable, but it is doubtful if that should be obtained by
much exercise, at any rate in one with a high degree of anaemia, and an

obviously feeble heart. Such exercise probably increases the tendency to

dilatation and the over-strain upon the blood-forming organs, and the patient

will improve rapidly with rest, or even confinement to bed.

Idiopathic or Pernicious Anemia.

.ffitiology.
—This curious disease, first spoken of as idiopathic ancBtnia by

Addison and others after him, later as progressive pernicious ancemia by
Continental writers, affects both sexes equally, and is most frequently seen
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between the ages of twenty-five and forty. Its origin is often quite obscure
;

pregnancy and the puerperal state have been credited with its causation in

many cases, and gastro-intestinal disturbance, privation, and mental shock

in others. Some fatal cases of anaemia following at long intervals upon a

large hemorrhage have also been recorded, but it is doubtful whether these

should be included in the present category.

Symptoms.—The patient with pernicious anaemia gradually loses strength

and becomes paler ;
his skin acquires a yellowish tint, rather than the waxy

white of ordinary anaemia. At the same time, even with extreme anaemia,

the patient does not lose flesh, and the subcutaneous fat may be abundant.

There are the same languor, indisposition for mental and physical exertion,

giddiness, noises in the ears, etc., which have been described in the other

forms. Dryness of the mouth and throat, loss of appetite, nausea, and

generally constipation, are present; as well as dyspncea on exertion, cardiac

palpitation, and vascular murmurs. The urine is usually high-colored, and

free from albumin. It may contain a full quantity of urea and uric acid, as

well as indican. The bones are often tender on percussion or pressure.

The pupils are mostly dilated
;
and the retinae show^ numerous small hemor-

rhages, which are abundant round the optic disk. These are striated, or

flame-shaped, and may be accompanied with white spots. The blood

corpuscles may be reduced as low as 10 per cent, of the normal, and altered

forms—microcytes, poikilocytes, etc.—are often present in great number
;

but the haemoglobin is never so deficient in proportion as are the corpuscles,

thus contrasting with chlorosis. Another feature of idiopathic anaemia is

the presence of fever, which may give a temperature of 101° or 102°, but is

generally irregular. It may be absent for days together, and the tempera-

ture is often subnormal before death.

Anatomical Changes.—Besides the universal pallor of the organs, one

of the most constant conditions post-mortetn is fatty degeneration of the

heart, principally in the form of the striation already mentioned. It occurs

in the left ventricle and on the papillary muscles. There is also fatty degen-
eration of the liver and kidneys, and of the intima of the arteries. Hem-

orrhages are found not only in the retina, where they have been seen during

life, but in the serous membranes, the endocardium, the mucous membrane

of the stomach, the lungs, the surface of the brain, and other parts. Fen-

wdck and others have found fatty degeneration or atrophy of the tubular

glands of the stomach, and infiltration of leucocytes between the tubules.

The spleen is sometimes slightly enlarged. The marrow of the bones has in

some cases been found of a reddish-purple, with large numbers of nucleated

red corpuscles, while the fat cells are all or nearly all destroyed. Another

fact of much interest is, that there is an abundant deposit of iron in the

cells of the liver and in the spleen. In the liver it is most abundant in the

peripheral zones of the lobules.

42 .
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The Pathology of idiopathic anaemia is still not well understood. Pro-

bably the changes in the marrow of the bones, to which some have referred

the disease, are secondary ;
and the atrophied condition of the gastric glands

seems scarcely sufficient to account for it. The high-colored urine, and the

deposit of iron in the tissues, suggest that the immediate cause of the anae-

mia is the destruction of red corpuscles in the blood {Jiamolysis), though how
this is brought about remains open to question. Dr. Hunter points out that

this destruction takes place within the portal circulation, and suggests that it

may be due to the poisonous action of cadaveric alkaloids. Microorgan-
isms have been discovered in the blood by Klebs and Frankenhauser ;

but

the observations want confirmation.

Diagnosis.—In any supposed case of idiopathic anamia it is important
to search most carefully for organic disease, such as cancer, which might be

the cause of anaemia. The characteristics upon which the diagnosis depends
are the absence of such cause, the retinal hemorrhages, the absence of wast-

ing, and, to a less degree, the presence of microcytes, etc., in the blood.

To distinguish it from severe chlorosis, Dr. Hunter relies upon the differ-

ences in the relations of haemoglobin to corpuscles, already pointed out, and

upon the dark color of the urine.

Prognosis.—This is very unfavorable, but Dr. Pye-Smith has collected

twenty cases of recovery, as compared with 103 fatal cases. Of the fatal

cases a large number die in about six months, others last twelve or fifteen

months.

Treatment.—Arsenic seems to be the most efficient remedy of all drugs
that have been tried. Iron has generally no effect, and other tonics are

equally useless. A few cases have recovered after transfusion, but in others

this has proved of no avail. The patient should be placed under suitable

hygienic conditions, the diet should be nourishing, but not too highly nitro-

genous, and special symptoms should be treated as they arise.

LEUC^MIA.

{Let{cocyihcemia.)

In this disease there is a great increase in the number of white corpuscles

in the blood associated with changes in the spleen, the lymphatic glands, or

the marrow of the bones. As is well known, the proportion of white blood

cells, or leucocytes, in the blood varies considerably in health, and it may
rise to an unusual degree in some morbid conditions, such as irritation of

the lymph glands, in fevers, and in pregnancy. This may be called leuco-

cytosis ; but it is temporary, and relatively slight as compared with the state

of the blood in leucaemia. In well marked examples the blood is pale and

thin as it issues from a wound, and as seen after death it is grumous-looking,

or forms pale pus-like clots; its coagulation, moreover, is imperfect from
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the fibrin being deposited in agranular, rathe.r than in a fibrous, form. Un-
der the microscope the white corpuscles are seen to occupy nearly the whole

of the field, instead of being few and scattered, as in health
; and if the

hemacytometer be used they are found to be in the proportion of one to

ten, one to five, or one to three, as compared with the red, or even in equal

quantity or in excess. On the other hand, the red corpuscles are less nume-

rous than in health. The white corpuscles vary in size : some are large,

with two or three small nuclei
;
others are smaller, with one nucleus nearly

occupying the cell. The former are said to be in excess in cases associated

with enlarged spleen, the latter in cases where the lymphatic glands are in-

volved. Microcytes, poikilocytes, granule masses, and Charcot's crystals

{see p. 384) have also been found in the blood.

As already stated, the change in the blood is accompanied by changes in

certain organs ;
in some cases the spleen is enlarged {leuccemia splenica'),

in others the lymphatic glands (Jeuccemia lymphaticd), and in others, 'again,

the marrow of the bones is peculiarly affected {Jeuccemia 7nye/ogenica). But

these do not really form separate varieties, as in many cases the conditions

are more or less combined. In my own experience splenic leucaemia is the

most common. German authors state that in most instances the spleen and

bone marrow are both affected, but I can find no record of a case of myelo-

genous leucaemia having been exhibited to the Pathological Society in the last

twenty-two years. In German experience, it rarely or never occurs alone.

Lymphatic changes are also often secondary to splenic enlargement, and if

they occur as a primary disease, the case would be regarded by some as

belonging possibly to lymphadenoma, or Hodgkin's disease {see p. 647), in

which occasionally leuccemia occurs, and may even be extreme. On the

other hand, these cases, (i) of lymphadenoma with leucaemia, (2) of

lymphatic leucaemia, and (3) of the same kind as one which I recorded in

1873, of enlargement of the spleen and the lymphatic glands, with deposits
of adenoid tissue, and marked leucaemia, may be looked upon as inter-

mediate between leucaemia and Hodgkin's disease. Thus, leucaemia occurs

with enlargement of the spleen, with enlargement of the lymphatic glands,
with changes in the marrow, separate or more often combined, and, lastly,

in a few cases which must be classed as Hodgkin's disease. It will be best

to describe the splenic form, dealing with the lymphatic and marrow changes
as secondary.

^Etiology.—The cause of splenic leucaemia is often difficult to trace.

The disease occurs in men more often than in women, and mostly in middle

life, though sometimes in quite young children. Deficient hygienic condi-

tions, the disturbances of pregnancy, the climacteric in women, and occa-

sionally injuries to the spleen, have been thought to have some influence
;

but intermittent fever holds the first place as a remote cause of leucsemia.

Dr. Gowers found a history of ague in thirty out of 150 cases of which he
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analyzed the records, and others have noticed the same fact
;
but there is

often a long interval between the two diseases, and the way in which the one

produces the other is quite unknown.

Symptoms.—One of the-^ first signs of leucremia, in a great number of

cases, is the enlargement of the abdomen from the hypertrophy of the spleen,

which may have been developing for some time without giving any sign. It

may then be found occupying the whole of the left side of the abdomen,

forming a firm, hard tumor, which extends backward into the flank, while

its anterior margin begins about the ninth costal cartilage, reaches the middle

line at the umbilicus level, and not unfrequently below this extends two or

three inches to the right. This anterior margin is more or less sharp, and

presents one or two notches. Dr. Fagge first pointed out that the position

taken by the spleen in these cases was determined by its attachment to its

vessels, which compelled it, so to say, to enlarge along the circumference of

a circle of which the coeliac axis is a centre. In earlier stages the spleen

simply occupies the left hypochondriac region, similar to the enlargements
in ague, and in some cases of typhoid fever. The liver is moderately

enlarged, and can be felt for one or two inches below the right costal

margin. In some cases (about one-third of the primarily splenic, according

to Gowers) the lymph glands are involved, and then they may be felt in the

neck, groins, or axilla. They are moderately large, not very hard, and move

freely upon one another. The mesenteric are even more often enlarged than

the above, the retro-peritoneal, thoracic, portal, and iliac glands less so.

The only evidence during life of the implication of the bone marrow is

tenderness on pressure or percussion of the corresponding bone.

The general effects of an illness do not always show themselves early ;

especially it must be observed that when the spleen is already very large,

and the leucaemia unmistakable, there may be no pallor of the skin, lips,

and mucous membranes. Later on, however, the patient loses color, and

becomes sallow, or markedly anaemic.

The temperature is generally affected in this disease; there is either con-

tinuous moderate pyrexia, or periods of pyrexia alternated with periods of

apyrexia ;
and the febrile reaction sometimes gives a flush to the skin, which

may help to mask the approaching ansemia.

The altered condition of the blood shows itself in the occurrence of dysp-

noea and of hemorrhages, which last chiefly take the form of epistaxis,

bleeding from the gums and mouth, and purpuric spots under the skin
;
but

also occasionally bleeding from the lungs, stomach and intestines, kidneys,

or uterus, or hemorrhage into the brain. Hemorrhages also occur in the

retina, where they may be seen with the ophthalmoscope, associated with

white streaks and spots, said to consist of masses of leucocytes ;
and the

retinal veins are often remarkably tortuous. Other organs may be affected,

but the changes are chiefly observed after death. The urine is acid, of high
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specific gravity, and the urea and uric acid are in excess. Indican is often

present. Albumin is rare unless the kidneys are diseased.

The course of the disease is generally progressive until its termination in

death, and it lasts from one to two or three years. Toward the end the

pallor increases, the feet and other parts of the body become oedematous,
ascites and hydrothorax may be added, the pulse is quickened, and palpita-

tion is frequent. Diarrhoea is occasionally a prominent symptom. Finally
death takes place from loss of blood, asthenia, pleurisy, pneumonia, bron-

chitis, cardiac failure from dilatation, or diarrhoea; and occasionally from

cerebral hemorrhage.
Anatomical Changes.—The spleen, in cases of splenic leucaemia, varies

in weight from one to eighteen pounds, the average of seventy-two cases

analyzed by Dr. Gowers being six pounds. It is uniformly enlarged, and

presents its normal shape ;
on the surface are often patches of thickening of

the capsule, and the organ is more or less adherent to the abdominal wall,

diaphragm, or adjacent viscera. On section it often has a brownish, rather

than a red color, homogeneous, or marked with paler lines due to thickened

trabeculfe. It is smooth, hard and dry. Not unfrequently there are large

wedge-shaped infarcts, yellow in color if old, red if recent. The change in

the spleen itself is one of simple overgrowth of the splenic pulp and follicles
;

and in long-standing cases the stroma becomes markedly fibrous, and the

trabeculse are increased. Charcot's crystals are often found abundantly in

the spleen.

The liver is enlarged, and may reach twice or three times its normal size.

It is pale and smooth, and presents under the microscope deposits of lym-

phoid growth, which for the most part surround the portal vessels in their

distribution, but are partly in a nodular form. The vessels are full of white

corpuscles. The kidneys are pale, and enlarged from granular degeneration
of the cells, and distention from leucocytes ; or they present grayish-white

deposits, running like stria; between the cortical tubules. In the alimentary
canal there may be stomatitis, or pharyngitis, swelling of the tonsils, and of

\ht follicles at the root of the tongue; and swelling and superficial ulceration

of the follicles of the intestine. The thymus, thyroid, and supra-rejial bodies

have also been found diseased, and tumors in the skin have been recorded.

Sometimes the lungs present hemorrhagic infarcts. The marrow of the

bones, when affected as above mentioned, becomes yellowish and pus-like,

containing an excessive quantity of lymphoid cells, and nucleated red blood

corpuscles.

Diagnosis.—In most cases this is easy; the spleen is recognized by its

position on the left side, extending from the ribs to the pelvis, with its

irregular anterior margin ; and the examination of a drop of blood from the

finger confirms the diagnosis. In women the cases have not unfrequently
been mistaken iox ovarian tumors; but it should be remembered that an
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ovarian tumor large enough to reach the ribs is central in position, while the

history will show that it began in the lower part of the abdomen. On the

other hand, the enlarged spleen may sometimes be felt in the pelvis behind

the uterus. In earlier stages, where the spleen is small, and the number of

white blood-corpuscles is not yet in great excess, it may not be easy to come
to a conclusion ;

but in the absence of other lesions, a provisional diagnosis

of splenic leucaemia must be made, and the case treated accordingly. I be-

lieve that no reliance can be placed upon pallor, as it is often absent when

the spleen is enormous, and the leucaemia pronounced.
The Prognosis is unfavorable and recovery is very rare.

Treatment.—Arsenic is the remedy that seems to have given most

promise : it must be used perseveringly. Hosier has obtained good results

from quinine, though others speak of it as useless. Iron is generally regarded
as of no value, and the influence of cod-liver oil is doubtful. The local

application to the spleen of the ice-bag, cold douche, or electricity (galvanic

current) may reduce the size of the organ. Excision of the spleen has been

tried, with a quickly fatal result, from collapse or hemorrhage. The disease

cannot be arrested in its later stages. Dr. Gowers urges that in cases of

enlarged spleen remaining after ague, every effort should be made to restore

the organ to its normal condition, by the avoidance of cold, injury, and all

causes of portal congestion, and the use of quinine, ergotin, local affusion,

and galvanism.

PURPURA.
This term is applied to a diseased condition in which a number of hemor-

rhages occur under the skin, so as to produce blotches of a more or less

purple color. It has been already seen that there are similar hemorrhages
in a number of diseases, either from an altered state of the blood, or from

mechanical interference with its circulation
;

for instance, in scarlatina,

measles, variola, typhus, epidemic cerebro-spinal meningitis, and the plague ;

in leucaemia, Hodgkin's disease, cirrhosis, and Bright's disease
;
and in ulcera-

tive endocarditis, and other diseases of the heart. But in all these cases it is

clearly recognized that the hemorrhage is secondary, and it is only occasion-

ally spoken of as being purpuric. But the important feature of purpura
itself is that it is apparently spontaneous, occurring in persons who are either

at its commencement in fair health, or, if not quite well, at least do not

suffer from any of the illnesses above enumerated.

Two varieties are commonly recognized, wdssx^Xy purpura simplex and pur-

pura h(E}norrhagica, but they appear to be essentially the same thing in dif-

ferent degrees of severity. Purpura urticans is now commonly regarded as

urticaria or erythema multiforme accompanied by hemorrhage ;
z.w^ purpura

rheumatica, as acute rheumatism in which the hemorrhagic erythema or urti-

caria has developed.



PURPURA. 663

Symptoms.—In its mildest forms (jP. simplex) purpura consists simply

in the appearance of spots of a dull red, deep red, or bluish-purple color in

different parts of the body. They are circular, vary in diameter from a

millimetre to a third of an inch, do not disappear on pressure, and are

generally, when of this small size, not raised above the surface. They have

no special relation to the position of the hairs. In some cases they occur

only on the feet and legs, but in others are scattered uniformly, or at any

rate, indiscriminately. Each spot fades after a time, becoming brownish or

yellow in tint, and the larger patches go obviously through the changes
characteristic of a bruise. Very little constitutional disturbance accom-

panies the eruption ;
the patient may be pale, and loses appetite. Recovery

generally takes place in from ten to twenty days.

In severer cases the hemorrhages are more extensive, the skin may be

raised by large blood masses beneath it, and bleeding takes place from the

various mucous membranes (/*. hemorrhagica). The nose, mouth, st,omach

and intestines, the kidneys, the female genital organs, and occasionally the

bronchial mucous membrane may thus be the source of the blood. The

gums are never swollen as in scurvy, but sometimes a spot of hemorrhage is

seen in their substance. If the loss of blood is considerable the patient

becomes anaemic, and in the severer stage there may be some rise of tem-

perature, and a stage of prostration ensues which terminates in death.

Indeed, the hemorrhagic forms are very often fatal, and post-mortem exami-

nation may reveal other ecchymoses in nearly all the mucous membranes, in

the pelvis of the kidney, in the pleura, pericardium, peritoneum, in the

meninges, and even in the lungs, and the medulla of the bones. A cere-

bral hemorrhage may be the cause of death. Sloughing and ulceration of

the mucous membrane of the bowels have also been found, leading to per-

foration and peritonitis.

Pathology.—Little is really known of this. The proximate cause must

be in the blood or the minute vessels
;
examination of the former has some-

times shown the presence of modified corpuscles (microcytes, poikilocytes).

Suggestive changes have been found in the vessels in some cases, and Wat-

son Cheyne found strings of micrococci in the tissues of one case, bacteria

in the vessels of another. It is yet possible that cases of purpura may
be found to be due to different causes, and they may require further classifi-

cation.

Diagnosis.—In making the diagnosis all the possible causes of a petechial

eruption above mentioned must be excluded. Scurvy is distinguished by
the spongy condition of the gums, the subcutaneous or fascial indurations,

the greater degree of ill-health, and generally by its causation. Malignant
sarcomatous growths may present some resemblance to purpura hsemor-

rhagica. It is well also to remember that the children of the poor sometimes

present extensive petechial eruptions as the xt?,v\X. oi flea-bites. The spots
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are uniformly about the size of a pin's head, and all disappear entirely after

a few davs in better circumstances.

Treatment.—In milder cases, rest in bed, tonic medicines and good,

simple food will often rapidly effect a cure. Iron, arsenic, quinine, may be

given in. the usual doses. Where the purpura affects the lower extremities

chiefly, it often disappears directly the patient takes to bed, and returns if

walking about is too hastily resumed. In the severer cases, also, arsenic

may be given ;
but if hemoirhages take place from the mucous membranes,,

astringents must be employed, such as turpentine, acetate of lead, ergotin,

gallic acid, or dilute sulphuric acid.

SCORBUTUS.

{Scurvy.)

Scorbutus is a disease characterized by a profound alteration of the blood,

resulting in hemorrhages under the skin and in other parts of the body, a

spongy condition of the gums, anaemia and prostration.

./Etiology.
—It has been abundantly proved that the essential cause of

this disease is the deprivation of fresh vegetable food. It may occur in

either sex and at any age, and is clearly not contagious in its origin ;
but it

has arisen over and over again under circumstances entailing a restriction of

the dietary in respect to vegetables. Thus, it has been in past times the

scourge of sailors on long voyages, so that it is frequently spoken of as sea-

scurvy, though such a term does not now distinguish it from any other form ;

and it has severely affected armies and other large collections of individuals,

such as those in prisons, and sometimes even in hospitals. It is still most

frequently seen among sailors
; but cases occasionally happen among those

who can get vegetables, if for any reason, such as poverty, or dyspeptic

troubles, they have habitually abstained from eating them.

The influence of this wrongful diet in producing the disease is aggravated

by several other depressing circumstances which not infrequently coexist,

such as damp, cold, fatigue, drink, want of sunlight, as well as prostration

from wounds, ague, dysentery, or syphilis. Naturally, the particular con-

stituents of the vegetables, which are necessary to prevent its occurrence,

have been the subject of investigation. Sir A, B. Garrod has maintained

the theory that it is the potassium salts which are requisite ;
but the view is

not generally accepted, and it has at any rate been shown that potassium

nitrate is of no value in its treatment ; while many substances containing

abundance of potassium are not anti-scorbutic. As will be mentioned here-

after, lemon juice is, besides vegetable food, the most powerful preventive of

scurvy; but again, though citric acid may have some value, no separate con-

stituent has been shown to be the one on which the protection depends.

Dr. Ralfe has suggested that the disease is primarily a diminished alkalinity
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of the blood ;
the urine contains more uric acid, but less alkaline phos-

phates, and is less acid.

Symptoms.—The disease generally comes on insidiously. The patient

loses color, becomes weak, languid, drowsy, or apathetic, and complains of

flying pains in the loins or limbs. After a time—it may be a week or more
—

petechise appear upon the skin of the lower extremities and other parts of

the body, and as a rule each hemorrhage is situated around the base of a

hair. The spots are small, red or reddish-brown, and not raised above the

surface. Some others appear which more or less resemble bruises produced

by violence, and large wheals or vibices may also be present. These various

hemorrhages occur all over the body ; and there may be large extravasations

of blood in the eyelids, or even subconjunctival ecchymosis, though very
often the face is spared. Associated with this purpuric condition must be

mentioned the occurrence of tense, brawny, indurated swellings in different

parts of the body, especially in the popliteal space, the bend of the el,bow,

under the angle of the jaw, and i,n front of the tibia : these are due to

effusions of blood, or blood-stained fibrin, or. simply pale yellow fibrinous

material, under the fascia or between the muscular bundles, or between the

periosteum and the bone.

Another feature which is commonly regarded as constant, is the condition

of the gums. These become swollen, fleshy or spongy, detached from the

teeth, and projecting beyond them in loose, bluish-red masses, which are

painful, and bleed on the slightest touch. The teeth become loosened, the

patient is unable to chew, and the breath is fetid. The swelling of the

gums may be so great that they project from the lips, and ulceration often

results. The rest of the mouth is not affected in the same way. The tongue
is large and indented. Sometimes—and this is insisted on by Dr. Buzzard—
the gums do not become spongy, but are only pale ;

and in all cases the

change seems to be determined by the presence of teeth, so that it is absent

where there is a gap in the series, and in young children, and toothless old

people.

When all these changes have developed, the patient has a sallow, bloated

look, is markedly breathless on exertion, though no physical signs may be

detected in the lungs ; is subject to fits of syncope ;
and is totally unfit for

bodily or mental exertion. The temperature, however, is generally not

raised
;
the pulse is variable ; and the urine is usually free from albumin.

Hemorrhage from the mucous surfaces, especially epistaxis, is not un-

common
; and the feet are often oedematous.

In more, serious cases, there is hemorrhage from the stomach and intes-

tines, or from the lungs ; pneumonia, gangrene of the lung, pericarditis, or

pleurisy, which may be hemorrhagic ;
or enlargement of the spleen, and

albuminuria. Or the skin over blood extravasations may slough from

pressure or irritation, and leave fungoid and very offensive ulcers. Dysentery
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sometimes complicates scurvy, but is generally regarded as having an

independent origin. A curious condition of vision known as hemeralopia

frequently occurs, and may be one of the early symptoms. The patient can

see clearly and well in the daytime, but in the dusk, or the darkness of

night, becomes quite blind, and cannot see his way about. No change in

the eye can be detected with the ophthalmoscope, and normal sight is

restored as the scurvy is cured.

Death takes place from increasing exhaustion, with anaemia and emacia-

tion generally, after many weeks. But it may occur more quickly from

sudden syncope, from pneumonia or gangrene of the lung, from hemorrhagic
inflammation of the serous membranes, or from cerebral hemorrhage. In

cases that recover, the improvement under suitable treatment is at once

manifest, and often very rapid ;
but it is stated that deeper effusions may

leave thickening and fibrous bands, as a result of which the limbs are partly

contracted and the corresponding muscles are atrophied. Sometimes the

joints are anchylosed.

Anatomical Changes.—In fatal cases the lesions are found which have

been mostly manifest during life—e. g., the blood extravasations in the skin,

and the effusions, whether sanguineous or fibrinous, in the aponeurotic

sheaths, and under the periosteum. Occasionally hemorrhage has occurred

on the surface or in the substance of the brain. Frequently the pleural

cavities contain serum, and there may be engorgement of the lung with

serum or blood : occasionally it is gangrenous. Hemorrhages also some-

times take place into the cardiac muscle, into the pericardium, or into the

mucous membrane of the stomach and intestine : these latter may cause

abrasion or ulceration. The liver and spleen are often large, filled with

blood, soft and friable
;
and an acute nephritis is described as occurring in

severe cases.

Diagnosis.—There can be little difficulty in recognizing this disease

when the circumstances are such as would be likely to lead to it
;

it requires

more care in isolated cases. It is distinguished hom purpura by the general

illness accompanying it, by the spongy gums, and by the deep-seated effu-

sions in the hams and elsewhere. On the other hand, mild cases may be

overlooked among the poorer classes of the population, where the symptoms

mainly consist of the vague pains, with anaemia and ill-health, and the

patients are likely to disregard a slight change in the gums, or a few spots on

the skin. An inquiry into the diet, or the administration of lime-juice or

vegetables, will soon determine the nature of the illness.

Treatment.—This is essentially dietetic; the important point being the

use of abundance of fresh vegetable food. Thus the patient should have a

liberal supply of mashed potatoes, cabbage, greens, or salad, and he should

also have some fresh meat once a day. When the mouth is sore, and the

patient is unable to chew, milk, beef tea, mutton broth, and eggs may be
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given ;
and in any case, lime juice or lemon juice, to the extent of 3 or 4

ounces daily, diluted with water, and sweetened to taste. Patients who

are very ill must be carefully nursed, and kept in the recumbent position, and

they may require brandy if the circulation is feeble. Any drugs that are

employed are required for local conditions, and have no influence over the

general illness. The gums are benefited by the local application of nitrate

of silver in stick, or by alum, Condy's fluid, decoction of oak bark, and

potassium chlorate and chlorine water gargles. Diarrhoea, if present, may
be met by bismuth or opium. For pain in the limbs, chloroform liniment

may be used, and the effusions have been treated successfully by friction

with soap and water, and the internal use of potassium iodide.

Prophylaxis.—For the prevention of scurvy in time of war, or on

board ship, or at stations where vegetables are scarce, Dr. Parkes recom-

mends, besides the use as far as possible of fresh and dried vegetables, that one

ounce of good lemon juice should be taken daily by each individual j
that

vinegar (J2 oz. to i oz. daily) should be issued with the rations, and used in

the cooking, and that citrates, tartrates, malates, and lactates of potash should

be issued in bulk and used as drinks, or added to the food (in soups and

stews, or as salt). In the mercantile marine it is directed that an ounce of

lime juice should be served out daily to each man ten days after being at sea
;

the lime juice is mixed, previous to being shipped, with 10 percent, of brandy,

rum, gin, whiskey, or Hollands.

HAEMOPHILIA.

Haemophilia, or the hemorrhagic diathesis, is a disease characterized by a ten-

dency to excessive or uncontrollable bleeding, either spontaneous or traumatic.

It is congenital, and very often hereditary, so that the subjects of the disease,

often known as "bleeders," are the children of bleeders, and their brothers

or sisters suffer perhaps from the same malady. Though it is most frequent

and most severe in males, it is transmitted through the female, who may
herself be entirely free from it

;
in this it resembles pseudo-hypertrophic

paralysis. Beyond this hereditary transmission no other cause is known.

Symptoms.—These generally appear within the first year of life, though

they are sometimes delayed till the seventh or eighth year. In the most

severe degree, spontaneous hemorrhages occur from the nose, the gums, and

the mouth, and less commonly from the stomach, the lungs, or the genitalia :

they are sometimes preceded by a feeling of fullness. Bleeding from the

nose is the most common, and also the most fatal. Alarming and even fatal

hemorrhage may also occur after the most trivial operation, such as lancing

the gums, vaccination, the extraction of a tooth, incision of an abscess, and

the application of leeches, or after accidental wounds or a cut finger. In all

these cases there is the greatest possible difficulty in stopping the flow of blood.
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Besides these losses, hemorrhage takes place readily under the skin from slight

blows, or even spontaneously, producing bruises or blood tumors.

In the intervals between the bleedings the subject of haemophilia may
appear to be in perfectly good health, but the enormous quantity of blood

which is sometimes lost may cause a high degree of anaemia, which lasts for

many months. Hemorrhage also takes place into the synovial cavity of

the joints, especially the knee joints ;
this occurs most commonly between

the ages of seven and fourteen, and results from blows, or from exposure to

cold or to damp. The swelling and pain closely resemble those of rheumatism

or synovitis, for which indeed the symptom has been mistaken. This joint

affection is accompanied with fever; it may recover, but returns again and

again. Eventually the joint may become anchylosed. A rheumatic affection

of the muscles, and the occurrence of trigeminal neuralgia, are described as

occasional complications of haemophilia.

Dr. Wickham Legg describes three degrees of the disease : one, common
in men, and scarcely ever seen in women, in which there is a tendency to

every kind of hemorrhage, spontaneous or traumatic, interstitial or superficial ;

a second in which spontaneous hemorrhages from the mucous membranes

only are present ;
and a third, which shows itself only by spontaneous

ecchymoses, and which occurs among the women of bleeder families.

The majority of the subjects of haemophilia die from loss of blood before

they are eight years of age ;
and though the chances of survival are greater

after this age, even in middle life death may occur in the same way.

Pathology.—It would seem that the extraordinary conditions of haemo-

philia must depend either on the state of the vessels or of the blood. But it

has not been shown that the coagulability of the blood is really less, and there

is no appreciable change in its saline constituents, in its albuminoids, in its

fibrinogen, or in its structural elements. Nor has the microscope revealed

much alteration in the vessels ;
it has been noticed sometimes that the arteries

were unusually thin. Dr. Percy Kidd described, in one case, proliferation

of the endothelium lining the small arteries and veins of the submucous tissue

of the mouth, of the inter-muscular tissue, and of the adventitia of the aorta;

and he found a similar proliferation in the capillaries of the same parts. It

should be stated that the bleeding takes place from the capillaries as a general

oozing, and the blood is more often venous than arterial in color. The

fatty degeneration of the heart and of the interior of the arteries found in

some cases are probably the result of the anaemia.

Diagnosis.—It must be remembered that women sometimes suffer after

puberty from a hemorrhagic tendency, shown by ready bruising, menor-

rhagia, etc., who have never been bleeders in early life, are not descended

from bleeder families, and do not transmit the tendency to their offspring.

In the absence of exact information as to the nature of the true congenital

haemophilia, the relation to it of these cases must remain doubtful.
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Treatment.—Patients who are the subjects of haemophilia should live on

a light, unstimulating diet, and should pay particular attention to the bowels,

any tendency to constipation being met by a laxative from time to time.

The influence of drugs in ameliorating the condition is doubtful, but the

tincture of the perchloride of iron is recommended by some. It is, of

course, most important always to bear in mind the liability to bleed from

any breach of surface
;
and the extraction of teeth, and all operations,

large or small, should be avoided, unless absolutely necessary. If bleeding
takes place the various styptics must be employed in suitable doses, such as

the perchloride of iron, ergot or ergotin, and gallic acid. The perchloride

of iron may also be applied locally in solution, and in the case of bleeding
after the extraction of a tooth, the crystals of this salt may be used to plug
the cavity. As a last resort transfusion of human blood may be performed.

Considering the serious nature of this disease, and the manner in which trans-

mission takes place through the female sex, it is clear that women who belong
to bleeder families, even though themselves not the subjects of haemophilia,

should be forbidden to marry.



DISEASES OF THE URINARY ORGANS.

DISEASES OF THE KIDNEYS.

BRIGHT' S DISEASE AND NEPHRITIS.

General Considerations.

To Dr. Richard Bright belongs the credit of having first recognized the

association of general dropsy and albuminous urine with a morbid condition

of the kidneys. He found the kidneys sometimes large, pale, and smooth ;

at others small, dark, and granular on the surface
;
and he regarded these

two forms as different stages of the same process
—namely, the deposit of a

material which subsequendy contracted. Later researches have shown that

the changes in the kidney are for the most part of an inflammatory nature,

being either acute, subacute, or chronic, and affecting the various tissues of

the kidney with different degrees of intensity, but never sufficient to cause

suppuration. Thus the term Bright' s Disease is almost synonymous with

non-suppurative inflammation of the kidney, though some writers would give

it a wider, others a narrower, signification.

To understand the classifications that have been made, it is necessary to

recognize the following structures in the kidney, which are liable to diseases,

more or less independent of one another. They are—(i) The tubules with

their epithelium, forming the parenchyma of the kidney ; (2) the interstitial

tissue, very small in quantity in the healthy organ, but liable to considerable

increase by inflammatory processes; (3) the blood-vessels, and the glomeruli,

consisting of the vascular tuft, the capsule and the epithelial cells covering the

former and lining the latter. Dr. Grainger Stewart's classification of Bright's

disease was based upon this : he described a tubal nephritis, involving the

epithelium of the tubule
;
an interstitial nephritis affecting the connective

tissue, and leading to fibroid contraction ;
and waxy disease, in which the

arteries were first or mainly affected by the peculiar process of lardaceous

degeneration.

By others the tubal form has been spoken of as desquamative or parenchy-

matous ; the interstitial as cirrhotic ox granular ; the waxy as lardaceous or

depurative. But it began to be discovered that in tubular nephritis the con-

nective tissue did not escape, and conversely, that in the granular kidney

the tubes were involved ;
and moreover, that the lardaceous change was

accompanied by a certain degree of both tubal and interstitial change.

670
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It is thus better to regard nephritis as in nearly every instance a diffuse

inflammation, affecting all the several tissues at the same time, but under

different circumstances involving the tubal epithelium, or the glomeruli, or

the intertubular tissue most, so that the divisions into tubal and interstitial

kinds may still be maintained to a certain extent
;
and to these a third form

may perhaps be added, namely, glomerular nephritis. In addition, we must

distinguish between acute and chronic lesions, and so a considerable number

of forms would seem to occur. The following is the classification which I

shall adopt in describing the several varieties of nephritis, with their accom-

panying clinical symptoms :
—

1. Acute nephritis, tubal and glomerular.

2. Chronic tidbal nephritis, meaning thereby a form in which the renal

epithelium is at first mainly affected, though intertubular growth may subse-

quently take place and lead to contraction.

3. Chronic interstitial nephritis, resulting in the red granular kidney. -

The position of lardaceous disease may be considered somewhat doubtful

in relation to Bright's disease; it is primarily degenerative, and the inflam-

matory change is secondary. Clinically, it presents many resemblances to

the inflammatory forms, and some important differences. It has been usually

included under Bright's disease. In the present volume I shall follow more

recent writers, and consider it separately.

In addition to the above forms of primary nephritis constituting Bright's

disease, two other varieties have to be described :
—

4. Consecutive nephritis, chronic, acute diffuse, and suppurative, the results

of disease in the lower urinary passages.

5. Metastatic and traumatic suppurative nephritis.

Before describing in detail the different kinds of nephritis, it is desirable

to consider some symptoms which occur more or less in all forms of Bright's

disease. These are : i. Albuminuria. 2. Haematuria. 3. The presence of

casts in the urine. 4. Dropsy. 5. Cardio-vascular changes. 6. Ocular

changes. 7. Hemorrhages. 8. Secondary inflammations, and other lesions.

9. Uraemia.
Albuminuria.

The presence of albumin in the urine is the most constant sign of Bright's

disease, and may be detected in various ways.

Heat.—If clear urine containing albumin be heated in a test-tube, it will

become opaque from the precipitation of this substance. According to its

quantity the precipitate will be a mere opalescence, a decided turbidity, or a

thick, creamy deposit ;
on the cooling of the urine it will separate into small

particles or flakes, and gradually subside to the bottom of the test-tube. The

best way of applying the test is to fill a test-tube to one-half or two-thirds of

its length, and holding it by its lower end, to warm the upper part of the

urine. The heat is thus confined to that portion of the urine, and whatever
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slight change lakes place in the clearness can be compared with the cool

urine below ; whereas, if heat were applied to the bottom of the test-tube, it

would reach, by convection, the whole of the urine at once, and a slight

opalescence might, for want of comparison, be overlooked. The value of

this method is shown in cases where an albuminous urine is turbid from a

deposit of lithates. Heat will at first dissolve the lithates, and then precipi-

tate the albumin. A long column of such urine may be heated in its upper

two-thirds to clear it from lithates, and then further heated in its upper third

to throw down the albumin, when the three strata of lithates, clear urine and

albumin may be compared with one another.

Some precautions are necessary. Firstly, heat may precipitate things that

are not albumin. In certain states of the urine, a precipitate comes down

that is to the eye indistinguishable from albumin
;

it is due to the earthy

phosphates, and is at once dissolved by a drop of nitric acid, whereas a

precipitate of albumin is unaffected or becomes denser. If the two occur

together, there will only be a partial clearance on the addition of nitric acid.

Heat also throws down a proteid substance, paraglobulin, but this probably

always accompanies the serum-albumin of Bright' s disease in greater or less

quantity, and its significance as to disease of the kidney is practically the

same.

Secondly, albumin, though present, may fail to be coagulated by heat.

This occurs when the urine is alkaline, and the serum-albumm has been con-

verted into alkali-albumin, which is not precipitated by heat
;
the fallacy can be

guarded against by the addition of a drop or two of acetic acid to the urine,

so as to render it faintly acid before boiling. On the other hand, it occa-

sionally happens that serum-albumin is converted into acid-albumin or syn-

tonin, which is similarly unaffected by heat. Dr. Owen Rees used to point

out that this might happen if the urine to be boiled were placed in a test-

tube containing a trace of nitric acid from a previous examination. In any

case, the experiment must be performed upon a clear urine
;

if turbid from

lithates, a gentle heat clears it
;

if from phosphates, a drop or two of acetic

acid should be added
;

if from any other deposit, the urine should be filtered.

Nitric Acid.—This precipitates serum-albumin, as well as alkali-albumin

and acid-albumin. If the albumin is in large quantity, a drop or two of

strong nitric acid added to the urine will carry down a thick curdy white

precipitate ;
but for smaller quantities the test is best applied by placing a

little nitric acid in the bottom of a test-tube, and very gently pouring the

suspected urine down the side of the tube, so that it flows on to the surface

of the acid without mixing with it. At the line of junction a layer of

albumin forms, of white color if abundant, a mere thin gray line when the

quantity is very small. In the former case also it forms at once, in the latter

it may take several seconds, or two or three minutes, or even half an hour,

according to Sir W. Roberts {see Quantitative Tests).
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There are but few fallacies connected with this test. Firstly, in urine con-

taining an excess of lithates, these are sometimes precipitated ; they form a

cloud which is generally suspended in the column of urine some distance

above the nitric acid, instead of lying immediately upon it, and the appli-

cation of a gentle heat will at once dissolve them. Secondly, the urine of

persons who are taking copaiba internally contains a resinous acid, copaivic

acid, in combination with bases. If nitric acid be added to this, the resin-

ous body is thrown down, generally as a cloud pretty evenly diffused through

the urine. This precipitate is also dissolved by heat. Thirdly, in many

specimens of urine the addition of nitric acid gives rise after some time,

when the mixture has become cold, to a crystalline deposit of nitrate of urea;

but it has no resemblance to albumin, consisting, as it does, of lamellar crys-

tals, radiating in various directions.

Picric Acid.—This also forms a very delicate test for albumin, and has

been strongly advocated by Dr. G. Johnson. A test-tube should be more

than half filled with urine, and a saturated solution of picric acid, which has

a low specific gravity, should be poured on to it so that the liquids may mix

as little as possible; at the line of junction a delicate white line, or a thicker

white cloud, at once forms, which is not dissolved by heat. Besides the

three forms of albumin, picric acid also precipitates urates, alkaloids, and

peptones. All of these disappear at once on warming the urine. Quinine
is the only alkaloid that is likely to be taken in sufficient quantity to be pre-

cipitated by picric acid. There seems to be some doubt as to the precipita-

tion of mucin by this test. Dr. Johnson, at any rate, denies it.

Potassium Ferrocyanide.—Dr. Pavy strongly recommends the use of

this reagent, which throws down albumin in acid solutions. This requires

that the urine should be acidulated, and for this purpose citric acid seems

most suitable. The two reagents may be used in solution or in the form of

the "pellets" devised by Dr. Pavy, which may be easily carried in the

pocket. Into the suspected urine a citric acid pellet is first dropped, and

when that is dissolved, a pellet of the ferrocyanide; if any albumin is pres-

ent, it forms a cloud as the salt dissolves. Citric acid itself may precipitate

urates and mucin
;

if the former are thrown down, a fresh specimen of the

urine should be diluted with an equal quantity of water and tested again.

If mucin is precipitated by the citric acid, this specimen should be left un-

touched, and to another specimen both citric acid and ferrocyanide should

be added, when the difference between the two deposits will show the pres-

ence of albumin. The ferrocyanide does not precipitate peptones.

Potassio-iodide of Mercury.—This precipitant of albumin, like the

ferrocyanide, requires an acid urine, and citric acid may again be used for

this purpose. The salt throws down the three forms of albumin, but, like

picric acid, it precipitates urates, alkaloids, and peptones.

Brine.—Sir W. Roberts introduced a saturated solution of common salt,

43
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acidulated with one per cent, of hydrochloric acid, as a test for albumin.

It should be used in the same way as nitric acid, by placing about a drachm

in the bottom of the test-tube, and pouring the urine gently on to it; the

albumin is precipitated at the line of junction. It has the advantage, if

carried as a liquid test, of not being corrosive like nitric acid; but the dis-

advantage, according to Sir W. Roberts himself, of precipitating peptones.

The following are quantitative tests for albumin :
—

W^eight of Precipitate.
—The most accurate method is to thoroughly

precipitate all the albumin from a definite quantity of urine by boiling, and

then dry and weigh the precipitate. This is a more or less troublesome pro-

cess, requiring an accurate chemical balance, and is not suitable for ordinary
clinical purposes.

Measurement of Precipitate.—The urine is boiled in a long narrow

test-tube, and the albumin is allowed to settle at the bottom. After com-

plete subsidence the length of tube occupied by the albumin is compared
with the whole length occupied by the urine ; it may be one-tenth, one-third,

one-half, or more. This gives no information as to the absolute amount of

albumin in the urine, but it shows fairly the daily variations of the albumin

in any case, and whether the urine contains much or little of it. A very
albuminous urine becomes almost solid on boiling ;

a large quantity settles

down to one-half or one-third of the urine in the tube
;

a mere turbidity, on

boiling, will form a little deposit at the bottom of the tube—that is, perhaps

from a hundredth to a fiftieth part.

Esbach's Test.—In this the same principle is applied in a more accurate

way. A test solution is prepared, consisting of one part of picric acid and

two parts of air-dried citric acid in one hundred parts of water. A graduated

tube from six to eight inches long and half an inch in diameter is filled up
to a certain level (two and a quarter inches) with urine, and then for a cer-

tain distance (one and a half inches) with the picric solution. The pre-

cipitated albumin is allowed to settle for twenty-four hours, and then the

space it occupies in the tube is compared with a series of marks which repre-

sent the number of grammes of albumin for each litre of urine
,;

or in other

words, the amount of albumin per thousand of urine. Thus, for instance,

if it reaches mark 3, there are three grammes of albumin for each litre of

urine, or 3 per 1000, or .3 per cent. From this, of course, if the daily

amount of urine is known, the absolute quantity of albumin passed can be

calculated. In some urines the deposit is increased by the presence of uric

acid, and thus the albumin may be over-estimated. Dr. Johnson says this

is obviated by omitting the citric acid and using a solution of picric acid of

five grains to the ounce.

Sir 'W. Roberts' Test.—This consists in a delicate and special appli-

cation of the nitric acid test. Dr. Roberts found, when the amount of albu-

min was so small as to require from thirty to forty-five seconds for the thin
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ring of albumin to form at the junction of the acid and the urine, that it

proved on careful chemical analysis to be equal to .0148 grain per ounce, or

.0034 per cent. As most specimens of urine contain more than this, so that

the ring of albumin appears almost at once, the specimen must be diluted—
successive equal quantities of water—until the albumin is in sufficiently small

quantity to require the time named. The amount of dilution must be noted,

and the amount of albumin is obviously directly proportional to the number

of times the urine has been diluted by its own quantity of water. Thus, if

the urine has to be increased to fifty times its bulk to lessen the proportional

quantity of albumin sufficiently, it must contain fifty times the amount of

albumin specified
— /. <?., 50 X -0148 grain per ounce or 50 X -0034 per cent.

It will be seen that seventy dilutions represent about one grain per ounce,

and 300 dilutions equal one per cent.

The Causes of Albuminuria.—In considering the reason why albumin

appears in the urine in Bright's disease, we must remember that the occur-

rence of albuminuria is not limited to cases of nephritis, but accompanies a

variety of other disorders. The different conditions under which albumi-

nuria has been observed may be enumerated as follows:—
I, Arising in the kidney

—
1. Acute and chronic nephritis, and contracted kidney, forming Bright's diseases;

consecutive nephritis and cystic kidney.

2. Suppurative nephritis.

3. Degenerative changes, such as lardaceous disease and tubercular kidney.

4. Acute febrile processes, probably causing temporary degeneration of the renal

cells.

5. Venous obstruction in diseases of the heart and lungs, and local disturbances of

the circulation.

6. Ulcerative endocarditis and embolism of renal arteries.

7. New growths and parasites.

8. Temporary obstruction of the ureters.

9. Nervous disorders, such as apoplexy, convulsions, and concussion.

10. Chronic general disorders, like leucaemia, diabetes, and aneemia.

11. Disturbances of digestion, and disorders of a temporary nature, including so-

called cyclical and physiological albuminuria. [See Functional Albuminuria.)
12. The influence of certain poisons, and the presence in the blood of forms of

albumin other than serum-albumin.

II. Arising in the urinary passages below the kidney
—

1. Disease of the pelvis of the kidney, calculous pyelitis, and tubercular disease.

2. Tubercular disease of the ureter.

3. Cystitis and tubercular disease of the bladder.

In this last group there is no difficulty in explaining the occurrence of

albumin : it is not unfrequently accompanied with blood, and may be the

result of rupture of vessels, as in the case of calculus, or it is due to inflam-

matory and ulcerative processes by which an albuminous secretion is provided
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in the urinary passages, just as it would be on any other mucous surface or on

the skin. But the cause of renal albuminuria has been and is the subject of

considerable debate.

The answer to the question, why albumin passes into the urine in disease,

turns very much upon the explanation of the fact that it does not transude

in health. Two theories have been held with regard to this point : one,

that normally water containing albumin filters through the glomerular tufts

into the capsule and urinary tubule, and that the albumin is subsequently

absorbed by the cells of the renal tubules
;
the other, that transudation from

the glomerular tuft is not a mere filtration, but that the epithelial covering

exercises a selective function, and, indeed, prevents the passage of albumin

while allowing the water to pass. In the former case, albuminuria would

result from such an increased pressure as would drive through an excess of

albumin, or such a disorder or interference with the function of the renal

epithelium as would prevent it from absorbing the albumin. In the latter

case, albuminuria would be the result of any lesion of the glomerular epithe-

lium, whereby its power of stopping the albumin would be weakened or lost.

The changes that are found in nephritis can scarcely be advanced as con-

clusive arguments on one or the other side
;

for instance, both in acute and

chronic nephritis, the glomeruli, as well as the tubal epithelium, are exten-

sively diseased, and the occurrence of albuminuria is amply explained on

either hypothesis. Experiments are also to some extent contradictory ;
but

there is very strong evidence from this source in favor of the view that nor-

mally the glomeruli do not allow albumin to pass, and if this is accepted,

albuminuria must be explained by lesions or functional disorder of the

glomerular tuft, or of its epithelial covering. This is, indeed, the more

generally received view
;
and it is more or less applicable to a great number

of the conditions under which albuminuria arises.

In nephritis it will be shown that glomerular changes are almost constant,

both in acute and in chronic forms. In febrile processes, the epithelium of

the tubules has long been known to be affected with the condition known as

cloudy swelling, and the still more delicate glomerular epithelium would

almost certainly not escape. In the venous obstruction of heart disease, it

is quite likely that the epithelium suffers from the deficient supply of blood

through the afferent arteries. This is supported by Nussbaum's experiment,

in which a temporary ligature of the renal artery was followed by albuminuria

on restoration of the arterial flow
; presumably in the interval the glomerular

epithelium was sufficiently damaged to be unable for a time to resist the

passage of albumin. In nervous diseases there may be vasomotor disturbances

which would act in like manner upon the glomerular circulation ;
and in

various chronic disorders the glomerular epithelium may share in the general

depression of vitality.

But though this may be the mechanism of albuminuria in a great number
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of instances, it seems difificult to believe that at no time can it result from

transudation directly into the tubes themselves : and this in two ways—(i)

from extreme pressure of congestion; (2) as an inflammatory exudation.

In so far as increased pressure, whether from general conditions of the circu-

lation (exercise, full meals), or from the pressure of leucocytal infiltration in

the substance of the kidney, leads to distention of the glomerulus, this cause

of albuminaria falls within the scope of the more general accepted theory.

But it seems possible that some transudation may take place, for instance,

from the vasa recta into adjacent tubules. Similarly, if in an acute inflam-

mation, the substance of the kidney is infiltrated with inflammatory serum,

it is held by some (Greenfield) that this escape into the tubules may con-

tribute albumin to the urine.

HEMATURIA.

In acute forms of nephritis the urine often contains blood or some of its

constituents other than albumin. This is rarely in such quantity as occurs

from calculus and growths in the kidney ; but it sometimes gives the urine

a bright red color, more often a dirty-brown or "smoky" color, from the

presence of changed haemoglobin. Generally with this there is a granular

reddish-brown sediment. The presence of blood, which in this last case

may be doubtful, is determined in several ways.

The Microscope.—By this we can recognize blood disks, in cases where

there is no suspicion, from the color of the urine, that blood is present; if

the urine is smoky or distinctly red, the disks will be there in abundance.

From suspension in the urine they may have lost their biconcave form, and

are often shriveled, and have crenate edges, or may present protrusions of

their substance. They remain visible for the longest time in acid and dense

urines, but may be quickly dissolved in ammoniacal urine, or in urine of

low specific gravity.

The Spectroscope.—The spectrum of urine containing blood shows

two absorption bands in the yellow and green portions between Frauen-

hofer's lines D and E, the darker broader band being nearer to D. These

are due to oxyhaemoglobin. Reduced haemoglobin gives one dark band in

a position between the two of oxyhaemoglobin.
Heller's Test.—This consists in adding caustic potash or soda to the

urine, and then boiling. The phosphates which are precipitated are colored

pink or red by the haemoglobin which they carry down with them.

The Guaiacum Test.—To the urine, in a test-tube, is added a few

drops of tincture of guaiacum, and then about half a drachm of ozonic

ether. Quickly or gradually, according to the quantity of blood, a blue

color forms at the junction of the fluids, and diffuses itself through the ether

which floats on the surface.
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Casts.

These are solid bodies, which are detected by the microscope in the urine,

and, if sufficiently numerous, form a sediment visible to the naked eye.

They are cylindrical in shape, and from .01 to .05 mm. in breadth
;
but they

vary still more in their length, which may reach i or even 2 mm., so as to

stretch right across the field of the microscope, but is more often from five

to ten times the breadth. Their connection with the kidney is proved by

finding them after death, i?i situ, in the renal tubules. The following varie-

ties are distinguished.

Hyaline Casts.—These are transparent colorless cylinders, with refrac-

tive properties so like those of the fluid in which they lie, that they are dis-

covered with great difficulty, unless they are stained by the addition of

carmine or iodine, or one of the aniline dyes, such as gentian violet. They
are homogeneous, soft and flexible, straight or curved, and varying in length.

Occasionally they have other deposits adherent to or embedded in them,

such as red blood corpuscles, leucocytes, epithelial cells, granular masses, fatty

granular globules, crystals of urates or oxalates, or particles of hjematoidin.

Some of the varieties of casts described below probably have the same

hyaline material as a basis, which is then completely covered by, or mixed

up with, the other elements.

Hyaline casts are often spoken of as "fibrinous," but it appears that they

are neither pure fibrin nor pure albumin, but can at present only be

described as albuminoid. Most probably they are produced by the coagu-

lation of a fluid exuded by the glomeruli, as they form with great rapidity
—

sometimes in a few hours. But they are thought by some to be due to an

altered condition of the renal epithelial cells, or of leucocytes.

They occur in the different forms of nephritis, and in the congestion pro-

duced by heart disease
; they are nearly always in association with albumin-

uria, but may precede for a few hours or days the appearance of the albumin,

and may continue for a time after its disappearance. This, of course, does

not apply to albuminuria dependent on lesions outside the kidney.

Granular Casts.—These are not so transparent as h3'aline casts, being
sometimes like ground glass, sometimes darker and much more opaque.

Epithelial Casts.—These consist of cells of the renal epithelium held

together by, or embedded in, the coagulable material which makes up the

hyaline casts. The epithelial cells may be more or less distinct
;
and some

have thought that they are more often swollen leucocytes, than actually the

cells of the renal tubules.

Fatty Casts.—These are either hyaline casts, in which globules and

granules of fat are embedded, probably from the disintegration of epithe-

lium in a state of fatty degeneration ; or they actually consist of such fatty

epithelial cells themselves.
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Blood Casts.—These result from the coagulation of blood that has been

effused into the renal tubules; they are also recognized by their color, and

by the size and close aggregation of the blood corpuscles composing them.

Lardaceous Casts.—Casts occasionally occur, which are stained of a

reddish-brown color by iodine, and seem to consist of lardaceous material.

They do not, however, occur always in cases of lardaceous disease, nor are

they confined to such cases : they are thought to result from some secondary

change in previously hyaline casts.

Though the nature of the casts must depend to some extent on the condi-

tion of the kidney, conclusions on this point must not be too hastily drawn

from them. Frequently two or more forms are found in the same urine, and

we must be guided by the predominance of one or the other. Hyaline and

granular casts are found in all forms of nephritis, acute or chronic. Blood

casts and epithelial casts are most common in acute cases
; fatty casts are

most frequent in cases of chronic nephritis undergoing fatty degeneration.

Dropsy.

Two forms of dropsy may be recognized in renal disease.

One of these is identical with the dropsy which results from heart disease,

and is indeed due to the secondary disturbances of the heart which subacute

or chronic Bright's disease induces. In this, the dropsy occupies especially

the lower extremities and the lower half of the body, while the face, arms,

and upper half of the body may be free.

The other form is the characteristic renal dropsy, which is seen typically

in acute Bright's disease, and involves the whole surface of the body and the

great serous cavities. Frequently the first change noticed is some puffiness

of the eyelids when the patient rises in the morning. This may subside in

the course of the day, but if the feet be examined at night there is oedema

just below the ankles. There is, indeed, a small quantity of effusion into

the subcutaneous tissue^ which always seeks, by force of gravity, the most

dependent part. During the daytime it reaches the feet, in the recumbent

position of sleep it diffuses itself generally, but is most pronounced in the

loose tissues of the eyelids. If the patient takes to his bed, it will leave both

the face and the feet, and accumulate in the tissue over the sacrum, which

has now become the most dependent part. In more advanced cases, the

dropsy becomes general, and the skin of the whole body is oedematous.

The face is full and rounded, the eyelids are distended, and almost close the

eyes; the limbs become enlarged, shapeless, and remind one of bolsters;

the trunk is enlarged : the loose skin of the penis and scrotum is so dis-

tended that the prepuce looks like a bladder, and the scrotum may attain

the size of a foetal head. Wherever slight pressure is applied, as by the

finger of the doctor, or by the bands, strings, or folds of clothing, it pro-

duces, by the displacement of the fluid, a deep impression, which is only



68o DISEASES OF THE KIDNEYS.

slowly effaced by the return of the fluid. This is called pitting on pressure.

Even then the influence of gravitation on the distribution of the dropsy

may be seen, for if the patient lies for any length of time on one side, the

arm of that side will become more swollen than the arm which is uppermost ;

and the same will happen with the two sides of the face. When this general

dropsy, or anasarca, is present, there is, as a rule, some effusion into the

peritoneal cavity {ascites'), into one, or more frequently both sides of the

chest {JiydrotJwrax, dropsy of the pleura), and it may be into the pericardial

cavity. Of these, the first is perhaps most often recognized ;
while the

pericardial and pleural effusions may be comparatively slight.

If incisions be made into the skin, or if one or more Southey's drainage

tubes be inserted, a quantity of fluid will drain away, which may amount to

eight or ten pints in a few hours, and the dropsical limbs will rapidly get

smaller. The fluid is colorless, of low specific gravity (1007.65 Bartels) and

contains a small quantity of albumin, inorganic salts, and urea. A feature

which is constantly present in renal dropsy is a high degree of pallor
—the

lips are almost colorless, the cheeks are pallid, and the whole body has a

waxy whiteness. This is due partly to the dilution of the blood and its

poverty in red corpuscles ; partly to the distention of the skin and subcu-

taneous tissues.

The typical anasarca of renal disease is by no means so easily explained as

the dropsy of heart disease. In this latter it is clear that over-filled vessels

on the venous side of the heart are unable to take up the fluid, which natur-

ally transudes into the subcutaneous tissue. In renal dropsy an analogous

mechanical explanation is held by many. As a rule, much dropsy coincides

with decided decrease in the quantity of urine secreted, and it is an obvious

suggestion that the liquid which cannot pass out by the kidneys escapes into

the subcutaneous tissue ;
and in cases that recover, it is common to observe

that the dropsy diminishes coincidently with an increased flow of urine.

Moreover, in chronic renal disease (granular kidney) the urine is at first

abundant ;
and the dropsy is slight or none until the urine becomes scanty

from other renal changes, or until the heart becomes secondarily involved,

and a cardiac dropsy results. As to the details. Dr. Ralfe supposes that the

retention of water by the kidneys, while the patient drinks the same as in

health, increases the arterial tension throughout the body, and this relieves

itself by transudation into the tissues. But suppression of urine undoubtedly

occurs in' some other ways without producing anasarca. And though this

may sometimes be explained by increased excretion on the part of other

glands
—those of the skin and intestines—yet there seems no reason why

these should not be equally active in ordinary nephritis, and so prevent the

occurrence of dropsy.

The other hypotheses which have been advanced to account for renal

dropsy are—one, that the specific gravity of the blood is lowered in renal
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disease, and hence transudation is facilitated
; another, that there is a pecu-

liar alteration of the vessels of the skin and subcutaneous tissue set up by the

disturbance, whatever it is, that has caused the renal disease. But though it

is true that the blood has a lov»^er specific gravity (hydrseraia), the experi-

mental production of hydraemia does not lead to dropsy ;
and the second

hypothesis seems to be entirely unproved.

Cardio-Vascular Changes.

These are, in acute cases—(i) High arterial tension, and (2) dilatation of

the left ventricle; in chronic cases—(i) High arterial tension
; (2) thicken-

ing and atheromatous change in the arteries ; (3) hypertrophy and dilatation

of the heart.

Arterial Tension.—In acute nephritis, quite early in the history of the

case, the pulse will be found abnormally lowered, resisting a sphygmographic

pressure of four, six, or eight ounces, or more, and giving a tracing which is

often highly characteristic, the tidal and the dicrotic wave being both very

pronounced, and so forming an outline like a hill with three nearly equal

peaks {see Fig. 14). High tension of the pulse may even be observed,

according to the late Dr. Mahomed, in scarlatinal cases, before the occur-

rence of albuminuria. Coincidently with this the cardiac sounds are modi-

fied
;
the first is reduplicated, or broken, and the second is accentuated, or

ringing, over the base of the aorta. In some severe cases, after a certain

duration, dilatation may be observed, the impulse being under the nipple or

even outside it
;
and the heart may become irregular in its action.

With any prolongation of the illness, there is a tendency to the hypertro-

phy which is seen in chronic cases.

High arterial tension is also the rule in chronic Bright's disease ;
the pulse

is hard and resists compression, and yields a tracing in which the tidal wave

is high and long, giving a flat top to the outline, but in which the dicrotic

wave is only slightly marked (^see Fig. 14).

Changes in the Vessels.—Atheromatous changes take place in the

artery walls, and are no doubt in part the result of the strain to which the

vessels are put; but they are neither constant in, nor peculiar to, Bright's

disease. Much more characteristic is the more or less uniform thickening

which affects the small arteries all over the body, as well as the vessels in the

kidney itself. As to the nature of the thickening of the arteries, very differ-

ent opinions have been expressed. Dr. G. Johnson describes it as hypertro-

phy of the muscular coat
;

Sir William Gull and Dr. Sutton regarded it as a

transformation of the coats into a hyaline-fibroid material (arterio-capillary

fibrosis). Of later observers, some deny the hypertrophy of the muscular

coat, others believe that the hyaline-fibroid material can be produced in the

preparation for microscopic examination.

Changes in the Heart.—The hypertrophy of the heart is a very frequent
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change in chronic Bright's disease, and in granular kidney it reaches its

greatest extent. It shows itself by the usual physical signs
—

namely, dis-

placement, and heaving character of the impulse. Dr. Fagge, however,
states that he has found hypertrophy />osf-mc>r^em when it was entirely un-

recognizable during life. The weight of the heart varies from seventeen to

twenty-eight ounces, and the hypertrophy in the more marked cases affects

the right as well as the left ventricle. In advanced cases it is accompanied

by dilatation, and this has an important bearing upon the clinical features

of the illness. With its occurrence, the circulation, already obstructed by
the high arterial tension, fails more and more, the action of the ventricle

becomes irregular, regurgitation takes place through a leaking mitral orifice,

and eventually the complete picture of a primary valvular disease may be

developed, with a mitral murmur, engorgement of the lungs and liver, ascites,

and dropsy of the lower half of the body.
The cause of the cardiac hypertrophy in renal disease has been no less

hotly debated than the many other conditions in this interesting disorder.

The early view was that the blood, poisoned by urinary constituents, circu-

lated with difficulty through the capillaries of the body, and the left ventri-

cle necessarily hypertrophied to overcome the resistance thus created. Dr,

Johnson, adapting the theory of a poisoned blood to his view of a hyper-

trophy of the muscular coat of the arteries, supposed that the vessels exerted

a kind of stopcock action, and contracted—hence becoming hypertrophied—in order to prevent the poisoned blood reaching the tissues
;
and that the

heart hypertrophied in consequence of this arterial resistance. Traube

thought that the disease of the kidney so diminished the area of outlet for

the blood from the aortic system, as to materially increase the tension in the

rest of the body, hence the cardiac hypertrophy ;
but it appears that ligature

of the renal artery does not raise the arterial pressure. Dr. Fagge in part

followed Cohnheim, and tliought that if a certain area of the kidney becomes

functionless from disease, the same amount of blood as formerly must be

forced through what remains of the kidney, in order to properly depurate
the body ;

to do this the heart must hypertrophy, and since its force would

be directed uniformly upon the whole systemic circulation, the arteries of

the rest of the body are hypertrophied to protect the area to which each

belongs from undue pressure. This is then a stopcock theory, in which the

arteries protect from undue pressure, instead of from diseased blood. By
some, chronic Bright's disease, in the form of granular kidney, is regarded
as a general and simultaneous affection of the heart, the arteries, and kidneys ;

but if this were true, we still have to account for the precisely similar changes
which occur in chronic parenchymatous nephritis, in which case the renal

disorder undoubtedly precedes the other symptoms. Recently Bright's

original view that the heart hypertrophied from the irritation of its cavities

by the impure blood has been resuscitated.
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I should be inclined to think that the hypertrophy of the heart is the result

of the high arterial tension, and that the increase of tension has rather to do

with the condition of the blood, than the area of permeable kidney ;
but this

question must still remain doubtful.

Ocular Changes.

In chronic forms of Bright's disease, especially in granular kidney, and

also in lardaceous disease, changes of much importance take place in the

fundus of the eye. They consist of—(i)oedema of the retina causing opacity

and swelling; (2) white spots or patches in the retina; (3) hemorrhage into

the retina; (4) papillitis; and lastly, (5) atrophy of the retina and papilla,

the result of the preceding inflammation.

These are generally grouped under the term albiwiinuric retinitis.

The most frequent and characteristic are the white spots, which are often

of a glistening or silvery white color, at first very small, though subsequently

enlarging, partly by coalescence.

They are most numerous in the neighborhood of the optic disk, and

especially around the yellow spot, where they may have a more or less radia-

ting arrangement. Often a large number are grouped together so closely as

to resemble a piece of mosaic. They are due to a degenerative and fatty

change in the elements of the retina, especially in the nerve fibres, but also

in the corpuscles and Muller's fibres. The nerve fibres become thickened

and swollen, and varicosities form which are filled with fat globules; com-

pound granule cells are also found in their deeper layers.

The hemorrhages vary in size, are often small, elongated, pointed and

divided, or "flame-shaped," and radiate from the optic disk as a centre.

They are mostly seen in conjunction with the white spots.

Neuritis or papillitis is shown by the swelling of the disk, the opacity or

blurring of its edge, the partial or complete concealment of the retinal vessels,

especially the arteries, and the filling and tortuosity of the veins. The con-

dition varies in different cases. Sometimes it is so great as to resemble the

neuritis of marked cerebral disease. More often there is but slight promi-

nence, but diffused opacity spreads far on to the surrounding retina. In

many cases the papillitis, spots of degeneration and hemorrhages coexist ;

sometimes one, sometimes the other, being more pronounced.

Probably, in the majority of cases, the changes persist until the patient's

death; but improvement may take place, neuritis subsiding, diffused blood

being absorbed, and even the spots of degeneration disappearing. Loss of

vision is more or less in proportion to the extent of the changes, and of the

implication of the yellow spot. In the earlier stages there may be no appre-
ciable loss, and total blindness is quite rare. On the other hand, a tempo-

rary absolute blindness may occur as a part of ursemia without any retinal

changes.
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Hemorrhages.

Partly from the change in the vessel walls, partly from the hypertrophy of

the heart and the high arterial tension, hemorrhages are rather frequent in

Bright's disease. Retinal hemorrhages have just been described, epistaxis

is common, purpura and bleeding from the stomach and bowel may occur;

the most important is cerebral hemorrhage, which is a frequent cause of

death in chronic renal disease.

Secondary Inflammations, and other Lesions.

Both in acute and chronic nephritis there is a tendency to inflammation

of the serous membranes. Pleurisy is the most common
; pericarditis is

often the precursor of a fatal termination
;
acute peritonitis is perhaps more

rare, unless it follows tapping the abdomen. Chronic inflammation of the

peritoneum covering the liver (perihepatitis) has already been referred to in

connection with Bright's disease. Bronchitis is a common, and endocarditis

an occasional, complication ; pneumonia not unfrequently occurs toward the

end. Finally, there are some lesions of the skin that may complicate

Bright's disease—namely, (i) eczema; (2) an acute general dermatitis, with

free desquamation, not unlike pityriasis rubra; (3) erythema Iccve, a condi-

tion of redness in more or less continuous patches, affecting the dropsical

limbs
;
and (4) erysipelas.

Ur.emia.

This term is applied to a number of nervous symptoms that arise in dif-

ferent forms of Bright's disease.

Acute Symptoms.—The most striking of these are nrcBmic convulsions,

or urcemic eclampsia. These have a very close resemblance to, indeed may
be identical with, the ordinary attack of epilepsy. There is often a short

tonic stage, and then general clonic convulsions of all the muscles of the

limbs, face, eyes and trunk. The face becomes livid, there is frothing at

the mouth, the saliva may be tinged with blood, and the pupils are dilated.

After some minutes the convulsions subside, and the patient lapses into a

state of coma, from which he may again pass into convulsions ;
and these are

repeated again and again with intervals of complete coma. During the con-

vulsion the respiration is hurried, and the pulse is small and quick ;
the

temperature is variable, and it may reach 104°, or higher. Thus, convulsion

and coma succeed one another; but either may occur separately. Some-

times coma comes on quickly, or more slowly, drowsiness gradually increas-

ing to stupor and complete unconsciousness in the course of a few hours.

Delirium is another form of disturbance which results from urjemia, but

it is not so common as the convulsive and comatose symptoms ;
it may

follow the fits.

It is also after convulsions that the blindness (iircsmic amaurosis), to which
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I have already referred, generally occurs
;

it rarely precedes the fits, or

happens without them. It may last from one to three days, and frequently

passes off entirely. Deafness may also be noticed.

Chronic Symptoms.—These are pains in the head, twitching of the

muscles without loss of consciousness, recurrent attacks of dyspncea, anxiety
and restlessness, or somnolence and stupor, vomiting and diarrhcea. Vomit-

ing may be referred to irritation of the nerve centres, though it has been

thought by some to be due to the presence of urea or carbonate of ammo-
nium in the gastric secretion. The contents, however, of the stomach are

usually acid. Diarrhoea, though often accompanying vomiting, is sometimes

associated with decided lesions in the intestinal mucous membrane, which

may be cedematous or ecchymosed, or in a condition resembling dysentery.
The symptom can then scarcely be classed with the other urjemic conditions.

The dyspnoea sometimes resembles spasmodic asthma, and comes on at

night. But I have twice seen cases in which stridulous breathing exactly

resembling laryngeal obstruction or tracheal stenosis was only a part of urae-

mia, the patients being conscious at the time. And Dr. Fagge records a

case which I take to be similar.

Results.—Though uraemic symptoms indicate a very grave condition,

and generally coincide with a considerable diminution in the secretion of

urine, and especially of urea, still tjiey are often recovered from. This is

especially the case in acute nephritis, where the condition of the kidney may
be only temporary ;

whereas the less acute symptoms of uraemia in chronic

nephritis not unfrequently persist, to the fatal termination. Here, also, an

attack of coma often ends the scene
;
but it is generally a succession of fits

rather than a single one that is fatal, whether in acute or chronic disease.

Pathology.—The probable cause of uraemia is now generally held to be

the retention in the blood and tissues of some of the excrementitious matters

that ought, either themselves or in some changed form, to be excreted by the

kidneys. The name uraemia represents the theory that there is urea in the

blood, and this receives some support from experiments. It is true that if

urea be injected freely into the blood of animals it does not cause such

symptoms ;
but then it is freely excreted by the kidneys. On the other

hand, if at the same time water be withheld, so that the excretion of this

substance is hampered, uraemic symptoms appear. And such symptoms have

also been produced in animals by removal of the kidneys or tying the ureters.

Analyses of the blood in uraemia have not generally shown a large proportion
of urea; but it is found in the gastric and intestinal secretions, in the

dropsical fluid under the skin, and it has been secreted by the sweat glands
on to the surface of the skin, actually forming crystals (probably not entirely
of urea), which give the skin the appearance of having been dusted with

flour or pounded sugar. Such a case I observed myself several years ago

(" Guy's Hosp. Rep.," 1874).
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Frerichs attributed the symptoms to an ammoncBmia, from decomposition

of the urea into carbonate of ammonium; but this has been disproved.

Later researches, especially those of Bouchard, show that the several constitu-

ents of urine have different toxic effects, and that it is not always the same

poison which causes the very various symptoms known as uremic. Feltz

and Ritter consider the potassium salts to be more poisonous than other

constituents. (Dr. W. Carter,
" Bradshaw Lecture,

"
1888).

ACUTE NEPHRITIS.

.Etiology.
—Exposure to cold is one of the most common causes of acute

nephritis. It is more prejudicial when combined with damp, and is often

immediately followed by the symptoms of nephritis, so that there can be no

possible doubt of the association. Adults are much more liable than children

to have nephritis from this cause, and the risk is increased if the individual

is much exhausted from exertion or other cause, if he is asleep, or if he is

under the influence of alcohol.

The poison of scarlatina is another exceedingly common cause of acute

nephritis, and in this case children are more often the subjects than adults.

As a rule, the symptoms are first observed during convalescence, and though
some cases lend support to the idea that exposure to cold is the exciting

agent, yet there can be no doubt that the nephritis arises in cases that have

been most carefully nursed, and hence must be entirely the result of the

preceding illness. Sometimes, indeed, it commences before convalescence

is established.

Several other febrile diseases are from time to time, but much less fre-

quently than scarlatina, the causes of acute nephritis. Of these cases also a

very small proportion develop into a typical Bright's disease, with dropsy,

secondary inflammations, uraemia, etc., but the majority present only tem-

porary changes in the urine, with but slight constitutional disturbance. They
are measles, variola, cholera, varicella, typhus, enteric fever, relapsing fever,

and erysipelas. Diphtheria is frequently accompanied by albuminuria, some-

times clearly indicative of nephritis. With these may be classed syphilis,

and septic conditions from purulent absorption.

Pregnancy is not unfrequently the cause of a nephritis, which may be of

the most severe type, with uraemia and retinal changes.

A number of substances taken internally set up irritation of the kidney,

which, according to the dose, may be severe congestion, or may amount to

a definite nephritis. They are cantharides, turpentine, nitrate of potassium,

salicylic and carbolic acids. Indulgence in alcohol, though probably more

often contributing to the chronic form of nephritis, occasionally seems to

produce an acute inflammation.
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A more or less acute form of nephritis may occur secondarily to various

lesions of the lower urinary passages {consecutive nephritis).

Symptoms.—These are in some cases almost confined to an alteration

in the urine, of which the main feature is the presence of albumin
; often,

also, the urine is scanty, micturition is frequent, and blood and some casts

may be present. With this there may be some febrile reaction, a feeling of

malaise, and perhaps pain in the loins. In this latter case there can be no

doubt of the existence of a nephritis, but if the urine is alone affected, it

may be the result of severe congestion only, and it is important to remember

that in the course of acute febrile illnesses a slight albuminuria occurs, which

is probably due either to congestion or to a degenerative change in the renal

structures.

But in the more typical cases, such as are commonly included under the

name of acute Bright's disease, the first symptom is dropsy, which occurs in

the manner described in the account of that symptom (p. 679). Sometimes

it appears within a few hours after exposure to cold, or it is first noticed in

the stage of convalescence from scarlet fever. Almost simultaneously, the

urine becomes affected, and there may be a rigor and some discomfort, or

pain in the loins. The urine is scanty, the quantity diminishing to ten, eight,

or six ounces daily, or even less
;

it is acid and irritating, so that it is fre-

quently voided in quite small quantity ;
its specific gravity is high, from

1025 to 1030, and it has a color which is due to the presence of fresh or

altered blood, and is dusky brown, "smoky," deep brown, "porter-colored,"

pink, or distinctly red, according to its quantity and condition. It deposits

a sediment consisting of fresh or altered blood corpuscles, or fragments of

them, renal epithelial cells, hyaline, granular, epithelial, or blood casts,

granular debris, and it may be after some time uric acid crystals. Albumin

is always present, and generally in large quantities, forming a thick curdy

deposit on boiling ; or the urine may become actually solid, so that the test-

tube may be inverted without a drop running out. The amount of albumin

in any specimen varies from 2 to 5 per cent., and the quantity discharged

daily from 100 to 400 grains. It must be understood that this is, in most

cases, far in excess of what would correspond to the small amount of blood

contained in the urine. The urea is remarkably diminished, it may fall to

^half its normal quantity or less daily, and the phosphates and chlorides are

also reduced.

Quite early the pulse becomes hard and tense, and the heart sounds are

modified as described. In severe cases the heart dilates, and the impulse

may be displaced outward.

In many instances this constitutes the whole of the illness. After a few

days, or a week or two, improvement sets in, the dropsy begins to diminish,

the blood disappears first from the urine, then after some longer time the

albumin
;
the specific gravity diminishes, the quantity is increased, reaching.
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it may be, sixty, seventy or eighty ounces daily, and eventually, with the

exception of some pallor and weakness, the patient returns to his normal

condition.

But the course of acute nephritis may be less favorable in several ways.

In some cases quite early the urine is almost entirely suppressed. For

several hours, or a day, not a drop is passed, or only a few drachms of dark

brown, opaque, highly albuminous urine. Under these circumstances

ursemic convulsions are very apt to occur, which may be fatal, or subside

coincidently with an increase in the secretion of the urine.

In other cases dropsy becomes extreme, and effusion takes place into the

peritoneum, pleural cavities, and pericardium. The lungs at the same time

are partly cedematous, partly compressed by the pleural fluid, and death may
take place from interference with their functions. Sometimes the excessive

distention of the skin, especially in the lower extremities, causes gangrene,
and sloughing, or erysipelas occurs about punctures made to relieve tension ;

and death in either case may folllow.

In other instances, again, the acute serous inflammations, pleurisy, peri-

carditis, and peritonitis, are fatal
; or acute cedema of the glottis brings

about asphyxia, unless promptly relieved by tracheotomy. But there is

scarcely any of these serious dangers from which recovery may not take

place, and sometimes, after living for months on the verge of death, the

patient may ultimately get quite well. Lastly, the condition may remain

for a long time unchanged, and eventually it becomes sub-chronic or chronic,

and must be classed with the form of nephritis to be described presently.

Morbid Anatomy.—In some cases, especially those in which the

glomeruli are mainly affected, the kidney may be but little larger than

normal
;
the cortex is dark, and the glomeruli are pale. In other cases the

kidney is more or less swollen, it may be twice its normal size, it has a

rounded form, is tense and elastic, the capsule strips readily, and the surface

is somewhat paler than normal. On section, the cortex is considerably

swollen, and of grayish-red color, while the pyramids are dark red from

congestion. Here and there are bright red spots : some of them are con-

gested glomeruli, others are small hemorrhages. In yet other cases the

kidneys are intensely congested, dark red or almost chocolate in color,

dripping with blood, and showing on section a still more extreme congestion
of the pyramids.

Microscopically one can distinguish a tubal, an interstitial, and a glo-

merular change, which may all be present together; and if one speaks of

a glomerular, of an acute interstitial, or of a tubal nephritis, it must be

understood that, though one of these structures is especially concerned, the

others are probably aff'ected in a very much less degree.
In the tubules the epithelial cells become swollen, and granular, and in

more advanced conditions are filled with fat granules, or become necrosed,
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and are separated from the wall of the tubule (desquamation). The tubule

is then filled or even distended by accumulations of such altered cells, mixed

with albuminous fluid, leucocytes, and granular debris, and here and there

blood escapes into them from distended intertubular vessels. Many tubes,

both in the cortex and in the pyramids {^e.g., Henle's loops), are filled with

hyaline or other casts. The distention of the tubes gives a pale color to the

portion of the kidney affected, partly from the opacity of the fat granules,

partly from compression of the intertubular vessels
;
on the other hand, such

compression increases the congestion of the glomerular tufts.

The largest kidneys are perhaps due to interstitial exudation. This may
be either a general infiltration with inflammatory fluid, or the extravasation,

more or less irregularly, of leucocytes from the blood-vessels. They are

most abundant around the Malpighian capsules, and the intertubular vessels.

The glomerular changes {glomerular tiephritis) consist of the distention of

the Malpighian capsule with a finely granular mass in which are embedded

numerous small angular nuclei. Occasionally, hemorrhage takes place.

The glomerular tuft is compressed by the effusion, and the circulation and

secretion of water are materially interfered with. A hyaline transformation

of the walls of afferent arteries has also been described as a constant change
in the glomerular nephritis of scarlatina.

Diagnosis.—This rarely presents any difiiculty. The sudden appearance
of a general dropsy, with scanty, albuminous urine, in one previously quite

healthy, or recovering from scarlatina or other fever, can scarcely be

mistaken for anything else. In the absence of dropsy, the mere presence of

albumin in the urine is not sufficient for the diagnosis. "Smoky" urine,

abundance of albumin and casts, and constitutional disturbance will then

show that there is nephritis, but for this the name of Bright's disease would

not be generally employed. If there is a small quantity of albumin only in

the course of an acute disease, this may be due to a change in the epithelium,

not usually regarded as constituting nephritis, though it is not essentially

different from what actually takes place in the typical conditions. Lesions

of the lower urinary passages may cause bloody urine and albuminuria.

Dropsy and casts are absent. Ha;moglohinu7-ia causes a red urine, in which,

however, there are no blood corpuscles. Rarely the dropsy of nephritis

occurs without albuminuria, especially in children. Such cases must be

distinguished from some insidious diseases (tuberculosis, leucaemia), which

have other characteristic lesions.

Prognosis.—Indications of this have been already given. It is, on the

whole, favorable, as there are a great number of mild cases which recover in

a few weeks, and even after months of severe symptoms complete cures may
result. Other cases are fatal in the acute stages, or run on into chronic

nephritis. The most frequent causes of death are hydrothorax, uraemia, and

inflammations such as pneumonia, pericarditis, and, more rarely, peritonitis.

44
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Treatment.—The direct treatment of the inflamed kidneys, either

locally or by drugs, is, as a rule, not attempted. Only exceptionally,

where there is much lumbar pain or free hemorrhage from the kidneys, may
dry cupping be employed to the loins, or for the former symptoms a hot

poultice or fomentations. The treatment of nephritis consists in keeping
the patient at rest, removing all sources of irritation, limiting the supply of

food likely to put a strain upon the excreting functions of the kidney, and

supplementing these functions as far as possible by the use of other secreting

organs
—the skin and the bowels. In addition, we have to deal with special

symptoms and complications as they arise.

The patient should keep at rest, in bed, and in a warm room. This at

once diminishes the strain upon the heart and the need for albuminous food,

while the secretion from the skin is likely to be promoted.
The diet is best confined to milk alone, or milk and soda water. All

kinds of meat, fish, and eggs should be rigorously excluded, and only in

milder forms or after the acute stage has passed may a moderate amount

of farinaceous food—gruel, arrowroot, and, later, toast, and a little bread

and butter—be allowed, and with progressing convalescence a gradual return

to meat diet, through beef tea, broths, eggs, and fish.

In mild cases the medicinal treatment should be a saline diaphoretic, such

as liquor ammonii acetatis or liquor amnion ii citratis, in doses of 3 or 4
drachms every four hours

; and the bowels may be kept active by occasional

purges of pulvis jalapae co., 20 to 40 grains, or senna and sulphate of mag-
nesia. Lemonade may be given as a beverage, or the Imperial drink, which

may act midly on both the bowels and the skin. This consists of a drachm

or a drachm and a half of cream of tartar dissolved in a pint of boiling

water, flavored with lemon peel and sugar, and drunk ad libitum, when
cold.

If dropsy is considerable, or if there are fears, either from the scantiness

of the urine, or from headache, drowsiness and twitching, that uraemic

convulsions are imminent, the treatment by purgation and diaphoresis must

be more decided. Diaphoresis should be promoted by the vapor bath, by
the use of jaborandi, or by pilocarpine. The vapor bath is administered by

raising the bed-clothes from the patient by means of a low cradle, and

fitting them close about his neck and round the sides and end of the bed.

Into the space thus formed projects the long tube from a kettle of water,

placed at the foot of the bed, and kept boiling by a spirit lamp or gas flame.

The steam thus brought into contact with the patient's body promotes free

perspiration. Or a hot-air bath may be given by burning a spirit lamp under

a funnel connected with a tube similarly placed. The exposure should be

from fifteen to twenty minutes; but it is desirable to take the temperature

of the patient, as it may be inconveniently raised; if free sweating does not

occur.
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Jaborandi may be given in doses of i or 2 drachms every four hours ; but

the most efficient diaphoretic is the nitrate of pilocarpine, of which i, i, or

i
grain should be injected subcutaneously once a day.

In extreme dropsy, especially where the skin is tense and threatens to

become inflamed or to slough, the dropsical fluid may be removed either by
small incisions with a lancet or punctures with the needle, or, best of all, by
the use of Southey's tubes. These are short, very narrow silver tubes, which

are inserted into the subcutaneous tissue. A long india-rubber tube is adapted

to the free extremity, so as to conduct the fluid into a vessel below the bed.

Two or more may be placed in each leg, and by this means several pints of

serum may be withdrawn in a few hours. Only occasionally, in extreme

cases, is it desirable to tap the abdomen or to aspirate the pleural cavity.

If urjemic convulsions set in, the patient's tongue should be protected, as

in epilepsy, by placing a piece of stick between the teeth, and some pilocarpine

should be at once injected under the skin. A few whiffs of chloroform will

check the convulsions quickly, and though they may return on the removal

of the anaesthetic, the effect may be kept up by its occasional use in small

quantities, and thus a great deal of the violence of the fit is prevented.

Bleeding from the arm will also sometimes stop them, and though it is, as a

rule, undesirable that patients with pronounced renal disease should lose

much blood, this remedy may be properly used if the convulsions are violent

and persistent. The blindness that may occur after convulsions generally

recovers of itself. Coma should be treated by purgation and the use of

pilocarpine.

Vomiting will require effervescing mixtures, dilute hydrocyanic acid, or-

tincture of iodine in 3 or 5-minim doses every hour.

During convalescence iron should be given to restore the condition of the

blood, but it is not well to use it in the early stages. The perchloride, and

the ammonio-citrate, are suitable preparations. Persistent albuminuria has

been treated by various astringents, as tannin and others, but mostly with-

out much success. Dr. Saundby states that he found albumin most decidedly

lessened by Imperial drink, citrate of lithium, bicarbonate of potassium, and

the bicarbonate, benzoate, or tannate of sodium. The patient throughout

should be carefully kept from cold, and should, on getting up, wear warm

clothing, with flannel next the skin.

CHRONIC TUBAL NEPHRITIS.

This includes two stages, in one of which, the large white kidney, the

change is really most marked in the renal epithelium ;
while the second, or

the pale granular kidney, is due to interstitial changes, which are progress-

ing /a/7'/rt'/5-« with those in the tubes.

.Etiology.—This condition is by many described as exclusively a late
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Stage of acute nephritis ;
but since it sometimes occurs spontaneously, and

often insidiously, it seems better to treat of it independently. In cases that

are chronic from the first the aetiology is by no means always clear. It has

been attributed to cold and damp acting over long periods of time, as, for

instance, from residence on damp soils
;
and a predisposition to its occur-

rence possibly arises from habits of intemperance, overwork, mental exertion,

or sexual indulgence. Toxic and infectious agencies have been suggested

as causes, but it is not evident what these are in particular cases; and if

malaria, syphilis, and tuberculosis sometimes seem to be exciting agents, it

may be remembered that they are also related to the lardaceous disease of

the kidney, of which we shall have to speak presently. Cases of this kind

are more common in persons of middle age ;
rare in children and old

people ;
and males are more liable than females.

Symptoms.—If the disease follows acute Bright's disease, there is a

continuance of the symptoms already described : General dropsy, effusion

into the serous cavities, scanty albuminous urine, high tension of the pulse,

and tendency to cardiac hypertrophy, or dilatation. Or there may be an

apparent recovery from the acute attack, and after a short interval the

symptoms recur.

In primarily chronic cases the beginning is more or less insidious. Pallor,

loss of appetite, nausea, headache, and frequent micturition are the first

signs, and then cedema may be observed in the lower extremities at night,

and around the eyelids in the morning. The dropsy gradually increases,

and the case is then almost identical with the acute disease.

The urine is scanty, highly albuminous, sometimes bloody, is deficient in

urea, and contains casts. Its quantity varies from ten to twenty-five ounces,

though in later stages for a time it may be more abundant. The albumin

forms a precipitate which occupies one-third to one-half of the urine boiled,

really amounting to 2 or 3 per cent, by weight, or a daily discharge of from

100 to 400 grains. The specific gravity is at first rather high (1015 to 1025),

but later, with the progress of contraction, it becomes much lower. The

casts are granular, hyaline, and epithelial ;
and fatty casts are numerous in

the cases of large white kidney with much fatty degeneration of the renal

epithelium. They are accompanied by leucocytes, loose epithelial cells, and

granular debris. In some cases the urine is frequently bloody (^chronic

hemorrhagic nephritis). The amount of urea is always below the normal,

and has the same importance with reference to the onset of ursemia as in the

acuter forms of disease.

As the case progresses the heart becomes hypertrophied, and the vessels

thickened. The impulse of the heart is felt to be displaced outward, if the

oedema of the thorax allows it to be felt at all. The aortic second sound is

accentuated, the first sound is frequently reduplicated, and the pulse is one

of high tension. The retinal changes already described are observed in a
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certain proportion of cases ; while secondary inflammations, chronic ursemia,

or urjemic convulsions and coma may at any time occur.

If the patient is not carried off in the earlier stage, the kidney becomes

contracted, and some alteration in the urine takes place
—that is, a relatively

larger quantity of water is secreted, and the urine has a lower speciiic

gravity. Ultimately, cardiac symptoms may become the prominent feature

of the illness.

The course, in the majority of instances, is to a fatal end, brought about

in the same way as acute nephritis, by uraemia, pleurisy, pericarditis, pneu-

monia, oedema of the lung, oedema of the glottis, increasing dropsy, or

inflammation or sloughing of the integuments ; and this is commonly in

from six to eighteen months, though some cases go on for two or three

years, and a few even after this period of time may appear to recover com-

pletely.

Morbid Anatomy.—Chronic tubal nephritis is seen in two fortns or

stages
—the /ar^e white kidney and the pale granular kidney. Another form

is also described, but it is only a variety of the first, namely, a chronic hem-

orrhagic nephritis.

The laige white kidney, or inflammatory fatty kidney, is larger than

normal—the two . together may weigh as much as twenty-eight ounces

(Fagge), often they weigh fifteen or sixteen. It is smooth on the surface,

and the capsule strips easily ;
it is of yellowish or grayish-white color, and

covered with venules radiating from a central point (stellate veins). On
section, the cortex is broader than normal, of the same color as the surface,

with an appearance of coarse striation, while the pyramids are more or less

dark red. Here and there are red spots, due to hemorrhage into the tubes,

and these are in some cases so abundant as to justify the term hemorrhagic

nephritis. Microscopically it is seen that the convoluted tubes are filled

with epithelium in a state of fatty and granular degeneration, desquamated
from the surface, as well as separate fatty granules ; epithelial and granular
casts occupy the straight tubes. This distention of the tubes with opaque
material, and the compression they exert on the vessels, account for the

Avhite or gray color of the cortex. The intertubular tissue is irregularly
infiltrated with leucocytes, and the Malpighian capsules are thickened.

Lastly, within the capsules, the glomerular tufts are compressed by exuda-

tion and the proliferation of the epithelium covering them.

In the later stage, that of the pale granular kidney, or secondary con-

tracted kidney, the organ is about the normal size, or not much smaller.

Its surface is rough or ''granular," the capsule slightly adherent, the color

yellowish-white, or more or less mottled with red in the areas of depression
between the granules. The cortex, on section, is less broad than in the

earlier stage, may become somewhat narrower than normal, and is not so

white as in the "
large

"
kidney. Microscopically, the intertubular tissue is
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partly infiltrated with leucocytes, partly changed into connective tissue
;

and it is by the contraction of this tissue that the granular condition is

brought about, and the organ becomes smaller. Of the tubes some still

contain altered epithelium and debris, others are atrophied from pressure,

from others again small cysts have been formed, similar to those so common
in granular kidney. Many glomeruli, also, are atrophied, or changed into

fibrous nodules ;
and the small arteries are thickened. I.ardaceous changes

of slight extent are sometimes present.

Diagnosis.—The distinction between an acute nephritis and the first

stage
—

large white kidney
—of the chronic nephritis, which succeeds it, must

be purely arbitrary ;
from four to six months may be regarded as the dura-

tion of the acute condition. In any case of less duration, the diagnosis

must depend on the history of sudden or insidious onset, a knowledge of a

cause, such as scarlatina, or its absence. After a longer period, chronic

tubal nephritis may be confounded with chronic granular kidney, with lar-

daceous disease, or with the albuminuria of primary heart disease {cyanotic

indurafiofi).

From chronic granular kidney it is distinguished by its history, the early

appearance of dropsy, the age of the patient, which is mostly younger, the

early scantiness of urine with abundant and often fatty casts
;
and from lar-

daceous disease by the absence of such causes as prolonged suppuration,

phthisis, or well-marked syphilis, and by early scantiness of urine and abun-

dant deposit. The similarity between this and heart disease may be close,

though not so much so as between heart disease and granular kidney. This

subject will be discussed more fully under the last head. Here it may be

sufficient to state that the history, the general character of the dropsy, and

the mostly large quantity of albumin will help to distinguish primary renal

disease from secondary albuminuria.

Treatment.—This is not essentially different from that of acute nephritis.

Rest in bed, flannel clothing to promote warmth and a free action of the

skin, and milk diet, are absolutely essential in the early stages. The bowels

must be kept active, and diaphoresis excited. The treatment for urgent

symptoms is the same as for acute nephritis, except that venesection may
have to be used with more caution in view of the marked anaemia. This

last symptom in prolonged cases should be met by the use of iron prepara-

tions, such as the iodide, tartrate, or ammonio-citrate. In the more chronic

forms, with albuminuria but little dropsy, benefit may be derived from resi-

dence in warmer climates, Bournemouth or Tenby in the British Isles, the

south of France, Italy, or Egypt.
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CHRONIC INTERSTITIAL NEPHRITIS.

(^Cirrhosis of the Kidney, Red Granular Kidney, Primary Contracted Kidney,

Gouty Kidney, Indurative Nephritis, Renal Sclerosis.)

iEtiology.—Chronic interstitial nephritis is a disease of middle and

advanced life; it occurs with extreme rarity under twenty years of age, and

most frequently between forty and sixty. It affects males more than females.

From its very slow development, it might be expected that the causes would

be such as were in continuous action. The most important are gout, whether

latent or developed, and chronic lead poisoning. Alcohol, also, has con-

siderable influence
; sometimes, perhaps, by inducing the gouty habit.

Some cases may be due to heredity, to chronic dyspepsia, or to climatic

influences. Dr. Dickinson points out that renal diseases are more common
in temperate climates, with their greater atmospheric variations, though these

seem more likely to produce acute nephritis. There remains a good number
of cases in which the cause cannot be clearly made out. Obstruction to the

passage of urine in the ureter, bladder, or urethra, is followed by a chronic

interstitial inflammation of the kidney (^consecutive nephritis).

Anatomy.—The kidneys are reduced in size, sometimes to a remarkable

extent, and often one more so thai> the other
;
the two organs together may

only weigh three or four ounces, and Dr. Fagge gives, as an extreme

instance, a pair recorded by Dr. Wilks as weighing thirty grains under one

ounce and a half. The shape of the kidney is not materially altered, except
from some irregularity in the rate of contraction in different parts. The

capsule is adherent, and stripped off carries with it small portions of renal

tissue
;

the whole surface of the kidney is then seen to be covered with

minute elevations (granulations) of Jg- to ^ inch in size, with intervening

depressions, and here and there may be cysts varying from }i to yi inch in

diameter, and containing a clear fluid or colloid material. The color is

mostly brownish-red, or dark red or pink, varying somewhat with the vascu-

larity and the amount of interstitial tissue. The whole organ is tough ;
on

section the cortex is found to be very narrow, sometimes reduced to }^ or

)4 inch
;
the pyramids are also smaller than normal, and generally some-

what darker in color than the cortex. Cysts may be present in the sub-

stance of the organ, and the divided vessels often stand out prominently on

account of their abnormal thickness.

On microscopical examination it is seen that the anatomy of the organ is

much altered; here and there are patches infiltrated with leucocytes ;
these are

most abundant in recent cases; in very old cases they have given place to

the fibrous tissue by the contraction of which the kidney has been so

reduced in size. The Malpighian capsules are thickened ; many of the tufts

are atrophied, and converted into fibrous nodules
;
and from the atrophy of

intervening tissue the glomeruli are often crowded together irregularly.
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In earlier stages there is some degeneration of the epithelium of the tubules,

similar to that of the acuter forms, but slower in its course
;
and shed epi-

thelium, leucocytes, and hyaline casts are seen in different tubes. Later the

tubes become atrophied, partly by pressure of the new connective tissue,

partly in consequence of the atrophy of the glomeruli, whose absence must

deprive the tubes of their function, both by the non-secretion of water, and

by the obstruction to the intertubular circulation which the atrophy of a

glomerulus carries with it. The cysts arise from local obstructions to the

tubes.

In the above description it is assumed that the lesion is chiefly and pri-

marily inflammatory, though of very slow development ;
but it is right to

mention that such a view is not held by all. Striimpell regards the lesion

as essentially degenerative, beginning in the epithelium of the tubules and

the glomeruli, and followed by secondary infiltration and contraction. Dr.

Greenfield believes that the first change takes place in the glomeruli, and

that their atrophy necessitates the other changes. Ziegler and the German
writers speak of an arterio-scleroiic kidney as different from the kidney of

chronic interstitial nephritis. The first change takes place in the arteries,

Avhich become thickened, obstruct the blood supply, and hence lead to atro-

phy. There is, according to them, no induration. It occurs in old people,

and in chronic lead poisoning. This form is clearly included by English
writers under cirrhosis and granular kidney.

Symptoms.—The onset of chronic interstitial nephritis is generally quite

slow, and marked by few distinctive features. Often, indeed, the kidneys are

found granular in patients who die of other diseases, or one is struck down

by cerebral hemorrhage, without any symptom having attracted attention to

the condition of these organs. Among early symptoms, which, occurring
in a middle-aged person, should make one think of granular kidney, if not

accounted for in other ways, are recurring or persistent headache, nausea and

vomiting, shortness of breath, anaemia, loss of appetite, and general weak-

ness. Often quite early it may be elicited that the patient is passing a large

quantity of water, especially that he has to get up frequently at night to

empty his bladder, and that the urine is pale and abundant. Occasionally no

symptom may be sufficiently prominent until the sight is affected by renal

retinitis, and the patient's eyes are examined with the ophthalmoscope.
The urine is quite normal at first

; but in course of time it becomes abun-

dant, pale in color, almost watery, and of low specific gravity, 1005 to 1012.

The solids, including the urea, are below the normal. The quantity of albu-

min is small, often a mere trace, generally not more than .5 per cent. It

may be for days entirely absent, or it is more abundant at one time in the

day than another. The urine is quite clear, or throws down a very scanty

deposit, in which a few hyaline or granular casts may be found. There is not

at first any dropsy. Even after albuminuria has been recognized some time.
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there may be no more than a slight oedema pf the ankles, or a little puffiness of

the eyelids, or a watery conjunctiva. If the dropsy becomes considerable, it

either has the characters of the cardiac form, and is the result of the secon-

dary implication of the heart, or it is a renal dropsy, and is due to the super-

vention of acute nephritis upon the chronic disease. The heart and pulse

reveal the changes in the circulation that have been described. The impulse

of the heart is displaced outward, the aortic second sound is accentuated,

and the first sound perhaps reduplicated. The pulse is hard and cord-like
;

the arteries may be rigid and atheromatous.

In such a condition the patient may continue for several months or years,

with varying health, but without any serious symptoms. But finally life is

endangered by the several complications which have been indicated in the

summary at the beginning of this chapter. Cerebral hemorrhage carries off a

certain proportion of cases. It may occur in the cerebrum, in the pons, or in

the meninges, and results in apopletic coma or paralysis of varying degrees,

according to its extent and situation. Pleurisy, pericarditis, a.x\d. pneuDionia
not unfrequently occur, and more X2ix€iy peritonitis. Uncontrollable vomiting
is often the cause of death, and sometimes constant diarrhoea. The symptoms
called chronic uraemia are more frequent than coma or convulsions.

The most important feature of chronic Bright's disease, from the clinical

point of view, is its effect upon the heart. This organ at first hypertrophies,
to overcome the resistance in the arterioles, but subsequently dilatation is

superadded. As this becomes more pronounced a systolic murmur is pro-

duced at the apex, either from eddies set up in the dilated ventricle, or from

actual regurgitation through a widened mitral orifice, for which the valve

has become insufficient. Finally the heart becomes irregular in its action,

the other cavities are involved in turn, and a condition of inefficiency is

produced identical with that of mitral valvular disease. Pulmonary and

hepatic engorgement, ascites, and dropsy of the lower extremities follow

upon this and the urine is altered in the same manner as it is by a primary
valvular disease—that is to say, it becomes scanty, high colored and deposits

lithates, thus entirely losing the characteristics of the urine of granular kidney.
The pulse may for some time retain its hardness, but finally even that in some
cases may be indistinguishable from the pulse of mitral disease. Finally,
death may take place from cardiac failure.

Diagnosis.—Chronic interstitial nephritis must not too hastily be assumed
from the detection of a small quantity of albumin in the urine of a middle-

aged person. The early symptoms must be carefully inquired into, the heart

and pulse investigated, and the urine examined on several occasions. In

their typical conditions there can be no difficulty in distinguishing chronic

tubal nephritis from cirrhosis of the kidney. In the former there are general

dropsy, scanty urine, much albumin, and casts of all kinds : in the latter we
see little or no dropsy, much urine, a small quantity of albuijiin, few or no
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casts, and there may be a very long history. But in the later stages of tubal

nephritis, it may more closely resemble cirrhosis, and cirrhosis may be com-

plicated by an acute tubal attack. The history will be of much importance
in each case. It is often very difficult, or even impossible, to determine

whether a case is ont oi primary heart disease \\A\.\l albuminuria from con-

gested kidneys, or one of cirrhosis of the kidney with secondary dilatation

and hypertrophy of the heart. One must look for data in the history, the

condition of the urine, the pulse, and the nature of any cardiac murmurs.

It has already been said that the urine of chronic renal disease eventually

may assume all the characters of heart disease ; nor can the pulse be abso-

lutely relied upon. A localized systolic murmur at the apex may occur in

both cases
;

diastolic or presystolic mitral, and much more, aortic murmurs,

would be in favor of primary heart disease. A mitral regurgitant murmur

heard behind would be of doubtful significance. Previous attacks of rheuma-

tism or of cardiac trouble from which the patient had temporarily recovered

would be somewhat in favor of valvular lesions.

Prognosis.—This is unfavorable, but much improvement may take place,

and life may be prolonged in some cases to an advanced age.

Treatment.—After the removal of any condition which can be safely

regarded as the cause of the nephritis
—

e.g., alcohol, lead, constant exposure

to cold, etc.—the objects should be (i) to diminish the call upon the excre-

tory power of the kidney ; (2) to reduce arterial tension, and the consequent
strain upon the heart and vessels

; (3) to remove anaemia ; and (4) to treat

special complications as they arise.

More or less perfect rest, milk diet, the use of diaphoretics, and occasional

purgatives will fulfill the first indication. Not that absolute rest is practicable

throughout the whole course, which may be many years, but it may be

enforced when symptoms are serious, and at all times over-exertion and strain

should be avoided. Similarly, at times of comparative health, or improve-

ment, the diet may largely consist of milk and farinaceous food. Meat

should be reduced to a minimum, and alcohol should be entirely stopped,

or amount at most to a glass of claret or dry sherry daily. The patient

should be warmly clothed, and residence in a genial climate is of great benefit.

The second indication is also fulfilled in the same way, but it may also be

assisted by the use of nitro-glycerine, given in doses of yig- grain daily, or

twice daily, and gradually increased if necessary. This drug reduces tension

by dilating the arterioles, and often relieves the troublesome symptoms of

headache and dyspnoea, which may occur in cirrhosis. Purgatives and dia-

phoretics both reduce tension, and assist in eliminating materials that are

normally excreted by the kidneys.

Various preparations of iron should be given for the anaemia.

Among the complications which require treatment are uraemia, headache,

vomiting, and cardiac dilatation and failure. The treatment of uraemia has
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been already given. For headache Dr. Ralfe recommends 20 drops of dilute

nitric acid in water; pilocarpine injections may also be employed. For

vomiting, effervescing mixtures, dilute hydrocyanic acid, a few drops of

tincture of iodine in water every hour, or a cold compress or blister to the

epigastrium may be tried. For the cardiac symptoms, which result from

dilatation and feeble contraction of the ventricle, digitalis should be given,

the bowels should be kept open, and generally the case should be treated

like one of heart disease.

CONSECUTIVE NEPHRITIS.

It is well to deal here with a group of cases of nephritis already alluded

to once or twice under the above title. They result, firstly, from various

diseases of the ureter, bladder and urethra, by which the passage of urine

is interfered with
;
for instance, calculus, the pressure of tumors on the ureters,

tubercular growth in the ureter, hypertrophy and thickening of the bladder

obstructing the orifices of the ureters, cystitis, and prostatic enlargement ;

secondly, from septic conditions of the same parts following upon stricture,

cystitis, etc.
,

The following three forms may be recognized : they may, however, be

associated together in the same kidney :
—

Chronic Interstitial Nephritis.

This is due to the increased pressure of urine behind an obstruction. If

the obstruction is of long duration, the ureter and pelvis of the kidney
become enormously dilated, and a hydronephrosis is produced, with more or

less atrophy of the kidney substance
;
but in the earlier stages the kidney

becomes indurated from chronic interstitial change. This stage is not un-

frequently seen in women after death from malignant disease of the uterus

and vagina, which obstructs the ureter, but causes fatal symptoms too soon

to allow the formation of a complete hydronephrosis. The kidneys are pale

pink, or pale yellow, of about normal size, and very hard
;
on section, there

is some dilatation of the pelvis and the calices, a little wasting of the pyra-

mids, while the cortex is relatively broad. Under the microscope there is

found infiltration of the organ with leucocytes, chiefly around the Malpighian

capsules, a"nd in the intertubular tissue
;
there is also some glomerular change,

with a slight alteration of the tubal epithelium. In certain cases the process

may go on to contraction of the new tissue, and the production of cicatrices.

The Symptoms are not prominent, and the condition of the urine is

liable to be masked by the primary lesions of the ureter and bladder. Albu-

minuria may or may not be present ;
the urine is generally abundant, and of

low specific gravity. The disease affects one or both kidneys, according to

the position of the obstructing lesion.
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Acute or Subacute Diffuse Nephritis.

This is mainly (according to Mr. Marcus Beck) an acute interstitial and

glomerular nephritis, associated in some cases with inflammation of the pelvis

of the kidney, or pyelitis. Both kidneys are affected. They are swollen,

pale yellow, or yellow mottled with red, with prominent stellate veins. On

section, the cortex is pale, or mottled, the pyramids often dark. Under the

microscope, the intertubular tissue and the space between the Malpighian

capsule and the tuft of vessels are seen to be crowded with round cells, but

the tubules show comparatively little change, only some granular epithelium,

with round cells which may have extravasated from the interstitial spaces.

This form of nephritis is sometimes set up by operations about the urinary

organs, or by washing out the bladder
;

in which cases the preceding condi-

tion of high pressure or of sepsis will obviously act as a predisposing cause.

The Symptoms begin suddenly with chill and rigor ; and often there is

moderate fever of intermittent type, the temperature being normal in the

morning, and from 99° to 101° in the evening. The urine is natural in

amount, or abundant if there has been increased urinary pressure for some

time previously. There is a small quantity of albumin, and there may be

hyaline casts
;
but often these data are masked by the condition of the lower

urinary passages, e. g., the presence of cystitis. The general symptoms are

weakness, languor, drowsiness, thirst, loss of appetite, nausea, and occasional

vomiting. Improvement may take place slowly, or death from more acute

nephritis, from suppurative nephritis, from exhaustion, or some intercurrent

disease.

Suppurative Nephritis.

When suppuration of the substance of the kidney is secondary to lesions

of the lower urinary passages, it is frequently associated with pyelitis, and

hence is often termed pyelo-nephritis. All those causes which produce

obstruction to the passage of urine, distention of the urinary passages, and

cystitis, may ultimately result in suppurative nephritis : for instance, stricture

of the urethra, prostatic enlargement, and calculus
;
various diseases of the

pelvic organs, uterus, ovaries, and appendages in the female, which involve

the bladder or ureters
; and paralysis of the bladder from spinal injury, spinal

disease, or myelitis.

Anatomy.—The kidney is usually enlarged and softened. The surface

is mottled pale yellow and red, and presents several small points of suppu-

ration, some of which may be torn open when the capsule is stripped off.

On section, the cortex shows the same mottled color, the pyramids are

usually red and congested, and the kidney has the appearances of one in a

state of acute interstitial nephritis. The characteristic feature is the presence

of numerous yellow streaks of pus, stretching in a radial direction from the

Surface inward through the cortex, and even into the pyramids. They are
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sometimes wedge-shaped, or conical, with the base at the surface, at others

simply linear. Under the microscope the kidney is seen to be acutely

inflamed
;
there are numerous leucocytes in the intertubular tissue, some

glomerular inflammation, and swelling and nuclear proliferation of the epi-

thelium of the tubes.

According to some writers, the abscesses begin in the intertubular tissue.

Leucocytes are deposited around the tubules, the wall of the tubule is

softened and disappears, the epithelium cells are displaced and mixed up
with round cells, like those outside, and finally all trace of tube or epithelium

is lost, and nothing remains but the round pus cells of the abscess. Micro-

cocci have often been found in these abscesses, and must be regarded as the

real cause of the suppuration. It is believed that the micrococci may reach

the kidney in two ways, either by the ureter, pelvis of the kidney, and renal

tubules, in which case the abscesses will actually commence in the tubule

itself; or by means of the lymphatics, when the abscesses start in the inter-

tubular tissue. Dr. Lindsay Steven has shown a communication between

the lymphatics of the ureter and the cortex of the kidney, and he believes

the two processes may go on side by side.

Symptoms.—It will be understood that the patient who suffers from this

form of suppurative nephritis is generally already the subject of stricture of

the urethra, enlarged prostate, cancer of the uterus, or of cystitis from reten-

tion of urine in spinal disease. The first symptoms are often chills or rigors,

with a rise of temperature to 104°, 105°, or 106°, and there may be a regular

intermittent or remittent fever. Then follow the characteristics of a typhoid

or septiccemic condition—loss of appetite, dry, brown, fissured tongue, nausea

and vomiting, sometimes diarrhoea, sweating, and rapid emaciation. The

patient is somnolent, in a more or less dreamy state, but without actual coma

or delirium, till quite the last. The pupils vary, and have no special signifi-

cance. The pulse is quick and feeble. Lumbar pain is sometimes present,

and there is generally some tenderness on deep pressure in the loins. The

state of the urine is determined by the preceding disease : it may thus contain

pus, mucus, blood, or albumin
;
and it may be difficult to recognize any

additional albumin, or even the hyaline casts, or the epithelial cells which

result from an acute nephritis. In some cases, on the other hand, renal and

pelvic epithelium and hyaline casts are found in sufficient quantity. The

urine is often abundant, and the urea not much diminished ;
a considerable

decrease may be due to preceding chronic nephritis. Mr. Morris notes that

in cases with intermitting fever, the quantity of urine is often greater during

the febrile periods than between them.

The duration of the illness is not more than four weeks, and may be so

short as three or four days.

Diagnosis.—The occurrence of pyelo-nephritis in cases of disease of the

bladder and ureters is generally signalized by the fever and the typhoid
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condition. It is likely to be confounded with pyaemia, other forms of septi-

caemia, enteric fever, peritonitis, and ague.

In J>}'ce;?iia one looks for secondary abscesses, which are absent in pyelo-

nephritis. The temperature of pyaemia shows a more extensive range, and

the rigors are followed by profuse sweating. Milder forms of septiccemia are

almost indistinguishable from pyelo-nephritis : in the acute forms there are

more restlessness and anxiety. Purpura and internal ecchymoses do not

occur in pyelo-nephritis. In enteric fever the typhoid state is more slowly

developed. Rose spots, typical motions, and the regular curve of tempera-
ture are in its favor

;
while rigors and an irregular fever would speak strongly

for suppurating kidney. Peritonitis, which may arise from lesions of the

bladder, is recognized by the absence of rigor, the greater pain, and more

severe vomiting. In ague, the intervals between the rigors are apyretic and

almost healthy.

Treatment.—That suppurative nephritis may supervene, should always
be borne in mind in the treatment of diseases of the urinary organs ;

and it

should, as far as possible, be prevented by dealing with its cause. Where

cystitis is the irjain difficulty, as in spinal cases, the bladder should be regu-

larly emptied by the catheter, and irrigated with some antiseptic solution,

such as salicylate of sodium (5 gr. to i oz.), quinine (i or 2 gr. to i oz.),

borax (5 gr. to i oz.). When suppurative nephritis has declared itself,

treatment is of little avail. The patient should be supported by nutritious

but easily digestible food. The action of the skin should be promoted by

vapor or hot-air baths. If there is much lumbar pain, hot sand may be

placed on the loins, or dry cupping may be employed. The bowels should

be kept active. Internally, quinine, with small doses of opium or liq. mor-

phinae, seems the best remedy to give.

METASTATIC AND TRATLMATIC SUPPURATIVE
NEPHRITIS.

I. Metastatic Abscesses.—These are the result of septic organisms

conveyed to the kidney by means of the blood-vessels, and occur \n pycemia
and in malignant endocarditis. Pyaemic abscesses are generally scattered

through the cortex of the kidney, are of small size, more or less elongated,
and sometimes wedge-shaped, and are surrounded with a red zone of vas-

cularity. Their occurrence does not obviously add to the symptoms of

pyaemia. Even albuminuria may occur independently of them, and cannot

therefore be held to indicate their presence.

In malignant endocarditis, the abscesses may arise from the breaking down
of embolic infarcts of various sizes. These are wedge-shaped, but generally
have a different shape from the abscesses of pyelo-nephritis, the base being

relatively broader. Sometimes, both in pyaemia and endocarditis, there may
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be one or two large abscesses, instead of several small ones. Embolic infarc-

tion may be indicated by pain and by blood and albumin in the urine, but

albumin occurring alone in the course of endocarditis does not of necessity

indicate suppuration.

I. Traumatic Abscess.—Large renal abscesses may be caused by injury,

such as wounds, contusions, and laceration
;
also by the irritation of a calculus,

or rarely by the presence of foreign bodies, such as bullets, which have found

entrance into the kidney. The symptoms seem to be often obscure
;
at other

times they are those of abscess elsewhere,—some pain, fever, and rigors.

Hcematuria commonly occurs in the traumatic cases : a tumor is rarely

observed.

PERINEPHRITIS AND PERINEPHRIC ABSCESS.

Perinephritis is the term used for inflammation of the cellular and adipose
tissues around the kidney.

.Etiology.
—It arises—

(i) From injury
—such as blows, kicks, or strains.

(2) From the extension of inflammation from the kidney, the pelvis of

the kidney, or the ureter. This may be the result of suppurative pyelitis,

pyonephrosis, tubercle of the kidney, or calculus, which either sets up
pyelitis, or itself ulcerates through the kidney or pelvis.

(3) Inflammation, especially suppuration, in more distant parts, sometimes

spreads to the perinephric tissue
;

for instance, pelvic cellulitis, perityphlitis,

abscess of the liver or spleen, caries of the spine and psoas abscess, or inflam-

mation of the gall bladder.

Pathology.—The perinephral tissue in different cases undergoes all the

changes that may take place in other inflamed tissues. In early stages it is

vascular, cedematous, and infiltrated
;
then points of suppuration occur, and

finally one large abscess is formed. The pus is free from odor, or very
offensive

; or it has a fecal odor, from contiguity with the bowel. Some-
times shreds of gangrenous tissue are present. The kidney may be infiltrated

or softened in the middle of the abscess. Occasionally, the perinephral
tissue is indurated by a more chronic process.

Symptoms.—These are to a certain extent those which accompany other

inflammatory processes. The onset may be insidious, when there is nothing
but some dull aching pain ; in other cases it will be marked by rigor, with

deviation of temperature, which continues uniformly high, or is inter-

mittent in character. The pain is deep-seated, in the loin or side of the

abdomen, and radiates to the hypogastrium, groin, or genitals. The pain
in the loin is increased by pressure, and on examination a certain amount of

fullness or resistance may be felt in that region. This examination should

always be conducted by placing one hand at the back, below the twelfth rib.
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the Other in front, when very slight differences from the normal may be

detected ; sometimes, when the patient is lying upon his back, the hand may
be placed below the last rib and pressed forward, when the condition of the

loin will be gauged.

As the case progresses, a more or less extensive tumor occupies the space

between the last rib and the crest of the ilium, uniformly dull, bulging the

flank, causing oedema of the loin, and perhaps fluctuating. The leg of the

same side is often flexed at the hip joint, and attempted extension causes

pain ;
attention has also been called (by Gibney) to the peculiar way in

which patients stand who have perinephritis, and this even when the inflam-

mation has not reached the stage of abscess. The body is bent over to the

affected side, the hip is a little flexed, and the hand rests on the same thigh.

A certain resemblance to hip-joint disease is thus often assumed.

The urine is not necessarily affected
;

if the inflammation has resulted

from ulceration of the kidney, pelvis, or ureter, pus from the perinephric

abscess may pass into the urine (^pyuria). In other cases albuminuria may
occur from pressure of the abscess on the renal vein.

When pus forms, it is generally situated at first between the kidney and

the lumbar muscles, and may make its way in various directions, unless

evacuated by surgical means. If externally, it usually presents between the

edges of the latissimus dorsi and the external oblique ;
or it may pass down-

ward and point under Poupart's ligament. In other cases it opens into the

colon, ileum, or stomach ;
into the ureter, bladder, or vagina ;

or into the

peritoneum, causing peritonitis. Or it perforates the diaphragm and sets up

pneumonia, pleurisy, and empyema. Indeed, without perforation, it may
cause pleuritic effusions, or merely compress the base of the lung by raising

the diaphragm.

Diagnosis.
—The conditions that are most likely to be mistaken for peri-

nephritis or perinephric abscess are lumbago, spinal caries, cancer and

tumors of the kidney, hydronephrosis and pyonephrosis, perityphlitis, fecal

accumulations, splenic and hepatic tumors. The careful localization of the

lesion will distinguish it from spinal caries, hepatic and splenic tumors, and

perityphlitis' Fecal accumulations, cancer of the kidney, hydronephrosis,

are not accompanied by fever
;

nor is lumbago, and this is often a bi-

lateral trouble. The lateral inclination of the body in standing is a useful

guide, but hardly serves in distinguishing it from hip-joint disease and psoas

abscess.

Treatment.—This is mainly surgical. Local applications and opiates

will relieve pain. If pus has formed it should be let out as soon as possible.
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PYELITIS.

Etiology.—Inflammation of the pelvis of the kidney, or pyelitis, arises

from several causes, of which the following have been recognized : (i) The

action of turpentine and cantharides when given internally. (2) Febrile

disorders, such as enteric and typhus fever, the exanthemata, pyaemia, as

well as scurvy, diphtheria, and cholera. (3) It occurs, to a slight extent,

in Bright's disease and diabetes
;

in the latter, probably as a result of the

irritation of the saccharine urine. (4) Many cases are due to a definite local

cause, such as the irritation of foreign bodies in the pelvis and infundibula

of the kidney, especially calculi and gravel, but also hydatids, blood clots,

cancer, and tubercle. (5) Obstruction to the passage of urine may also lead

to it by decomposition of the retained urine. (6) Inflammation may spread

along the ureter to the pelvis, in cases of cystitis and other forms of inflam-

mation in the urinary passages. It is somewhat doubtful how far cold may

directly produce pyelitis. The causes under the fourth, fifth, and sixth

heads are much the most frequent, an^ it will be seen that these include the

usual causes of suppurating kidney, already described. Indeed, as already

stated, pyelitis is constantly associated with that condition (pyelo-nephritis)

or with cystitis (pyelo-cystitis).

Morbid Anatomy.—An acute or chronic form maybe distinguished.

In acuie pyelitis, the mucous membrane is swollen, its vessels injected, and

the surface covered with muco-pus ;
there are often small spots of hemor-

rhage, and sometimes the inflammation takes on a diphtheritic form, patches

of membrane adhering to the surface here and there. In calculous pyelitis,

there may be ulceration of the surface from the presence of the stone : and

such ulceration may, as already indicated, lead to perforation and perineph-

ritis. Chronic pyelitis, in which the membrane has a white or ash-gray color,

is often the result of long-continued obstruction
;
and accordingly there is

at the same time dilatation of the pelvis, infundibula, and calices, with

flattening of the pyramids, and more or less atrophy of the renal structure.

As a result of the pyelitis, pus and urine may accumulate to such an extent

as to form a perceptible tumor (pyonephrosis) ;
and the fluid so retained

may from time to time, through a change in the obstructing conditions

{e.g., shifting of a calculus), be discharged into the bladder, so that the

renal tumor subsides, and the urine suddenly contains a quantity of pus.

Sometimes a pyonephrosis will open like perinephric abscess, in various

directions, such as into the loin, the iliac fossa, the bowel, the peritoneum,
or the chest. In the renal pelvis there may be, besides pus and urine, blood,

calculi, or other foreign bodies which have set up the mischief; and the

urinary salts may be deposited, namely, urates in acid urine, and phosphates,

if the urine is alkaline or ammoniacal, as it often is. The kidney is the

subject of consecutive nephritis, either suppurative or interstitial, with more

45
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or less dilatation and atrophy. In some old cases the organ is so atrophied
as to consist of little else than its capsule, and septa forming cavities which

contain putty-like masses, the result of the inspissation of pus and the deposit

of amorphous phosphates.

Symptoms.—In most cases, the symptoms of pyelitis are combined with

those of the lesions which have caused it. There is frequently some dull,

aching pain in the loins, increased on pressure. The results of the inflam-

mation generally show themselves in the urine. In early stages, these are

some mucus, a few pus cells, epithelial cells from the pelvis and infundibula,

and perhaps blood. The cells of the pelvic and infundibular epithelium are

mostly conical, pyriform, tailed, or fusiform in shape. The urine is acid,

and contains a mere trace of albumin.

In later stages, the urine contains pus in notable quantities.

Pyuria.
—When such urine is passed it is turbid, and as it settles the pus

forms a very pale yellow creamy deposit at the bottom of the glass, and

mixes with the urine only just at the line of junction. The nature of this

deposit can be determined by chemical tests, and by the microscope.
The usual chemical test is this : The supernatant liquid is poured off, and

some liquor potassee or liquor ammonite is added to the deposit ;
it quickly

loses its color, becomes translucent, and changes into a viscid, ropy liquid,

which falls from vessel to vessel in a more or less coherent mass.

If the urine should decompose and become alkaline within the body, the

pus will undergo the same ropy change, and the urine will be mixed with

this viscid, glairy fluid, instead of with creamy pus. This happens sometimes

in pyelitis and pyonephrosis, if the urine retained in the dilated pelvis at

length undergoes decomposition; and it happens frequently from the same

cause in cystitis.

Under the microscope the creamy deposit shows numerous pus corpuscles
—

that is, more or less granular leucocytes, which, on the addition of dilute

acetic acid, become clear, or display two, three, or four nuclei. In this

stage, the epithelial cells of the pelvis are probably no longer produced.
The urine contains a very small quantity of albumin, derived from the

liquor puris. It is often important to know whether the albumin present in

such urine is solely due to pus, or is in part derived from diseased renal

tissue. No satisfactory data have as yet been given for exactly determining
this point; it is only certain that a large quantity of albumin must be due

to something besides the pus.

It has been already stated that the purulent urine may be retained by an

obstruction of the ureter : during such retention, the urine in the bladder

will be quite normal
;
and it will again become purulent when the obstruc-

tion is partially or wholly removed. In such cases a tumor forms in the

flank, consisting of the pelvis and kidney distended with urine and pus, so

long as obstruction exists. It is more or less rounded, or oval, in some
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cases lobulated
;

lies between the costal margin and the crest of the ilium
;

is dull behind, and generally has the colon in front or to its inner side.

There may be a line of resonance between its dullness and that of the liver

and spleen, but the areas of dullness are often continuous. The tumor is

usually painful and tender. It disappears for a time, if the obstruction

gives way.

There is generally some febrile reaction in pyonephrosis, and rigors some-

times occur. Micturition is frequent in most of the severe forms of pyelitis.

Diagnosis.—Pyelitis in its early stage must be distinguished by the local

signs, and the presence of the characteristic epithelium in the urine. When
pus is contained in acid urine, it is more likely to come from the pelvis of

the kidney than from an inflamed bladder. Pyonephrosis may be confounded

with the numerous swellings which occur in the right flank, and which have

been alluded to under Perinephric Abscess. Abscess and hydronephrosis
are those which are most likely to give difficulty. In the former there is

more pain than in pyonephrosis, more severe fever, fluctuation is more super-

ficial, and the preceding hardness is less defined. The skin may be oedema-

tous, and the urine is often free from pus.

The Prognosis depends very much upon the primary cause. Pyelitis

following fevers or a mild cystitis, is likely to recover. Pyonephrosis is a

serious lesion
;

it may be fatal by perforation into the chest or abdomen ; by
exhaustion from continued discharge, or by the induction of lardaceous

diseese. Rarely the pus inspissates, and a cure results with the loss of one

kidney.

Treatment.—The primary condition must be studied, and removed as

far as possible. If it is a calculus, an attempt should be made to cure this

by the solvent method, or, under certain circumstances, nephro-lithotomy

may be advisable. Where the pyelitis is more or less distinct from its cause,

and open to separate treatment, this consists, in acute cases, of rest
; dry

cupping of the loins if there is haematuria or much pain ;
the free drinking of

warm bland liquids, by which the urine may be diluted
;
and the adminis-

tration of salines (potassium citrate or acetate), with small doses of opium if

there is much pain. When the case is more chronic and there is a free dis-

charge of pus, astringents are commonly employed—namely, the mineral

acids, alum, perchloride of iron, tannin, and acetate of lead, and, in very
chronic cases, the balsams and allied drugs, oil of turpentine, oil of sandal-

wood, copaiba, benzoic acid, and cantharides. A general tonic regimen

may at the same time be desirable, a nutritious diet, fresh air or the seaside,

quinine and cod-liver oil.

If the distended pelvis forms a tumor (pyonephrosis), as a rule the opera-
tion of nephrotomy should be performed, and the cyst opened, especially if

there be constant pain, severe fever, and interference with the action of the

stomach and intestine; or if the tumor is increasing in size, inflaming the
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surrounding tissues, or threatening to rupture. Under opposite conditions,

and if the cyst empties itself into the bladder from time to time, palliative

measures may be tried, and Mr. Morris recommends rest in bed or on a

couch, frequent hot baths, anodyne and emollient applications, gentle com-

pression by belladonna plasters, and the avoidance of constipation and fecal

accuunulation.

The details of nephrotomy and the necessity for nephrectomy are ques-

tions for discussion in surgical works.

HYDRONEPHROSIS.

By this term is meant the distention of the pelvis of the kidney by
retained secretion

;
and the retention is, as a rule, the result of an obstruc-

tion in one or other part of the urinary passage, whether the ureter, the

bladder, or the urethra.

Causes.—Hydronephrosis may be congenital
—that is, in actual exist-

ence at the time of birth, when it may be so large as to constitute a serious

obstacle to delivery; or it may develop after birth, although it is due to con-

genital causes ;
or it may be entirely the result of disease occurring in later

life. Among the congenital causes are various abnormalities of the ureter,

such as twists upon its axis, folds, reduplications, and valvular arrangements

of the mucous membrane, contractions, or conversion into a fibrous cord.

Sometimes the ureter joins the kidney at an acute angle, or the opening'into

the bladder is thick and rigid, or a branch of the renal artery lies across its

course. Another cause is an imperforate urethra. Congenital hydrone-

phrosis is often associated with other congenital defects and malformations,

such as club-foot, hare-lip, or malformations of the external genitals ;
and

those affected with it are frequently still-born, or live only a short time.

The causes in later life are all those kinds of obstruction which have

already been referred to : namely, in the ureter, impacted calculus, cicatri-

cial stricture, cancer of the abdominal and pelvic organs, ovarian tumors,

and peritoneal bands
;

in the bladder, villous growths, and cystitis with

hypertrophy of the walls
;
and in the urethra, stricture and enlarged pros-

tate.

Hydronephrosis occurs at all ages, and is more frequent in females than

in males.

Anatomy.—Any long-continued obstruction leads to distention of the

parts behind it. If it is in the upper part of the ureter, the pelvis dilates,

subsequently the pyramids of the kidney become flattened, and the kidney

undergoes those changes of chronic interstitial (consecutive) nephritis

which have been already described (p. 699). If the obstruction is lower

down—for instance, at the vesical orifice of the ureter—the ureter itself is

involved in the distention. Such moderate degrees of hydronephrosis with
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consecutive induration of the kidney, are common as the result of cancer

of the uterus, vagina, and bladder in females. They, however, rarely lead to

tumors that can be detected clinically, in many cases, no doubt, because

death is brought about by the obstructive lesion too early for the extreme

development of the hydronephrosis. But where the cause is congenital, oi

is less directly fatal in itself, such as calculus and strictures of the ureter,

time is allowed for the full development of the pressure effects of the retained

urine upon the renal structures. The pelvis becomes distended, and the

kidney more and more flattened out
;
and finally a large cyst is formed,

capable of containing forty or fifty ounces, or even several pints of liquid,

and consisting of a thin membranous sac, which may present here and there

portions of the kidney substance, but in some cases is quite destitute of any
trace of it. Inside the sac there are sometimes septa dividing it into

separate cavities. If the obstruction is low down in the ureter this tube is

enormously distended, to the size, perhaps, of the small intestine or colon,

or it may be entirely merged in the distended pelvis and kidney.

The fluid of a hydronephrosis variee with the amount of kidney substance

still remaining ; generally it is equivalent to a very dilute urine
;

it is pale

yellow in color, contains a small proportion of urea, uric acid and salts,

occasionally a trace of albumin, or a little pus. Urea and uric acid are

absent in some cases, and the fluid consists mainly of water with a trace of

sodium chloride. Pus in any quantity is not present unless there has been

previous inflammation of the pelvis, and the condition is then practically a

pyonephrosis.

Hydronephrosis may affect one or both kidneys, according to the situation

of the lesion or lesions causing it. In congenital cases it is frequently

double ; for instance, imperforate urethra must involve both kidneys equally ;

and the milder forms caused by cancer of the pelvic organs in women are

often double. On the other hand, a calculus can only produce a single

hydronephrosis, though it is possible that this cause might be in operation

on both sides at the same time.

Symptoms.—A moderate degree of distention on one side, when the

other kidney is healthy, may cause no symptoms Avhatever. If it is con-

siderable, then a swelling is formed which becomes the prominent feature ot

the case, and has the usual characteristics of a renal tumor. It occupies one

or other flank, extending from the costal margin to the crest of the ilium,

and reaching, according to its size, toward the middle line, or even beyond
it. A cyst holding forty or fifty ounces may cause scarcely any prominence
of the abdomen, but its presence will be detected by resistance to deep pres-

sure, and by the difficulty of bringing together the two hands, placed one in

front, the other under the last rib. With larger cysts an unsymmetrical

enlargement of the abdomen is produced, and the loin and flank are bulged ;

or in extreme cases there is uniform distention similar to that of ascites or
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ovarian tumor. Sometimes the cyst is limited to the upper part of the

abdomen, and may resemble enlargement of the liver by hydatid. The

tumor is smooth or lobulated, in some cases tense, in others quite flaccid ;

and fluctuation can be sometimes obtained. It is dull on percussion, the dull-

ness reaching back to the loin, and forward perhaps nearly to the umbilicus
;

the colon lies in front of it and may cause a resonant note.

An important feature of the tumor of hydronephrosis is its liability to sud-

denly diminish in size, or even disappear, from the escape of its contents into

the bladder. Immediately afterward the patient has an abundant discharge

of urine, and the cyst again slowly fills. Slighter variations in size or tense-

ness may occur, without any corresponding change in the urine being noticed.

Local symptoms may be caused by the tenseness of the cyst, or its pressure

on surrounding parts, such as pain, vomiting, dyspnoea, or interference with

the heart's action. But these may be entirely absent. The urine in hydro-

nephrosis is not much altered. Its quantity may be natural, since the

healthy kidney compensates for the deficiency of its fellow. It may contain

a trace of albumin, or a little pus ;
the urea and salts are in average quantity.

In cases of double hydronephrosis there is a tendency to uraemia from the

hindrance to the free secretion of urea
;

the earlier indications of obstruc-

tion, when there is no tumor, are pains in the back or abdomen, partial sup-

pression of urine from time to time, and increased micturition.

Diagnosis.—The tumor of hydronephrosis has to be distinguished from

perinephric abscess, from pyonephrosis, hydatid of the liver or spleen, and,

in extreme cases, from ascites and ovarian tumor. The history, e.g., of cal-

culus, may be the same in hydronephrosis, pyonephrosis, and perinephric

abscess ; the first is generally of longer duration, without severe or even any
constitutional symptoms, whereas the other two conditions are likely to show-

evidence of suppuration.
"

Perinephric abscess also gives the local signs of

acute inflammation. In the absence of constitutional signs, pyonephrosis

may be with difficulty diagnosed from hydronephrosis, and it may actually

develop from it. Hydatid of the liver or spleen tends forward, or upward,

bulging the lower ribs, while hydronephrosis occupies the loin first
;
but I

have seen a hydronephrosis due to calculus occupy the right upper quarter

of the abdomen, just like hydatid of the liver. The disappearance of the

tumor, coincident with an increased flow of urine, is in all cases the strongest

evidence of hydronephrosis. Ovarian tumor should be recognized by the

history of the enlargement, the position of the uterus, and the absence of

the colon from the front of the cyst. In the rare case of a resemblance to

ascites, the fluid withdrawn by paracentesis would contain urea and uric acid ;

and in other cases the aspirator and trocar may be used for diagnostic purposes.

Prognosis.—A single hydronephrosis may cause little or no trouble for

many years ;
the kidney may gradually undergo atrophy without the disten-

tion being such as to cause any serious trouble. The risk in such a case is
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that the other kidney may be at some time involved (e.g., by calculous ob-

struction), and then death may be brought about by uraemia. If the cyst

reaches a great size, or becomes very tense, it may rupture into the perito-

neum, or it may press on adjacent parts
—the stomach and diaphragm—and

cause death by interference with nutrition, respiration, or circulation
;

occasionally a cure results from the spontaneous discharge of the contents of

the cyst, which never again collect. In the case to which I have alluded,

the fifth or sixth subsidence in the course of two years was accompanied by

the discharge of a calculus, which became impacted in the urethra and was

removed by incision.

In double hydronephrosis death results from the primary cause (e.g. cancer),

or from ursemic symptoms.
Treatment.—Since recovery from hydronephrotic tumor sometimes

takes place by the pressure of the liquid overcoming the obstruction, an

attempt should be made to get the same result by friction and manipulation

of the cyst. But sometimes it is too painful, or too tense, to make such a

course desirable. It may then be aspirated. Mr. Morris recommends that

this should be done, on the left side, just at the anterior end of the eleventh

intercostal space ;
on the right side, half way between the last rib and the

crest of the ilium, between two inches and two inches and a half behind the

anterior superior spine of the ilium. The fluid will probably accumulate

again, and then the next step should be incision and drainage of the cyst.

At this operation a way may possibly be found into the bladder, and the

aperture dilated, or an obstructing stone may be sought for and removed.

Sometimes this results in complete cure, the secretion ceasing and the wound

closing ;
in others a fistula remains, which is often quite manageable. If

the discharge is a serious trouble, or if it becomes purulent and threatens to

exhaust the patient, excision of the kidney may have to be discussed.

LARDACEOUS DISEASE OF THE KIDNEY.

(Amyloid Kidney^

This has been generally classed as one of the forms of Bright's disease,

though it is not, primarily at least, a form of nephritis.

The nature and aetiology of lardaceous disease have been already described

(p. 606) ; phthisis, syphilis, continued suppuration, occasionally cancer and

other cachectic conditions, produce the disease in the kidney as they do in

other organs. But a slight amount of lardaceous change is found sometimes

in cases of chronic nephritis, without any of the above causes being present ;

and it would seem as if nephritis itself might be a local cause of the degen-

eration.

Anatomy.—In the kidney the lardaceous change affects the vessels first.

The glomerular tuft is often first altered, then successively the vasa afferentia,
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the vasa recta, the vasa efferentia, and the intertubular vessels. In some

cases, however, the change can be found in the vasa recta before it is seen

in the glomeruli. After the vessels, the basement membrane of the tubules

is converted into the lardaceous material, but it is doubtful if the degenera-
tion involves the epithelial cells of the tubules.

In the early stages of lardaceous change the kidneys present no difference

to the naked eye, unless, perhaps, an undue distinctness of the glomeruli ;

but the application of iodine will bring out the vessels and Malpighian tufts

by the dark brown or black color (to the naked eye) which it gives them.

Sometimes this is limited to the vasa recta of the pyramids. If the change
is very slight, it may be only observed in thin sections, stained and placed

under the microscope. In advanced stages, the kidneys are much enlarged—it may be to twice their normal bulk. They have a whitish-yellow color,

with some venules prominent on the surface ;
the capsule is slightly adhe-

rent. On section, the cortex is much widened, and has a pale yellow color,

more or less mottled with patches of white, while the pyramids are red or

reddish-brown, forming thus a remarkable contrast to the cortex. The appli-

cation of tincture of iodine produces a deep staining of the Malpighian tufts

and their afferent arteries, and of the closely-packed vasa recta in the pyra-

mids, so that the vessels look as if injected. On microscopic examination,

it is seen that there is, in addition, much evidence of inflammatory change,
to which the enlargement of the kidney is to be in great part referred The

tubal epithelium is swollen, granular, and fatty, the Malpighian capsules are

thickened, and there are leucocytes extravasated into the intertubular tissue.

Sometimes the kidneys are almost normal in size, or even a little less, and

somewhat rough or granular upon the surface.

Symptoms.—The symptoms of lardaceous degeneration commonly

appear in patients already obviously suffering from phthisis, from tertiary

syphilis with periosteal nodes, gummata, or necrosis, from caries, suppurating

sinuses, discharging empyema, etc. Moreover, evidence of its involving

the liver and spleen is sometimes, but not always, present when the kidneys
are first called in question.

The first symptom is certainly sometimes the occurrence of albumin in

urine otherwise normal—of average quantity, and good, even high, color.

With this there may be no other indication of renal disorder, only the evi-

dence of the cause, and perhaps the changes in the liver and spleen. In

other cases the urine is markedly affected ;
it is abundant, amounting to

seventy, eighty, or ninety ounces daily, pale in color, of low specific gravity,

1008 to 1014, depositing little or nothing, and containing a varying, often

small, amount of albumin. Paraglobulin is sometimes present in abundance,

though this is not peculiar to lardaceous disease. In the deposit may be at

most a few hyaline or granular casts, and, rarely, some that give the larda-

ceous reaction.
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This polyuria is generally considered the characteristic of lardaceous dis-

ease (Dickinson, Grainger Stewart). It sometimes seems to be the first

symptom, and the urine may become very abundant even before the appear-

ance of albumin.

A third variety of urine is seen in the last stage, when the lardaceous

change is obviously complicated with nephritis ;
and the urine is scanty,

highly albuminous, with numerous granular and fatty casts. With regard to

the cause of the alteration in the urine, it may be enough to say here that

the degeneration of the walls of the vessels seems at once to account for the

passage of water and albumin, as long as there is no great extent of tubal

nephritis.

Next to the urinary changes, dropsy is the most frequent symptom. It

has all the appearance of a renal dropsy, with possibly ascites and hydrothorax.

Of its complications, pericarditis and peritonitis occur not unfrequently, and

maybe fatal; but the other results of Bright's disease—namely, cardiac

hypertrophy, high arterial tension, retinitis, hemorrhages, and uraemia, are

quite rare, though it appears that they may occur ; and, as Dr. Fagge points

out, if extensive nephritis ensues in certain cases, it would be right to expect
that such complications should then arise. Diarrhoea may occur from coexist-

ing lardaceous disease of the intestine.

Death takes place from increasing dropsy, exhausting diarrhoea, serous

inflammations, or from the effects of the original disease.

Diagnosis.—If there is a sufficient cause, such as phthisis, syphilis, or

suppurating lesion, and evidence of lardaceous change in the liver and the

spleen, which are generally enlarged, smooth, and hard (though they may
be considerably diseased without increase of size), then the presence of

albumin in the urine speaks strongly for lardaceous degeneration of the

kidneys. All the more is this the case if the urine does fiot present the

features of ordinary nephritis
—that is, if it is of normal quantity and color,

or if, being abundant, it has a larger quantity of albumin than is common
in granular kidney.

If the condition of the urine is compatible with an acute or subacute tubal

nephritis, lardaceous disease can only be inferred from the presence of an

exciting cause and the evidence of the change elsewhere.

Prognosis.—This is decidedly unfavorable, especially if the stage of

dropsy is reached. But in earlier stages, and in cases where the causative

condition can be more or less controlled—for instance, tertiary syphilis by
iodide of potassium, diseased joints and necrosis by suitable operations

—the

condition may last for some time without causing grave symptoms, and even

it seems possible, from recorded cases, that practical cure may result.

Treatment.—This consists in removing the cause so far as can be done.

Beyond this, the administration of iodide of potassium, of cod-liver oil, and

of mild preparations of iron, such as the syrup of the iodide, seems to be
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attended with some benefit. Complications must be treated in the same way
as in the different forms of Bright's disease.

CYSTS IN THE KIDNEY.

The following forms of cystic disease of the kidney occur : Ci) Small

cysts in granular kidneys already described
; (2) Extensive cystic change

commonly known as "cystic disease;" (3) Simple cysts; (4) Dermoid

cysts, which are exceedingly rare, and have the same characters as elsewhere
;

and (5) Hydatid cysts, which will be dealt with under Parasites in the

Kidney.
Cystic Disease.

{^Conglomerate Transformation of the Kidney^

This occurs in adults and in the foetus, and leads in both cases to an enor-

mous enlargement of the kidneys. In adults, the organs weigh from one to

five or six pounds, and may be detected during life as tumors occupying the

lumbar region. They are more common in males than in females, and the

patients are mostly of middle age or older.

The Symptoms are often very obscure, but bear a general resemblance

to those of chronic interstitial nephritis. The urine is generally abundant,
of low specific gravity, pale in color, and contains a little albumin and granu-
lar casts. Sometimes there is hsematuria. Hypertrophy of the heart and

high arterial tension have been observed. There may be lumbar pain, but

dropsy is generally absent. In a patient under my care, there was daily inter-

mitting pyrexia for several weeks preceding death. The termination is often

by uraemic coma or convulsions
;

or there is cerebral hemorrhage, suppression
of urine, or lung complication, such as bronchitis, oedema, or pneumonia.
Morbid Anatomy.—On section, the kidneys are seen to consist almost

wholly of cysts of various sizes, containing a fluid which is clear, or turbid,

yellow, pink, red, or purple, sometimes viscid, colloid, or purulent. Always

albumin, and sometimes blood-disks, leucocytes, and cholesterin are found

in the fluid, but urea and uric acid are generally absent. The cysts are sur-

rounded by fibrous tissue, in which only remnants of renal tissue can be

found ; they are lined with epithelium. The pelvis, ureter, and bladder are

healthy, or the pelvis may be dilated. The cysts undoubtedly arise from

renal tubules which have been dilated as a result of obstruction
;
and are

generally regarded as an extreme development of the cyst formation which

occurs in granular kidney. The origin of the cysts, the age of the patients,

the characters of the urine, the high arterial tension, and hypertrophy of the

heart are in favor of this view.

For Diagnosis one must rely upon the presence of enlarged kidneys (for

the change is generally double), associated with the characteristic urine, and

cardio-vascular changes ; but the disease is quite rare.
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Treatment must resemble that of chronic Bright' s disease.

In Congenital Cystic Disease the kidneys are greatly enlarged by cysts of

the same kind as in the adult cases. They may occupy the greater part of

the abdomen, pressing upon the diaphragm, and death may happen in utero,

or during birth. The change is often associated with other congenital mal-

formations, both of the urinary organs and other parts. Virchow supposed

that the cysts arose by obstruction of the renal tubules in utero, by uric acid

infarcts. Mr. Shattock has recently put forward the view that they are due

to a fault in the development of the kidneys ;
that the blastema from which

the kidneys arise is not properly differentiated from that of the Wolffian

bodies ;
that the bodies, as it were, are mixed up with the kidneys, and give

rise to the cysts.

Simple Cysts.

Cysts of considerable size are sometmies found. They may be three or

four inches in diameter, and exceptionally very much larger. They arise

from the cortex, and project on the surface. Their contents are a clear

limpid or gelatinous fluid, containing a little albumin and some salts, but no

urea or uric acid. The remainder of the kidney may be quite healthy.

Such cysts may be unrecognized during life
;

if very large, they form tumors

which may require to be tapped and treated surgically on the same principles

as a hydronephrosis.

NEW GROWTHS IN THE KIDNEY.

The following tumors are met with in the kidney : Adenoma, fibroma

forming small round nodules in the pyramids, leucaemic deposit, masses of

lymphadenoma in Hodgkin's disease, cavernous angeioma, sarcoma, and

carcinoma. Of these the most common are sarcoma and carcinoma, and it

is only these, as a rule, that are large enough to become of clinical impor-
tance.

Sarcoma.

This is generally primary^ and frequently occurs in quite young children

or infants. The organ is enlarged to an immense size, often filling half the

abdomen. It presents the usual characters of a renal tumor, filling out the

loin, but increasing downward and inward toward the umbilicus, having the

colon in front of it, and rounded or oval with no sharp edge or notches.

The consistence varies, sometimes being hard, at others so soft as to invite

exploration for fluid. The tumor grows rapidly, and kills finally by exhaus-

tion and emaciation. Attempts at cure by extirpation have been made, but

death is likely to result from shock or hemorrhage.
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Carcinoma.

This is primary or secondary. Secondary cancer occurs occasionally in

the course of cancerous disease of other organs, such as the female genitals,

the rectum, other abdominal viscera, or the female breast. The nodules are

small, and their presence is not generally productive of special symptoms.

As a rule, both kidneys are involved. Primary carcinoma occurs mostly in

persons of middle or advanced age, and is more frequent in men than in

women. It is less common than secondary carcinoma. The cause of primary

cancer of the kidney is not, as a rule, to be ascertained. Sometimes it

appears to have followed a blow, or it is found associated with calculi
;
and

it may be assumed, as in the analogous case of hepatic cancer and biliary

calculi, that the calculi have acted as a constant source of irritation. It

mostly affects one side only. It causes considerable enlargement of the

kidney, but rarely to the same size, proportionately to the body, as does

sarcoma in children. The consistence of the mass varies with the nature of

the carcinoma, whether medullary, scirrhous, or colloid. Hemorrhage and

softening often take place, as in cancers elsewhere.

Symptoms.—These are tumor, hsematuria, and pain. The characters

of the tumor have already been in part indicated : it may be irregular or

nodulated ;
its mobility may be limited by adhesions

; manipulation will

elicit tenderness. Rarely the tumor pulsates, and a bruit may be heard in it.

H(2tnaturia is not constant, but occurs in at least half the cases. It is inter-

mittent, variable in amount, but generally moderate. Albumin does not

occur without blood, unless there is independent Bright's disease. Cancer

cells are sometimes recognized, but they may be lost among blood corpuscles,

or epithelium from the bladder or pelvis may be mistaken for them ; and on

the whole they cannot be relied upon for a diagnosis. Apart from blood and

cancer elements, the urine may be perfectly normal in quantity, density, and

color. Pain is variable, and often severe. It is situate in the loin and

hypochondrium, or shoots down the groin to the thigh ;
it is not associated

with retraction of the testicle. If blood coagulates in the pelvis of the

kidney, the passage of the clots by the ureter may be accompanied by the

pain of renal colic {see Calculus),

The remaining symptoms of cancer of the kidney are anorexia, nausea,

vomiting, irregularity of the bowels, either constipation or diarrhoea, and

progressive emaciation and anaemia, as in other malignant affections. The

duration varies with the kind of cancer—it may be from six months to two

years or even more. Death takes place commonly from exhaustion : but the

growth may spread to the spine, and cause paraplegia ;
to the peritoneum

and viscera, and cause local symptoms ;
it may rupture into the peritoneum ;

or there may be profuse bleeding into the tumor itself. Finally, secondary

deposits in the brain may assist the fatal end.
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Diagnosis.—Cancer of the kidney may be recognized by the coexistence

of pain, hsematuria, and tumor in the renal region ; but, in the absence of

hsematuria, the nature of the tumor has to be very carefully investigated.

It has to be distinguished, firstly, from enlargements of other organs ;

secondly, from other diseases of the kidney. From enlargement of the liver

it is distinguished on the right side by the presence of a band of resonance

between its upper margin and the ribs; if it is adherent to the liver, the

edge of that organ may still often be felt on the anterior surface of the tumor.

The presence of bowel (colon) in front of the tumor is also characteristic of

its renal origin. The same holds good for the left kidney as. compared with

the spleen ; and the latter is recognized by its sharp-notched edge, its smooth

surface, and its generally uniform enlargement in a downward and inward

direction. An ovarian tumor grows up from below, whereas a renal tumor

begins above and grows downward. Mesenteric glands lie nearer the middle

line than the kidney, and form very nodular masses
; isolated enlarged ghnds

may give a clue to the nature of the larger mass. If cancer of the colon

simulate renal cancer, intestinal symptoms are mostly present. Accumulated

fences on the left side would show more variability in size and consistence,

and the diagnosis can be cleared up by the use of an enema. Peririephric

abscess gives infiltration of the skin, local pain and tenderness, and febrile

reaction.

The diseases of the kidney which may resemble cancer are pyonephrosis,

hydronephrosis, hydatid, cystic degeneration, and tubercular disease. From
the first three it should be distinguished by its solid feel

;
but a cancer may

exceptionally be very soft, or a renal cyst may be small and tense, so as to

give no certain sense of fluctuation. A tense uniform globular surface would

be in favor of one of these cysts. By the time that tubercular disease causes

enlargement enough to resemble cancer, it is practically a pyonephrosis.

Cystic disease commonly involves both kidneys, and has not the other local

signs of cancer; the pale abundant urine, with a trace of albumin, should

distinguish it. In cases of doubt as between cancer and cystic enlargement,
the aspirating needle may be safely used.

Treatment.—Cancer of the kidney is rarely recognized with certainty

early enough for its removal by operation. The treatment must be mainly

palliative ;
the objects being to relieve pain by opium and local applications,

to keep up the strength by nutritious easily digestible diet, and the moderate

use of wine or small quantities of brandy.

TUBERCLE OF THE KIDNEY.
Tubercular disease of the kidney occurs in two forms: (i) Primary

disease, hitherto known as strumous pyelitis or pyelonephritis, and scrofulous

pyelitis. (2) Secondary or disseminated gray tubercle.
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Primary Tubercle of the Kidney.

.Etiology.—This is obscure beyond the fact of its association with other

tubercular lesions, and its probable dependence upon the same causes

(heredity, cold, deficient hygienic surroundings, etc.) ;
but its localization

in the kidneys is not readily explained. It affects men more often than

women, and occurs at all ages, but is least common in quite young children.

Morbid Anatomy.—The first change is the deposit of tubercles in the

substance of the kidney, either cortex or pyramids. When first seen these

are generally already yellow and cheesy ; they enlarge, run together, break

down into abscess^cavities, and ultimately open into the calices and infundi-

bula. But it is an important feature in the history of primary tubercle, that

the kidney is not alone affected ;
the disease commonly affects at the same

time more or less the urinary passages, and, it may be, every one of the

urino-genital organs. Tubercles are deposited in the mucous and submucous

tissues of the pelvis of the kidney, which ultimately break down, leaving

ragged ulcers opening into the pelvis, and discharging pus, blood, tubercular

debris, and portions of connective tissue into the current of the urine.

The ureter is similarly diseased
;

its wall is thickened and rigid from tuber-

cular deposit, which finally ulcerates. The thickening may be sufficient to

obstruct the canal of the ureter, or the latter may get blocked by fragments

of tubercular matter, or coagula of blood or pus, coming down from the

pelvis. If such an obstruction is at all complete, the urine and diseased

products are retained in the pelvis of the kidney, distention takes place, and

a pyonephrosis is the result. In extreme cases the kidney is almost entirely

destroyed, partly by the spread of the caseating process, partly by the dis-

tention of the pelvis with retained products. It may be that scarcely any

kidney tissue remains. What has not been destroyed by tubercular ulcera-

tion is converted into dense fibrous tissue, and forms septa, separating the

several abscess cavities from one another
;
and such cavities may ultimately

come to be lined with a smooth membrane. Their contents are a semi-fluid

cheesy material, or a putty-like mass, which contains an abundance of lime

salts. The capsule is thickened, and may be even like fibro-cartilage.

The bladder is affected very like the ureter, either at the same time as or

even before the kidney. Tubercle is deposited in the submucous tissue, and

eventually the mucous membrane is covered with cheesy deposit, and much

ulcerated. Sometimes the disease spreads into the urethra, and in men the

prostate, vesiculcB seminales, and testis may become involved. The genital

organs of women are much more rarely diseased under corresponding cir-

cumstances.

The disease may be unilateral, but more often affects both kidneys. It

sometimes spreads to the second kidney, from the bladder and the ureter of

the same side.
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Symptoms.—In most cases the symptoms are those of pyelitis and

cystitis combined, or pyelo-cystitis. There is more or less dull pain in the

loins, which may be paroxysmal in character ; and there is often some

tenderness on pressure. Severe colicky pain occurs if the ureter becomes

plugged by tubercular debris. As a rule, the kidney is not sufficiently

enlarged to be recognized clinically as a tumor. If it is so enlarged, it is

by the distention of the pelvis to form a pyonephrosis.

The condition of the urine is most important. It is generally acid, with

a more or less abundant deposit of pus, in which may be found pelvic and

vesical epithelium, shreds of connective tissue, and debris af tubercle. With

proper staining reagents tubercle-bacilli have been demonstrated, and should

be looked for in all suspicious cases, as affording a certain means of diag-

nosis. Blood is often present from tirpe to time, but not generally in large

quantity. iVlbumin occurs in proportion to the amount of pus. Tube-casts

are rare. The amount of urea will depend on the opposite kidney, which

may hypertrophy enough to eliminate the normal amount. Sometimes the

urine is ammoniacal and ropy, from retention and decomposition in the

pelvis ;
sometimes from the coexisting cystitis. With cystitis, also, micturi-

tion becomes frequent and often painful.

Fever is generally present at some period of the disorder, and eventually

becomes persistent, with morning remissions and high evening temperatures.

As the disease progresses, emaciation, loss of appetite, and prostration become

marked. In most cases other organs
—such as the lungs and intestines—are

involved. The opposite kidney also may be affected with the same lesion,

or with lardaceous disease, and there is a gradual diminution in the excretion

of urea, sometimes with scanty, occasionally with abundant, secretion of

urine. Death takes place from the exhaustion of prolonged suppuration,

from pulmonary or intestinal lesions, or from uraemia when the second

kidney is seriously involved.

Diagnosis.—Tubercular kidney is most likely to be confounded with

renal calculus. Hemorrhage is more abundant in the latter, pus more con-

tinuously present in the former. Often the family history, the previous

history of the patient, the coexistence of obvious pulmonary phthisis, or

other tubercular lesion, such as tubercle in the epididymis, may suggest or

confirm the diagnosis. Sometimes the ureter is so thickened by tubercle as

to be felt through the abdominal organs as a hard, rigid cord. Palpation of

the kidney cannot be relied upon. Finally, the discovery of the tubercle^

bacillus in the urine may be regarded as the strongest possible proof.

Prognosis.—A favorable termination is in the highest degree improbable,

chiefly because the disease is in most instances widely disseminated by the

time its existence is discovered. The duration, however, is very variable.

Treatment.—The strength of the patient must be supported by good
nutritious food, and by tonics, such as iron, quinine, cod-liver oil, and
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extract of malt
;
and opiates and local applications should be used to relieve

the pain. Of late years this rather hopeless line of treatment has been

supplemented by the surgical operations of nephrotomy and nephrectomy.

Nephrectomy, or removal of the kidney, is only applicable where the disease

is limited to one organ. It is out of the question if already the other por-

tions of the urinary organs are affected, or the kidney of the opposite side,

or if tubercle has taken firm hold of other viscera
;
or if the patient is much

exhausted. A small abscess in the kidney may be incised (nephrotomy),
and drained, with some hope of ultimate success

; and for large collections

of pus in connection with obstructed ureters, nephrotomy is also valuable by

relieving tension and pain, and giving direct exit to the purulent secretions.

Secondary Tuberculosis of the Kidney.

This occurs as a part of acute general tuberculosis. The liver, spleen, and

lungs are often at the same time affected. The tubercle appears in the form

of minute gray or yellow deposits, one to two millimetres in diameter,

scattered irregularly, and as a rule rather scantily, in the cortex and medulla

of the kidney. A few may be seen on the surface, others are revealed by
section ; they are round in shape, or slightly elongated in the direction of

the tubules. They present the characteristic minute anatomy of tubercle.

The rest of the kidney is healthy, and, as a rule, there are no clinical symp-
toms attending their deposition. Albuminuria may occur, and Sir W.
Roberts mentions a case from a French source, in which an unusually

abundant deposit of tubercular granulations caused violent lumbar pains,

with strong contraction and exquisite tenderness of the lumbar muscles.

PARASITES IN THE KIDNEY AND URINARY ORGANS.
The parasites invading the urinary organs are the Echinococais hominis

(a hydatid^, the Bilhai-zia hcematobia, the Filaria sanguinis hominis, the

Strongylus gigas, and the Pentastoma denticulatum. The last two are

exceedingly rare, and need not here be described.

Hydatid of the Kidney.

The life-history of the Echinococcus hominis and the development of

cysts have already been described among the diseases of the liver. Hydatid

cysts are very rare in the kidney ; they form either in the substance of the

gland, or between it and its capsule, and they grow to a variable size. They

undergo the same changes as they do in the liver, and lead to corresponding
local difficulties. As the cyst grows it gives rise to a tumor, which is

generally globular and tense, and exerts considerable pressure on surrounding

parts. Not unfrequently it ruptures into the pelvis of the kidney, and the

daughter-cysts, either whole or in fragments, escape and are discharged with
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the urine, if they are small enough to pass down the ureter. The cyst may
rupture into the intestine, or it may, after compressing the diaphragm and

the base of the lung, open into the bronchi. Such ruptures may occur spon-

taneously, or be brought about by a blow or other injury. In other cases

the pus suppurates, or it becomes converted into the putty-like remains which

have been previously mentioned (p. 612).

Symptoms.—One of the symptoms, and it may be the only one, is the

presence of the tumor caused by the cyst. It is situate in the loin, with the

colon in front of it
;

it is generally more or less globular and tense, and

occasionally, but not always, gives the so-called hydatid thrill on percussion.

The cyst may not be large enough to be detected, and may rupture in this

early stage. If it bursts into the pelvis of the kidney, the urine will contain

daughter-cysts, or shreds of them, or a*milky detritus, in which the charac-

teristic booklets may be found. The cysts, or any portions of them, may
become impacted in the ureter, causing renal colic

;
or in the urethra, after

passing through the bladder. If rupture takes place into the intestine or

bronchi, cysts, or portions of them, will be got rid of by these passages, or

the discharge of them may soon cease and recommence after a longer or

shorter interval. Pyelitis and cystitis are sometimes the result of the passage
of hydatids ;

but if no rupture takes place, the urine is quite normal. Sup-

puration of the mother-cyst results in an abscess, which becomes manifest by

increasing pain, tenderness, the implication of the surrounding tissues, and

characteristic fever.

The Prognosis is fairly favorable, since a free discharge of the cyst and

its contents is so often possible, and, as a fact, a good many recoveries have

been recorded. The duration of hydatid of the kidney is variable, and may
be as long as even thirty years.

The Diagnosis depends upon the presence of a renal tumor, combined
with the discovery of cysts or booklets in the urine. This latter is not in

itself conclusive, since a hydatid cyst behind the bladder may rupture into

it. In doubtful cases a rectal examination should be made. A history of

renal colic accompanying the discharge of cysts or fragments would be

strongly in favor of their origin in the kidney. The tumor formed by the

hydatid is most likely to be confounded with hydronephrosis ; this may some-

times be distinguished by the typical variations of size, for, though a hydatid

may also empty itself, this will be most likely accompanied by the appearance
of daughter-cysts, etc., in the urine. But the resemblance may be so close

as only to be solved by the use of the exploring needle, when the hydro-

nephrosis will yield an urinous fluid, the hydatid a clear or opalescent fluid,

with a minute quantity of salts and a trace of albumin, and perhaps, under

the microscope, some scolices and booklets.

Treatment.—The simple withdrawal of the fluid by aspiration has yielded

good results in the case of the kidney, as it has in the case of the liver. But

46
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a more certain method of cure is to cut down upon the tumor, through the

loin, if possible, to empty the cyst by tapping, and then incise it, and stitch

the membrane to the edges of the wound in the parietes. If the contents

of the cyst are being discharged by the bladder, this operation is not neces-

sary. Impaction of cysts in the ureter requires the treatment proper to renal

colic: opium, hot baths, and soothing local applications.

BiLHARZIA H.EMATOBIA.

In different parts of Africa (Egypt, Natal) the inhabitants are liable to a

peculiar form of haematuria, which has now been satisfactorily traced to the

invasion by a parasite of the mucous membrane of the urinary passages.

This parasite, called Bilharzia, from its discoverer Bilharz, is a fluke-like

worm, elongated in shape, the male being about half an inch, and the female

three-quarters of an inch in length. In congress, the female lies in a groove
on one side of the male, called the gyneecophoric canal. The ova are egg-

shaped bodies, yi^ inch in length, and -^\^ inch in thickness, and present

at one end a sharp spine, which is sometimes quite at the extremity (terminal),

sometimes a little distance from it (lateral). The embryo is a ciliated body,
which can be seen moving within the ova, and, when liberated, glides rapidly

about by the action of its cilia, and with various contractions of its body.
The parasites and the ova have been found in the minute veins of the

bladder, ureter, and pelvis of the kidney, and in the portal vein and its

tributaries; and, as a consequence, extensive inflammatory changes occur in

the mucous membrane and submucous tissues of the bladder, ureter, pelvis,

and intestine. The mucous membrane of the bladder, especially posteriorly,

presents patches from a quarter to one inch in diameter, which are swollen,

vascular, ecchymotic, and covered with tough mucus or yellowish exudation ;

or there are warty prominences encrusted with urinary salts. The ova of

the bilharzia are found in great numbers in the mucus and exudation on the

surface, and in the mucous and submucous tissues ; and the parasites them-

selves lie in smooth-walled spaces, which are, no doubt, altered veins. In

the ureter similar changes occur, and the swelling causes obstruction to the

passage of the urine, and it may lead eventually to pyelitis and pyonephrosis.

The parasite directly affects the pelvis of the kidney much less commonly.
The ova may do harm in another way, namely, by serving as a nucleus for

urinary calculi, which, indeed, appear to be quite common in Egypt. In

the intestine, a dysenteric condition of the mucous membrane is produced,

but it does not appear that this parasite can be considered as the sole cause

of dysentery in those countries in which it is found. Some observations

have shown that when the parasite invades the urinary organs, the ovum is

provided with a terminal spine, and when it attacks the intestine it carries a

lateral spine.

There is some doubt as to how the parasite finds an entrance into the
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body. It is probable that there is an intermediate stage between the embryo
seen in the human urine and the fully developed worm

; and this half

developed creature may (as in the case of the sheep fluke) inhabit the body
of some mollusc. Leuckart suggests that the parasite is introduced into the

system by the affected individual swallowing such molluscs while eating raw

vegetables. Another possibility is that the parasite is taken into the stomach

with drinking water. Dr. J. Harley suggested that it might gain entrance

to the body during bathing, either through the skin or through the orifice of

the urethra; and this view is very strongly supported by Dr. Allen, of

Pietermaritzburg, who points out the prevalence of this endemic ha^maturia

among boys who bathe in the streams, and stir up the mud which forms

their bed. He thinks that the parasites lodge in the prepuce, and in course

of time find their way into the orifice of the urethra.

Symptoms.—These are haematuria, sometimes pain in the loins or peri-

nseum, and, in severe cases, an?emia, from loss of blood. The hsemattiria is

mostly of vesical origin ;
the urine is passed clear, and is followed by about

a teaspoonful of blood. Dr. Allen says the blood is sometimes mixed with

the urine; sometimes, on the other hand, there is a discharge of blood from

the urethra on any-considerable movement of the body. In such cases the

urethra must be affected, and he states that he has felt by means of the

catheter the obstruction due to the changes in the mucous membrane of that

canal. The urine may at times contain no blood, but only whitish flocculent

matter, and shreds and filaments of mucus in which the ova of bilharzia are

found in great numbers. There is often a trace of albumin.

The symptoms may be of very temporary duration, and boys seem often

to get quite well in a short time. In other cases it leads to a high degree of

anaemia, and, if the inflammatory changes are severe, to all the symptoms of

pyelitis and pyonephrosis, with secondary septicaemia.

Treatment.—Dr. Harley states that the oils of turpentine and male fern

given together in 15-minim doses with 5 minims of chloroform and traga-

canth mixture every morning brought away great numbers of the ova. He
also recommends the internal use of bicarbonate of potash, and the injection

into the bladder every second or third day of five ounces of tepid water

containing twenty or thirty grains of iodide of potassium. This proceeding

seems, however, to have set up cystitis in at least one case; and Dr. Cobbold

objected strongly to the use of anthelmintics, diuretics, or injections. He
recommended a tonic treatment, the use of infusion of buchu, a liberal diet,

and gentle exercise; but he did not look for a cure until a long time had

elapsed. Dr. Ralfe suggests borax in 15-grain doses, with Chian turpentine
10 grains, and some opium if there is much irritability.

As preventive measures, drinking water should be from a pure source and

should be filtered, and uncooked vegetables, fish, and molluscs should not be

eaten. Dr. Allen, in accordance with his view of the manner of entry of
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the parasite, recommends avoidance of bathing, and even suggests circum-

cision,

FiLARiA Sanguinis Hominis.

This parasite really inhabits the lymphatics and the blood vessels, and

only by accident, as it were, has any relation with the urinary organs ; but

it is convenient here to give an account of its life history, as an explanation

of the condition of the urine known as chyluria or chylous urine. The filaria

is a nematode worm, which occurs in the tropics, especially in India and

China. Of the parent worms, the female is filiform, from 3 to
Ty\ inches

long, and j^ to -J^ inch in thickness
;
the male is much smaller. They

have been seen in dilated lymphatic vessels, and there the female discharges

an innumerable progeny of embryos, which are sufficiently minute to pass

through the lymphatic channels into the thoracic duct, and thence into the

blood-vessels, where they are found during the life of the host in extraordinary

numbers. These embryos, which were discovered before the parent worm,
are also filiform, about -^ inch long and -^^^^ inch broad

; they are con-

tained in a soft covering, in which they elongate and shorten themselves,

and which commonly projects for some little distance beyond the caudal

extremity. This covering is conjectured to be the shell of the ovum which

has been stretched by the growth of the embryo. The embryos are extremely

active, twisting and wriggling among the blood corpuscles as they are seen

on the slide of the microscope. It is to them that the name Filaria san-

guinis homi/iis was given, while the name Filaria Bancrofti, from its dis-

coverer, has been given to the adult worm of which they are the offspring.

It is a remarkable fact that these embryo filariae can only be found in the

blood-vessels of the skin during the night, from 6 or 7 p.m. to 8 or 9 a.m.,

whereas during the daytime they are in very small numbers or entirely absent.

It is conjectured that they must during the daytime occupy the blood of the

deeper vessels ; and it has been shown that this diurnal variation depends on

the habits of the host. Dr. S. Mackenzie, by getting a sufferer from this

disease to sleep by day, and eat and walk about during the night, was able

to reverse the conditions, finding the embryos present by day and absent

during the night hours. In the tropics, the presence of these embryos in

the cutaneous vessels at night-time is of importance to their further develop-

ment, as it seems that, like so many other entozoa, they require an " inter-

mediate host" between the stage of embryo and that of complete develop-

ment. Such an intermediate host is the mosquito, which, while sucking the

blood of its human victim, draws up the filarise into its stomach, where they

quickly begin to develop during the five or six days, which are all that is

required for the mosquito to deposit her ova on the surface of the water and

die. What is the next stage in the development of the filaria and how it

gets introduced into the human body are still matters of doubt'; probably
it is taken with drinking water.



PARASITES IN THE KIDNEY AND URINARY ORGANS. 725

We have now to ask the relation of the filaria to chyluria. Of persons in

whom filariae are found, a certain number are in perfect health, but others are

affected by one or other, sometimes two together, of the following diseases :

Lymphangeitis, lymph-scrotum, elephantiasis, and chyluria. All of these

conditions can be explained by an obstruction of the lymphatic vessels. In

lymph-scrotum, numerous clear vesicles appear on the scrotum, which is

enlarged, soft, and spongy ;
the vesicles may give way and discharge a fluid,

which is obviously lymph. Elephantiasis may supervene upon this condi-

tion in the scrotum, and is similarly due to lymphatic obstruction when

occurring in the leg. Chyluria
—the mixture of chyle or lymph with the

urine—is to be explained by supposing a rupture of dilated lymph vessels

upon the mucous membrane of the bladder, or other part of the urinary

passage. It is not quite clear how the filaria brings about the obstruction

of the lymphatic channels. Dr. Manson thinks that from time to time the

parent worm gives off ova which are shorter and thicker than those hitherto

described, because the coverings have not yet yielded to the active move-

ments or growth of the contained embryo ;
and that such broad ova, which

may in course of time be numerous, obstruct the lymphatic channels suffi-

ciently to produce these extraordinary results. Certain it is that the obstruc-

tion may be very complete. Dr. Mackenzie found in his case a large mass

of dilated lymph sinuses and glands, extending from the bifurcation of the

aorta to the diaphragm, and occupying all the space between the two kidneys.

The lower part of the thoracic duct was sinuous and pouched ; and above

the diaphragm it became impervious, and was lost in tough, dense material,

apparently of inflammatory origin.

Chyluria.—The urine is opaque, whitish, or milky in appearance, and

has an odor of milk. On standing, a layer of fat may collect on the sur-

face
;
and generally, also, a soft coagulum forms, which is either transparent

or opaque. If it is shaken up with ether, and placed under the microscope,
the turbidity is seen to be due to minute oil globules and granules. It

contains also a small quantity of albumin. Sometimes blood is present, and

gives the urine a pink or darker red color. Lastly, careful microscopical

examination will often detect the embryo filariae, which have been already

described as being present in the blood, and which have obviously escaped
with the lymph or chyle into the urinary passage.

Chyluria, when once established, is not constant; it may disappear, and

again recur. When present, it is generally more marked after a meal.

There is not necessarily any disturbance of the health ;
the patient may

seem perfectly well. On the other hand, there is often some uneasiness or

pain in the back, loins, or peringeum ;
and it may be febrile symptoms,

debility, or mental depression. In prolonged cases—and it may last twenty
or thirty years

—there are emaciation, craving appetite, and severe thirst.

The disease occurs at all ages, and equally in males and in females.
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Diagnosis.
—

Chyluria is readily recognized, and if it occur in persons

from the tropics the filaria may be looked for in the blood and the urine.

But chyluria and the other lymphatic lesions are occasionally seen in persons

who have never resided abroad, and may be exceptionally produced by some

other cause of lymphatic obstruction. Dr. Whitla records a case of chylous

ascites from obstruction of the thoracic duct by a tubercle
;
and I have seen

a condition of elephantiasis in a case of extreme obesity.

Treatment.—When once established, little can be done beyond support-

ing the patient's strength as much as possible, so as to meet the drain of fat,

fibrin, and albumin through the urine. Dr. Bence Jones recommended

gallic acid internally, and Scheube suggests the use of picronitrate of potas-

sium in 3 to lo-grain doses three times daily. Preventively, one should see

that all water used for drinking or cooking is boiled, and that raw vegetables

are thoroughly cleansed before being eaten.

MOVABLE KIDNEY.

The kidney normally extends from the lower border of the eleventh dorsal

vertebra to the lower border of the second lumbar vertebra, its inner margin

being, on an average, three inches from the middle line
;
and it is fixed in this

position by its surrounding capsule of adipose tissue, by the layer of perito-

neum in front of this, and by the renal vessels. The name movable kidney

is given to one that is readily displaced from its normal position, and can be

moved more or less freely in the abdomen. This unusual mobility may be

congenital or acquired.

Congenital mobility is due to the presence of a mesonephron
—that is, the

kidney is partially or completely surrounded by peritoneum (like the colon),

and is thus free to move about among the abdominal viscera. This condition

is quite rare. It is sometimes distinguished as 7?^'^/'/;/^ kidney.

Acquired itwbility is much more common. It affects females more often

than males
;

and the right kidney becomes movable thirteen or fourteen

times as frequently as the left. Sometimes both are affected at the same

time. The age of the patient is mostly between twenty and fifty. It mainly
results from conditions which stretch or relax the tissues and structures

surrounding the kidney, especially the fatty capsule and the peritoneum.

Perhaps the most frequent cause is repeated pregnancy, by which the peri-

toneum is dragged upon and stretched, and fails after delivery to recover

its normal tension. But movable kidney is not confined to those who have

borne children. Emaciation by reducing the fat surrounding the kidney

may be a cause sometimes. Many patients have a pendulous abdomen, and

general want of tone in the abdominal and pelvic tissues. It is asserted by
some that recurring congestion of the kidney, in association with menstrua-

tion, may lead to displacement. At any rate, an increase of size of the
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kidney from any cause must favor it. Tight lacing has been charged with

it, but it frequently occurs independently.

Symptoms.—The most common subjective symptom is a sensation of

weight, or dragging, or pain in the loin or side of the abdomen affected
;

and this may be constant, aggravated by walking or exertion, and relieved

by lying down. From time to time there may be severe attacks of so-called

strangulation of the kidney, consisting of great pain and tenderness in the

renal region, with scanty, high colored, and even bloody urine. There may
be nausea, or vomiting, or malaise; but generally not much pyrexia. Such

an attack, which subsides in the course of a week or more, is probably due

to twisting or kinking of the renal vessels by the movements of the kidney.

Rarely does a movable kidney produce any considerable pressure on

surrounding organs, for its very mobility renders this unlikely ;
but oedema

from pressure on the inferior vena cava has been recorded. Some gastric

disturbances, such as nausea, flatulent distention, etc., are probably due

rather to the nerve connections of the kidney and of the stomach than to

pressure on the duodenum, as suggested by one author. Lastly, many
patients suffering from displaced kidney are nervous, hysterical or hypo-
chondriacal.

The evidence of movable kidney lies in its detection by palpation of the

abdomen. In the majority of cases it is felt only in the flank of the side

affected. Here a smooth, firm but not hard, rounded tumor may be felt, of

about the size of the kidney. If it lies between the last rib and the crest of

the ilium, it can be pushed more or less in all directions, but most easily

upward toward the thorax, when it may get entirely out of reach, leav-

ing the flank normal. Often when the patient lies down, nothing is felt

until she takes a deep breath, when the kidney glides down, and may be

secured by dipping the fingers in above its upper extremity. If the organ
be pressed firmly, or grasped, the patient experiences a sharp pain, or

sickening sensation. The examination should be made with both hands,

one pressed firmly in between the last rib and the crest of the ilium, the

other on the front of the abdomen. In some cases the kidney rises toward

the front of the abdomen, or rests in the iliac fossa, or can be pushed over

toward the middle line or beyond it. It does not seem that any difference

in this respect exists between the kidneys that possess a mesonephron and

those that do not
;

at any rate these latter often acquire a very considerable

degree of mobility.

As a possible result of mobility of the kidney, Landau lays much stress

upon hydronephrosis from repeated kinking of the ureter; except for this,

mobility of the kidney is rather a discomfort than a serious disease, and

does not tend to a fatal result.

Diagnosis.—A movable kidney is likely to be confounded with small

ovarian cysts, with distended gall bladder, with tumors of the omentum,
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mesentery, stomach, pancreas, ascending or descending colon, with retained

faeces, or with large spleen. Ovarian tiunors are movable only in direc-

tions determined by their pelvic connections, and cannot be pushed up into

the loin. A distetided gall bladder has dullness continuous with that of the

liver, but may be extremely movable. Its cystic nature may be recogniz-

able. Tumors of the alimentary canal or pancreas have rarely a perfectly

smooth surface, vary in shape and size, and are more continuously painful.

An enlarged spleen is never behind the intestines
;
the lower it lies, the more

it gets to the front of the abdomen, and always close under the parietes.

Treatment.—The object of treatment, if symptoms are severe enough
to require it, is to retain the kidney in its normal position, and so prevent
the weight, dragging and pain, as well as the strangulation and other symp-
toms that may result from kinking of the vessels or the ureter. Abstention

from violent exercise may be enough in some cases, and rest in the recum-

bent posture will at all times give relief. But as getting about again brings

on the troubles, it is desirable to attempt support of the kidney by some

kind of pad, truss or bandage. A spring truss, with large pads pressing on

the front of the affected loin may be used, or a broad bandage with a large

pad sewn into it, and so arranged as to prevent vertical displacement. Dr.

Newman, of Glasgow, recommends a tight-fitting elastic bandage, extending
from the groin to the sixth or seventh rib, under which an air-pad, capable
of being inflated while in position, prevents the descent of the kidney. The
treatment of the symptoms of strangulation consists in complete rest, the use

of poultices and hot fomentations to the loin and abdomen, and opium or

morphia by injection or suppository. Severe cases justify the operation of

nephrorrhaphy , by which an incision is made in the loin and the kidney is

stitched to the parietes. It may even be desirable to excise the kidney

altogether if nephrorrhaphy fails, and especially if the kidney is diseased as

well as movable, with the proviso that the other kidney is sound.

RENAL CALCULUS.

{^Nephrolithiasis^

The following are the varieties of urinary calculi. The first five are the

commoner forms
;
the others are much more rare :

—
1. Uric Acid.—Hard, round or oval in shape, smooth or finely tubercu-

lated, sometimes faceted from contact; of yellowish, fawn, or reddish

color. They vary in size, from that of poppy seeds to that of mustard seeds

or peas, and are occasionally very much larger. Frequently they exist in

great numbers.

2. Sodic Urate.—Soft, not generally of large size.

3. Calcic Oxalate, or ^^
Mulberry Calculus.'''—These are very hard, rough

or irregular on the surface, and of blackish-brown color
;
when smaller they



RENAL CALCULUS. 729

are smooth, rounded, grayish or brown in color. Generally they are

solitary.

4. Mixed Calcic and Triple Phosphate, or Fusible Calculus.—The mixed

phosphates are precipitated in urine, rendered alkaline by ammoniacal de-

composition, such as occurs when the secretion is retained in the bladder

or in a dilated pelvis. They rarely form the nucleus of a stone, but are

deposited upon other calculi of uric acid or oxalate, upon foreign bodies

{e. g., in the bladder), and upon the inflamed mucous membrane of the

bladder or of the renal pelvis. They may thus enormously increase the size

of vesical stones, and in the pelvis may form concretions, which are moulded

to all the infundibula and calices. The deposit is white, soft, friable, and

fuses under the blowpipe into a kind of enamel.

5. Calcic Phosphate.
—White and chalky, rather smooth on the surface,

with an earthy fracture, varying in size from that of a pea to that of a hen's

6. Calcic Carbonate.^SmaW, very hard, smooth, gray, yellowish, or bronze-

colored, and varying from minute grains up to stones the size of a hazel-nut.

7. Cystine.
—Usually egg-shaped, the surface granular, glistening with

crystals, of yellow color, looking translucent on section, with indications of

a radiating structure, and rather soft in consistence. They become green

on exposure.

8. Xanthine.—In physical characters like uric acid calculi, but of a

cinnamon color, soluble in liquor ammonise and liquor potassse. They are

extremely rare, and have not been found in the renal pelvis.

9. Urostealith.—Soft greasy concretions, which have been found in a few

cases
;
one was shown to consist of about one-third cholesterin and. fat, one-

third uric acid, and some oxalates.

10. Indigo.
— Once found in the renal pelvis by Dr. Ord as a calculus

weighing 40 grains.

The majority of calculi consist of more than one of the above substances,

and sometimes there are found alternating layers of uric acid, oxalate, and

phosphate, laid upon one another under varying conditions of the urine.

Phosphates and carbonate are deposited in alkaline urine
;

the remainder of

the calculi above enumerated form in acid urine.

For long it has been believed that the centre or nucleus (/. e., the first

formed portion) of most calculi is uric acid ; but even within that, calcic

oxalate or sodic urate has been found. Some calculi are deposited upon a

nucleus of blood-clot, mucus, or renal casts, and the ova of Bilharzia ha^ma-

tobia may form the starting point of renal stones. Most calculi are formed

in the urinary tubules, and some even in the epithelial cells (Ralfe) ;
and

the frequency of uric acid and calcic oxalate as components of stone is, no

doubt, determined by their relative insolubility. Another important factor

seems to be the presence of some "colloid matrix," such as may be formed
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by mucus, blood, or perhaps the* protoplasm of the epithelium cell
;
since it

has been shown by experiment that in the presence of viscid solutions a

chemical precipitation does not take place rapidly in a crystalline form, but

more slowly in the shape of granules, spheroids, and laminae, which have

been called submorphous. Such colloid matter, therefore, determines the

form of the precipitated matter, and may also bring about the precipitation

in a secretion overcharged with the relatively insoluble salt. Dr. Ralfe

thinks that the cause may often be an impairment of vital power in the

renal cells, so that they fail to secrete uric acid or oxalate, and hence these

substances are actually deposited in the cells, the cell substance acting as

"colloid." Ultimately the calculus grows by accretion of other deposits

upon it.

Etiology.—Calculus is very much more frequent in the eastern part of

England than in the middle or western parts ;
and though a chalky soil, and

therefore hard water, prevail in the eastern counties, this does not at once

explain it, since the vast majority of calculi from patients in these parts are

of the uric acid variety. Stone is more common among the poor than the

rich, in males than in females, and perhaps more so in early or late life than

middle age. Dr. Ralfe points out that these are periods of vital impair-

ment. For instance, febrile illnesses are common among children, and

many suffer from malnutrition
;

on the other hand, in old age, besides the

obvious waning of the powers generally, there is often local impairment
from urethral stricture, or prostatic enlargement, or diminished expulsive

powers. Mr. Cadge's observation, that it was rarely seen in the children of

the well-to-do, and that milk was commonly absent from the diet, seems in

accordance with this view.

Symptoms,—(i) When a stone exists in the pelvis of the kidney, it

may remain entirely latent, or it may give rise to lumbar pain, haematuria,

albuminuria, or the passage of pus from the induction of pyelitis ;
and these

changes may result from the presence of very small stones, or of the deposit

known as gravel. (2) If it falls into the ureter it may become impacted or

move along with great difficulty, causing renal colic, hasmaturia, and, under

certain circumstances, obstructive suppression. (3) The later effects of renal

stones, either in the kidney or after impaction in the ureter, are pyelitis of

all degrees, pyelonephritis, perinephritis, and perinephric abscess, hydrone-

phrosis and pyonephrosis, the symptoms of which have been already described.

Gravel and calculus are frequent causes of lumbar pain, which is often

regarded as "
lumbago

"
or muscular rheumatism. Dr. Fagge believed that

lumbago was almost invariably the result of the irritation of acid urine or of

something deposited from it
;
but this scarcely seems proven. The lumbar

pain or aching may be rendered worse by jolting or shaking. If the symp-
toms aTe of long duration, albumin, pus, or mucus may be passed, and from

time to time blood in varying quantities. Occasionally, small calculi or
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gravel are discharged with the urine. The subsidence of symptoms entirely,

after a long period of activity, may be due to the calculus becoming encysted.

Renal colic is caused by the spasmodic contraction of the muscular fibres

of the ureter, irritated by the passage of the calculus. It is comparable with

biliary colic, and is characterized by intense pain, rigors, nausea, and vomit-

ing. The pain is situated in the loin and iiank of the same side, and radi-

ates downward and inward to the groin and testicle ;
sometimes to the thighs,

and even to the heel and sole of the foot ;
at others to the abdomen, chest,

and back. In the severer attacks the patient is doubled up with the pain, or

writhes on the floor, and bursts out into profuse perspiration, or he becomes

pale and collapsed, witli quick, feeble
'

pulse ;
but the temperature may be

raised. With this there are nausea and vomiting, often a rigor, and some-

times even general convulsions. The testicle on the same side is retracted,

and is swollen and very tender. The pain may be less for a time, but soon

returns, and altogether it may last a few hours or a day or two, uutil at

length the stone is passed into the bladder or returns to the pelvis, when

there is sudden relief, and only an aching, smarting sensation in the side is

left. The pain may, however, cease when the calculus still remains impacted

in the ureter. During the attack, micturition is frequent and painful, and

the urine is scanty, coming, perhaps, only in drops ;
and it may contain

blood. By examination of the abdomen, one can sometimes detect the stone

in the ureter, and watch its course from kidney to bladder.

Such an attack may occur spontaneously, or may be brought on by some

movement which appears to dislodge the calculus from its position. Renal

colic may recur in the same patient. This, of course, must depend on the

number and size of the stones ; obviously, if a stone gets back into the pelvis

it may set up renal colic on again becoming impacted.

Obstructive suppression is distinguished by Sir W. Roberts from the sup-

pression which results from acute congestion or acute inflammation in Bright's

disease, and the symptoms in marked cases are strikingly different. Obstruc-

tive suppression arises when both ureters are simultaneously compressed, as

occurs in women when cancer of the pelvic organs invades the base of the

bladder; or when one kidney has been disorganized, or excised, or other-

wise placed hors de combat, and a calculus becomes impacted in the ureter

of the healthy organ. In some casea, no urine is voided ;
in others, a certain

amount may be passed in small quantities at long intervals, but it is clear,

watery, of very low specific gravity
—

e.g., 1006—and contains an extremely

small quantity of urea or other solids ;
and there is no albumin, unless there

is blood, or unless the urine is modified by the cystitis which accompanies

cancer of the bladder. The patient's condition is not at first materially

altered. He may eat as much as usual, but he loses muscular power, and

becomes sleepless, and after some five or six days he is seized with muscular

twitchings or jerkings, affecting the arms, legs and trunk. The pupils are
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contracted, the breathing is slow, panting, and laborious, the mouth and

tongue are dry, and there is great thirst. The muscular twitchings continue,

and the patient becomes restless, indifferent, and drowsy, but neither con-

vulsions nor coma occur. Death, as a rule, ensues from nine to eleven days

after the commencement of the obstruction, and is very rarely postponed

beyond this. Recovery may take place if the obstructing calculus is passed

or dislodged from the breaking down of any new growth that has been the

means of blocking the ureter. Sir W. Roberts points out that an obstructive

suppression of a less dangerous kind may arise in the course of a double

hydronephrosis.

The production of pyelitis, hydronephrosis, and perinephric abscess as

a result of stone, and the symptoms indicating them respectively, have

already been discussed.

Diagnosis.—The typical symptoms—lumbar pain, hgematuria, and albu-

minuria—may be caused not only by a medium-sized calculus, but also by
fine gravel and uric acid crystals, which will readily pass the ureter ; and in

these cases testicular pain and frequency of micturition may also be present.

The diagnosis may be made by rendering the urine alkaline, when the symp-
toms will quickly diminish or cease altogether. A severe attack of colic,

associated Avith haematuria and testicular pain and retraction, is very strong

evidence of calculus
;
but other foreign bodies besides calculus may set up

colic while passing the ureter—e. g. ,
masses of viscid mucus the result of pye-

litis, clots of blood that have formed in the renal pelvis, fragments of tissue

in cancer of the kidney, and, exceptionally, hydatid daughter-cysts.

Haematuria results from a number of causes in the kidney and the bladder.

When blood comes from \h^ kidney it is mostly intimately mixed with the

urine
;
when it comes from the bladder it mixes much less completely

—the

urine is passed first and the blood follows. Large flat clots are more likely

to form in the bladder; small cylindrical clots may come from the ureter.

Any disease leading to hemorrhage from the kidney may be mistaken for

calculus, since hasmaturia may occur without other symptoms being promi-

nent.

In cancer of the kidney hemorrhage is often more abundant and more

continuous. Gelatinous red lumps appear in the urine after the blood ;
and

sometimes cancer-cells may be found by the microscope. The presence in

due time of a tumor will help the diagnosis. Calculus is more likely in a

young patient, but either may be present in middle or old age. Tubercle

of the kidney may closely simulate calculus, by lumbar pain, frequent mic-

turition, pus in the urine, and even blood. In the former there may be a

family or personal history, or present indications of tubercle
;

haematuria

and renal pain are less prominent and characteristic. Cystitis is simulated

by the frequency of micturition which occurs in renal calculus, especially if

hgematuria is absent. Previous attacks of lumbar pain, and the acid reaction
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of the urine, if pus is present, are in favor of a renal origin. Hysteria may
simulate renal pain, and requires very careful consideration.

On rare occasions, when the renal pelvis contains numerous stones, these

may be recognized by a crackling sensation conveyed to the fingers placed
under the twelfth rib

; and a diagnosis is sometimes effected by the surgeon

making an exploratory incision, and sounding the kidney with a long needle.

Some differences have been noted in the symptoms dependent on the

chemical nature of the calculus. Uric acid calculi produce the least pain,

which is dull and oppressive, with a sense of weight. The urine is acid,

bleeding frequent, not excessive, and periodic apart from exertion. The
mucous deposit is yellowish or rusty. Calcic oxalate causes acute pain
referred to a particular spot, as well as shooting in the ureter, shoulder, or

epigastrium. The urine is less acid, bleeding is abundant, and the mucus is

glairy and greenish. Phosphates cause severe unremitting pain, attended

with exacerbations. The urine has been at some time alkaline, thete is

much muco-pus or flocculent mucus, which may be tinged with blood,

though free bleeding is rare.

Treatment.—For the earlier warnings of stone, namely, lumbar pain,

acid urine, a trace of albumin, etc., alkalies and diluents should be used:

such as the acetate, citrate, and bicarbonate of potash, in 20 to 30-grain

doses, every three or four hours, until the urine is neutral or alkaline. Pure

or distilled water may also be drunk, and alcoholic liquors should be avoided.

The diet should be only moderately nitrogenous. Dr. Ralfe recommends

turpentine in capsules every morning or twice daily. If the existence of

stone has been definitely shown by one or more attacks of renal colic, and

no stone has passed, a greater effort to get rid of the stone, or reduce its

size by the " solvent method," may be made. For this from 40 to 60 grains
of the acetate or citrate of potash should be given in half a tumblerful of

water, every three hours, and continued for some months. The treatment

may be assisted by occasional saline purges, by the use of water as a drink,

and the avoidance of alcohol, and by a carefully regulated diet. Much
benefit is often derived from residence at Vichy, Ems, Carlsbad, Salzbrunn,

Tarasp, Neuenahr, or Wildungen, where the waters are alkaline or saline.

As a preventive of stone exercise is desirable
;
but the encystment of a large

calculus is likely to be favored by rest in the recumbent position, inclining
to the affected side.

Treatment of Renal Colic.—Anodynes are here required, both to

relieve the intense pain, and because they may also relax the spasm of the

ureter, and so facilitate the escape of the stone. If the pain is severe, a

morphia injection should be at once given ;
or morphia or opium may be

given internally, or in suppositories, or chloroform or ether may be inhaled.

Locally, hot poultices, hot fomentations, belladonna applications, or the hot
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bath should be used. The patient should be at rest, and warm diluent

drinks, barley-water, etc., should be taken from time to time.

Surgical Treatment.—When the symptoms of stone in the kidney are

very severe, and remain unrelieved after prolonged medical treatment, or if

the patient is prevented from following his livelihood, an operation for the

removal of the calculus (nephro-lithotomy), or even of the kidney itself if the

calculus cannot be found, may be judged expedient.

ALTERED CONDITIONS OF THE URINE.
Some conditions of the urine not necessarily dependent on changes in the

kidney have yet to be noticed, together with some diseases of uncertain

pathology affecting the urine.

Quantity.

This is on an average fifty ounces, or 1450 cubic centimetres, per diem.

It depends directly upon the pressure in the renal glomerulus, and conse-

quently the urine is increased by conditions that raise the arterial tension

either generally or in the kidney, and diminished by those that reduce this

tension. Excessive secretion of urine is called polyuria, its suppression

anuria. Daily causes of increase are the ingestion of fluids, and exposure of

the bodily surface to cold ;
while it is diminished by abstinence from drink,

by free sweating, and the loss of fluid from the circulatory system. The

flow of urine is increased in the earlier stages of chronic granular kidney, in

lardaceous disease of the kidney, in rare cases of cerebral disease, in diabetes

insipidus, and diabetes mellitus. A temporary increase is seen in hysterical

attacks, as a result of mere nervous excitement (not unfrequent during

medical examination for life insurance), and from the administration of sub-

stances having a diuretic action, such as the acetates, citrates, and tartrates,

and perhaps, most commonly, alcoholic drinks. The urine is scanty or

suppressed in acute nephritis, in the last stages of chronic nephritis, in

obstruction of the ureter unless the other kidney is equal to the task of

secreting twice its normal amount, in all febrile processes, in cardiac failure,

and after repeated vomiting, or profuse diarrhcea.

In order to ascertain the daily excretion of urine, all that is passed during

twenty-four hours should be measured, and the mean of several consecutive

days should be taken, so as to exclude the variations that are noticed under

all circumstances.
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Specific Gravity.

This varies directly as the amount of soHds in the urine, inversely as the

quantity of water—that is, of the urine itself. The excretion of both water

and solids varies with the period of the day, and it is therefore desirable, for

accurate estimation, to mix the whole of the urine secreted during twenty-
four hours, and then to ascertain the specific gravity of the combined liquids.

This is done by floating in the urine a ti?'inoineter, a glass instrument

weighted by mercury and graduated from o to 50. In distilled water it

sinks, so that the level of the liquid corresponds to zero
; the specific gravity

is read as 1000. In different urines it floats at higher levels. If the upper
level of the liquid touches 15 or 20 it is described as having a specific gravity
of 1015 or 1020 respectively. If the quantity of urine is too small to float a

urinometer it may be diluted with one, two, or three volumes of water, as

may be required, and the specific gravity will be obtained by multiplying
the last two figures by the number which represents the dilution. Thus, a

specimen of urine which, diluted with three volumes of water gives a specific

gravity of 1007, has really a specific gravity of 1028 (7X4= 28). Dr.

Oliver has had made a graduated tube, and a glass bead which sinks in urine

of 1008; if it floats the urine is gradually diluted until the bead sinks, when
the mark on the tube reached by the fluid shows the original specific gravity.

For rough purposes glass beads can be obtained which will sink respectively
in urines of specific gravity 1005, loio, 1015, 1020, 1025, or 1030.
The urine in health has a specific gravity of 1015 to 1025. It is dimin-

ished by most of the causes of polyuria, so as to be loio, 1006, 1004, or even

less
;

as in chronic granular kidney, lardaceous disease, diabetes insipidus,

hysteria, nervous excitement, and under the influence of diuretics. It is

increased by all the causes of scanty urine, such as heart disease, acute

nephritis, and profuse sweating, and by conditions which increase the solids

actually or relatively to the fluid secretion. In diabetes mellitus the specific

gravity is increased to 1030, 1040, or 1050, although the quantity of urine is

many times more than the normal
;
the unnatural secretion of large quantities

of sugar, while urea is often above the normal, accounts for this exceptional
condition. Albumin occurs in urines of both low and high specific gravity;
it must help in increasing the density, but it is, as a rule, in very small

quantity when the conditions of the kidney allow a free secretion of urine.

Solids.

The daily average of solids amounts to 950 grains or 58 grammes. Their

amount is accurately estimated by evaporating a specimen of the urine

(collected during twenty-four hours), and weighing the residue. Since the

specific gravity is in proportion to the solids, it ought to be possible to

calculate the latter from the former with some degree of correctness. The
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average yield of solids on evaporation is about 4 per cent.
; the average

specific gravity is 1020. If the last two digits 20 are multiplied by 2 we get

40—that is, the amount per 1000, and this corresponds to 4 per cent.

Hence the rule to multiply the last two digits of the specific gravity by 2, in

order to obtain the amount of solids per 1000
; they must then be multiplied

into the figure representing the quantity of urine, and divided by 1000;
thus :

—
(Daily amount in cub. cent.) 1450 X 4° (= 20 V 2)

1000
-= 58 grammes.

The figure 2 thus employed is called Trapp' s co-efficient, but the figure

2.33
—Haeser' s co-efficie)it

—is thought to be more accurate, especially for

specific gravities over 1025. The constituents of the urine whose increase is

likely to affect the total daily solids are urea
;

the chlorides, phosphates, and

sulphates of sodium, potassium, ammonium, calcium and magnesium ;
urates

of sodium, ammonium and calcium
;
and the abnormal constituents—sugar

and albumin. A great increase in solids is found in pyrexia, and in

lithsmia. Excess of the nitrogenous constituents (urea) is called azoturia ;

the presence of sugar and albumin respectively glycosuria and albumi?iiiria.

There is an actual diminution of solids in the conditions known as 7'enal

inadequacy and anazoturia.

The following require further consideration :
—

Urea.—This constitutes about one-half the total solids of the urine, and

is the chief form in which the nitrogen of the body is excreted. Its presence
in the urine can be shown by evaporating an ounce of urine to about one-

third its bulk, and adding a drachm of strong nitric acid : a flaky, feathery

mass of crystals of urea will be deposited as the mixture cools.

A rough estimate of the quantity of urea in any specimen may be some-

times given by nitric acid. In normal urine this acid gives no precipitate

of nitrate of urea, unless after evaporation ;
but in highly concentrated

urines, the salt crystallizes out as the urine cools.

Quantitative Estimation.—For this purpose the hypobromite process is now

commonly employed. This depends upon the decomposition of urea by the

hypobromite of sodium into carbonic acid, water, and nitrogen
—

(CON^H^ + 3NaBrO = 3NaBr + CO^ + aHp + 2N).

The nitrogen is measured, and from that the amount of urea can be calcu-

lated, the proportion of urea to its contained nitrogen being as 60 to 28, or

15 to 7. The apparatus consists of a small bottle, provided with a perforated

cork, through which a glass tube passes, connected by a flexible tube with

the upper end of a large graduated glass cylinder. This last is immersed in

water. A measured quantity (5 c.c.) of a solution of hypobromite of sodium

is placed in the bottle, and with it a small glass tube containing 5 c.c. of

urine, in such a way that the hypobromite does not mix with the urine.
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When, however, the bottle has been carefully corked, so that no gas may
escape except through the tube, the bottle is turned about, or shaken, the

hypobromite mixes with the urine, nitrogen gas at once comes off, and passes

by the flexible tube into the immersed glass measure, where its quantity can

be read off in due time, when the apparatus is cool. The other results

of the decomposition
—

water, carbonic acid, and sodium bromide—remain

in solution. In the apparatus generally employed the graduations are made

to represent not the volume of nitrogen gas, but the percentage of urea in

the urine that such volumes are equivalent to, and a tedious calculation is

thus saved.

Sqicibb's process is essentially the same thing. The liquor sodae chloratae

of the U. S. Pharmacopoeia, containing the hypochlorite of sodium, is used

instead of the hypobromite of sodium, and the nitrogen is measured by the

amount of water it displaces from a bottle completely filled and connected

by a tube with the bottle in which the decomposition takes place. The dis-

placed water has the same bulk as the liberated nitrogen, and the calculation

of the percentage and total urea can be made therefrom. This is free from

the only disadvantage of the hypobromite process, namely, the necessity of

handling bromine from time to time in the preparation of the hypobromite,
which rather readily undergoes decomposition after keeping.

The average daily excretion of urea is 512 grains, or 33.2 grammes: it

forms normally about two per cent, of the urine. The quantity varies very
much under different circumstances. It is influenced most by the amount

of nitrogenous food taken, being increased in proportion to this. It is

increased also by the ingestion of water, and of table or other salts, and by
the addition of fat to nitrogenous diet

;
but the further addition of farina-

ceous food again diminishes it. Moderate muscular exercise does not

affect it.

In relation to disease, one must not rely only upon the percentage, but

upon the absolute daily amount as far as that can be ascertained. The per-

centage may be high in consequence of diminished passage of water, as after

sweating, or restricted supply of water, while the daily excretion of urea is

normal. An increase of urea takes place in fevers, and in diabetes. A con-

siderable decrease is present in all forms of Bright's disease.

Dr. Prout described a condition of ill health, which he attributed to an

excessive excretion of urea
;
and he called it azoturia. The urine has a high

percentage of urea, so that the nitrate is readily deposited on the addition

of nitric acid to urine in a test-tube, while the urine is normal or even

increased in quantity. Such patients, he says, suffer from irritability of the

bladder with frequent micturition, from acidity of stomach, dull pain in the

back, flatulence, languor, bodily and mental fatigue, and restlessness at

night ;
but there is no thirst, nor loss of appetite, nor emaciation. Prout

allowed that the condition was rare, and recommended, as treatment, nutri-

47
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tious but largely farinaceous food, moderate exercise, avoidance of fatigue,

purgatives, alteratives and sedatives, especially opium. Dr. Brunton suggests

that the symptoms may be due to indigestion in persons habitually requiring

large quantities of nitrogenous food, with subsequent poisonous action on

nerve and muscle of the products of imperfect digestion or tissue waste.

Chlorides.—Their presence is shown by a white precipitate on the addi-

tion of nitrate of silver to the urine, acidulated with nitric acid. Some
idea of their quantity may also be obtained in this way. Normally, the

precipitate is thick and curdy. With diminished chlorides it may be a mere

turbidity. The chlorides are lessened in all acute febrile processes, and

especially in pneumonia, when they may be entirely absent.

Phosphates.—Phosphoric acid in the urine is combined with the alkaline

bases, sodium and potassium, and with the earthy bases, calcium and mag-
nesium. The alkaline phosphates form about two- thirds of the whole, and

are always held in solution
;
the earthy phosphates form about one-third,

and are spontaneously precipitated from the urine under various circum-

stances, as phosphatic deposits and calculi.

One of the causes of such deposition is an alkaline condition of the urine.

The earthy phosphates are dissolved by acids, and again precipitated by
alkalies. If the urine becomes alkaline in the body, or after it has been

passed, phosphates are deposited ; and the kind of phosphate depends upon
whether the alkalinity is due to fixed alkali, or to ammonia. The urine in

health may be temporarily alkaline from the ingestion of much vegetable
matter or other food containing citrates, tartrates, or malates of potassium
and sodium. These are converted into carbonates in the intestines, and

absorbed as such into the blood, and hence diminish the acidity of the

urine, or render it alkaline.

Occasionally the urine, when passed, is quite turbid from a white deposit,

consisting mainly of amorphous phosphate of calcium (CagPjOs). This

settles as a bright white deposit, immediately soluble in dilute acetic or

nitric acid. Rarely there is mixed with this a crystalline phosphate

(CaHPO^ -|- 2H2O), showing under the microscope rods and needles,

lying loose or grouped into rosettes, stars, fans, and sheaf-like bundles, or

club-shaped or bottle-shaped masses. This is sometimes called stellar phos-

phate. A magnesian phosphate (MgsP.Og), in elongated plates with oblique

ends, has also been identified.

A much more common occurrence is this, that on heating a feebly acid or

neutral urine a turbidity or thick white deposit of earthy phosphates occurs,

which closely resembles albumin, but is at once distinguished from it by

being dissolved by a drop of acetic or nitric acid. This effect of heat has

been attributed to the driving off of carbonic acid, to the decomposition by
heat of a combination between alkaline and calcium phosphates (Salkowski),

and to the decomposition of a dicalcic phosphate (Ca-^H^P.^Og), held in
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solution by other salts, into a monocalcic phosphate (CaHoP^Os), and the

tricalcic phosphate (CaaP^Og), which is insoluble (W. Smith). The addition

of liquor potass^e or liquor sodae to the normal urine at once throws down

the phosphates.

If the urine becomes alkaline from the presence of ammonia, the ammonio.

magnesian or triple phosphate is precipitated (MgNH^POg + 6H2O). It

forms triangular prisms, wdth beveled ends, often very perfect indeed, but

sometimes modified by the edges or angles being, as it were, planed off, or

the ends or surfaces hollowed out. They often reach a large size, and are

strongly refracting. This deposit may*be mixed with that of the phosphate
of calcium.

Sulphates.—These are precipitable by barium chloride, but never form

deposits spontaneously. It is rarely necessary to estimate their amount for

clinical purposes.

Calcic Oxalate.—The quantity of calcic oxalate secreted daily is very

small, but it is sometimes seen as a deposit in the urine, or, as already

stated, it forms calculi in the kidney. In urine containing an oxalate

deposit there is mostly a pale gray mucus-like sediment, and above this a

white, dense layer, with a wavy, sharply-defined surface. Under the micro-

scope will be found the minute octahedra of calcic oxalate, looking often

like square envelopes, and measuring from -^oT ^° Too' °f ^^ ^^^^ i^ ^he

side. In different positions they may seem to have a rhombic or hexagonal

outline, and if the edges are not developed they may form square prisms,

with pyramidal ends. A not uncommon variety is that of the " dumb-

bell," which is really a disk, with a central depression on either face, lying

on its side, and seen edgeways. Such formations no doubt result from slow

precipitation in the presence of colloid matter, as shown by Dr. Ord.

Calcic oxalate crystals are soluble in hydrochloric acid, and insoluble in

acetic acid. Their deposition is sometimes due to excessive ingestion of

vegetables (cabbage, rhubarb) containing oxalates ; or to changes in the

urine after secretion
;

or to disturbances of digestion. Their connection

with certain symptoms, such as languor, depression, and hypochondriacal

feelings (the so-called oxalic acid diathesis), is very doubtful, unless both the

oxalate deposit and the symptoms are the result of indigestion.

Uric Acid and Urates.—The urine contains quite a small proportion
of uric acid, but deposits of the free acid and of its salts are not infrequent.

As in the case of the other constituents, the precipitation is not always or

even generally due to excess of the substance precipitated, but rather to

deficiency of water or a change in the chemical condition of the urine.

Uric acid deposits are distinguished by their yellow, orange or red color,

and consist of minute shining grains, which with a lens or even the naked

eye can be seen to have a crystalline, acicular, or prismatic shape. Under
the microscope they show themselves as fusiform or lozenge-shaped crystals,
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with sharp ends and rounded sides
;

or as shorter and thicker crystals, with

blunt extremities, and more barrel-shaped : but generally in some modifica-

tion of the diamond shape. They are frequently grouped together in

radiating clumps or star-like masses. Thick crystals lying on their edges

may seem to be rectangular, and the lozenge-shape may not be detected till

they roll over. Sometimes the sides of such masses are marked by a divi-

sion into several plates {striated^. These differences of shape are due to the

conditions of the medium in which precipitation takes place. Their color

is that of the urinary pigment, for which they have great affinity. The

crystals are insoluble in acids, but can be dissolved in alkalies.

Urates are, as a rule, precipitated, in an amorphous form, as a thick pink

or red sediment, which comes down as the urine cools {brick-dust or lateri-

tious). This color is also due to urinary pigment {uroerythrin), but it may
be absent, or amount to nothing more than a yellow tinge. A gentle heat

will at once dissolve the deposit
—for instance, the addition of hot water to

the vessel containing them ; and if the urine is being tested for albumin, the

urates dissolve, and leave the fluid clear before the albumin begins to appear.

This deposit consists chemically of the urates of sodium, potassium, ammo-

nium, and calcium, with a large proportion of free uric acid. Occasionally,

urate of sodium is separately precipitated in a crystalline form—not in the

acicular form found in gouty deposits, but as opaque globular masses, with

projecting straight or curved spines (^hedgehog crystals').

The Murexide Test.—If a particle of uric acid or a urate is heated on

porcelain or a glass slide with a drop of nitric acid, and a drop of ammonia

and water is added to the dry residue, a purple-red color is developed.

Liquor potass?e changes this to purple-blue.

Quantitative Estimation.—If to a measured quantity of the urine about

one-twentieth of its bulk of strong hydrochloric acid is added, the whole of

the uric acid is precipitated after twenty-four hours. It may then be col-

lected, dried, and weighed. Or, instead of being weighed, it may be

estimated by the hypobromite method. The precipitate is washed from

the filter, and boiled with peroxide of lead, by which it is converted into

carbonic acid, oxalic acid, allantoin, and urea, and the solution is dealt

with as is described for urea (p. 736). The quantity of nitrogen represents

about one-third of the uric acid actually present (more accurately, 56 : 152,

C5H,N,0,= i52, N, = 56).

Dr. Pavy estimates uric acid by his ammoniated cupric solution {see

Diabetes). Twenty c.c. of this test are decolorized by .01866 gramme of

uric acid. He states that the reducing action of healthy urine is due partly

to uric acid, and partly to a trace of sugar. It is, therefore, necessary to

find the total reducing action of the urine, and then the reducing action of

a specimen from which the uric acid has been precipitated by acetate of

lead. The difference represents the quantity required.
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In another process, three or four drops of caustic soda are added to 300
or 400 c.c. of urine, and after the phosphates have subsided to 100 c.c. of

the clear liquid 4 c.c. of solution of sulphate of zinc (i in 3) are added.

The uric acid is precipitated as urate of zinc. This is submitted to the

hypobromite process.

. The daily excretion of uric acid is from three to eight grains.

Urinary Pigments.—The urine varies in color both in health and

disease. Vogel has prepared and published a series of tints, varying from a

very pale tint of yellow, to red, red-brown, and almost black, and specimens
of urine might in particular cases be referred to these fov comparison. But,

as a rule, it is sufficient to distinguish between pale urines, normal-colored

urines, and high-colored urines in health ; while in disease we may observe,

in addition, different shades of red, reddish-brown, and brownish-black from

the admixture of blood (p. 677), or bile pigment (p. 585), and an opaque
white color in chyluria (p. 725).

The difference of tint in pale and high-colored urines is mostly dependent

upon the amount of water contained in them. Pale urines are of low den-

sity, and contain a large quantity of water and a small percentage of solids.

They result from all causes which increase the flow of urine, such as free

ingestion of fluids; a check to the cutaneous transpiration, as from cold;

increased arterial pressure, as in early chronic Bright's disease; and nervous

conditions, as hysteria, ordinary excitement, and diabetes insipidus. The
urine of diabetes mellitus forms an exception in being pale and abundant,

while it has a very high density from the quantity of sugar contained in it.

High-colored xinnQS are commonly of great density, scanty in quantity, and

contain a large percentage of solids. They occur after profuse sweating, or

diarrhoea
;

in fevers
;
and in disorders of the circulation, by which the

glomerular flow is diminished.

There is still much uncertainty as to the exact nature and number of the

urinary pigments. The best "known is urobilin. It gives a definite spectrum,
with an absorption band at Frauenhofer's line F, which is darkened by the

addition of acids to the urine, and caused to disappear by caustic soda or

potash. Febrile or pathological wobiliii (MacMunn) is different, but de-

rived like the preceding from bile pigments and from hasmatin. It is,

according to MacMunn, indistinguishable from stercobilin. Urohcemato-

porphyrin is derived entirely from htematin
;

it occurs in the urine of

rheumatic fever, and some other diseases. Uroerythrin is the coloring

matter of pink urates.

The urine may also contain chromogens—that is, bodies which do not at

the time color the urine, but develop a color, either on standing, or on the

addition of oxidizing agents. The following are known : (t) the chro-

mogen of febro-urobilin, shown to exist in febrile urine, by the addition of

nitric acid; (2) a chromogen found sometimes in the urine of anaemia,
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which, though quite pale when passed, may yield a deep red color on the

addition of nitric acid
; (3) the chromogen of melanin, a black pigment,

which is developed on exposure, or on the addition of nitric acid in the

urine of patients suffering from melanotic sarcoma, although it is clear when

passed ; (4) indican, or the chromogen of indigo-blue. This is the result

of the absorption of indol from the intestinal canal. It exists in normal

urine to a very small extent, but is greatly increased in all conditions leading
to retention of intestinal contents, such as constipation, intestinal obstruc-

tion, and peritonitis. Its presence is detected by the addition of an equal

quantity of hydrochloric acid, and then a few drops of a saturated solution

of chloride of lime. Indigo is thus formed, and colors the mixture blue or

violet. It can be separated by shaking with chloroform, which then forms a

blue layer at the bottom of the test-tube. Sometimes the addition of nitric

acid alone develops a blue, violet, or blackish color, due to the separation of

indigo.

It must not be forgotten that several medicinal substances color the urine,

or give color-reactions with tests employed for other purposes. Rhubarb

containing chrysophanic acid makes the urine a deeper yellow ;
and santonin

the same. The addition of an alkali will turn these urines red. Logwood
also gives a reddish tinge to the urine.

Carbolic acid, taken internally, or absorbed from carbolic spray or dress-

ings, often causes the urine to be dark brown, or greenish-black, from the

presence of substances resulting from its oxidation, of which hydrochinone is

one. Creasote may have the same effect. If potassium iodide or potassium
bromide is being taken, nitric acid may darken the urine from the liberation

of free iodine or bromine, and I remember a good deal of confusion being
caused in one case where some starch used as a dusting powder had got into

the urine of a patient taking potassium iodide, and a deep blue color was the

result of the addition of nitric acid. Free iodine or bromine can be sepa-

rated by shaking with chloroform.

Reaction of the Urine.

The urine is, as a rule, acid in reaction, and acidity is probably due to

the presence of the acid phosphate of sodium, and partly to free lactic and

hippuric acids. After a meal the urine may be alkaline
; and sometimes the

reaction is atnphoteric or amphogenous—that is, it turns blue litmus paper

red, and red litmus paper blue. The acidity of the urine during twenty-four

hours is equivalent to about 14 grains of carbonate of sodium, or to 30 grains

of oxalic acid. After it has passed from the body the reaction of the urine

generally undergoes a change, becoming first more acid, then again less acid,

and finally alkaline. These changes are due to fermentation from the

presence of microorganisms ; for if urine is properly protected from contact

with such bodies, it may be preserved for years. Tlie increased acidity is due
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to more acid phosphates, as well as lactic and acetic acids. The alkalinity

results from the decomposition of urea and the formation of carbonate of

ammonium. In the former case uric acid is often deposited ;
in the latter,

triple phosphates, urate of ammonium, and phosphates and carbonate of

calcium are thrown down.

It is, therefore, always desirable to know the reaction of the urine imme-

diately it is passed from the body. If it is then alkaline, it must be ascer-

tained whether the alkalinity is due to the fixed alkalies, potash and soda, or

to the volatile alkali, ammonia. A piece of red litmus paper turned blue by
the urine, and subsequently gently war^iied over a spirit lamp, will lose its

blue color in the case of ammonia; but will retain it in the case of the fixed

alkalies. If ammonia is shown to be present, it is due to decomposition of

the urine from retention in the bladder, or other parts of the urinary appa-

ratus, in pyelitis, pyonephrosis, etc., precisely similar to what takes place in

ordinary urine after it has been passed some time. If the alkalinity <is due

to fixed alkalies, this results from changes in the blood, whether from

diminished supply of acids, or increased supply of alkine constituents.

The most certain means of producing alkalinity of the urine is by the

ingestion of large quantities of the potassium or sodium salt of citric, tartaric,

acetic, or malic acid. These organic acids are decomposed in the intestines,

and the alkalies are secreted in combination with the feeble acid, carbonic

acid. The urine is often alkaline after a meal, partly from diversion of acid

to the gastric juice, partly from the ingestion of alkaline citrates, etc., in

vegetable food. Probably the latter has most influence, since after a highly
flesh or milk diet the acidity is usually increased. The acidity of the urine

is often diminished in melancholia, paralysis, ansemia, and chlorosis. It is

increased in fevers and diabetes.

DIABETES INSIPIDUS.

It has been already shown that polyuria, or excessive secretion of urine,

may arise from various morbid conditions, such as chronic granular kidney,
lardaceous disease of the kidney, and hysteria. But there are two forms of

polyuria, which have long been known under the equivalent term diabetes

{diafiaivu}
= I go through), and which require special description. In the

more common form, diabetes mellitus, sugar is present in the urine at the

same time
;

in the other form, there is no sugar, and it is called diabetes

insipidus.

.Etiology.—Diabetes insipidus is a comparatively rare complaint. It

occurs mostly in early adult and middle age, but sometimes in quite young
children, and it is more frequent in males than in females. It cannot be always
traced to a definite cause, but it has occasionally followed upon blows or

injuries to the head, emotional disturbance, or convalescence from acute
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diseases. Family predisposition has also been recorded, the disease being

handed down from parents to children. A nervous origin is suggested by
the above, and this is supported by the knowledge of the experiment of

Bernard, who produced polyuria by puncturing the fourth ventricle at a

point a little above the centre for the production of sugar in the urine.

Tumors of the brain, also, now and then produce polyuria, but it is rarely

that cases of pronounced diabetes insipidus have been shown to be due to

them.

Symptoms.—These begin either insidiously or suddenly; sometimes

they have followed immediately upon the ingestion of a large quantity of

water. The prominent symptoms are the enormous quantity of water passed,

and the great thirst by which the patient is led to replace the loss. The

urine may reach fifteen, twenty, or even forty pints in the twenty-four hours.

It is very pale, almost like water, of specific gravity 1002 to 1005, and faintly

acid in reaction. The percentage of solid constituents is, of course, small,

but the daily excretion of urea may be somewhat above the normal. Some-

times inosiie, or muscle sugar, has been found, but it is not invariably present,

and it has also been detected in some cases of diabetes mellitus and of

Bright' s disease. Quite exceptionally, a trace of albumin is present, and

more often minute traces of grape sugar. The thirst is excessive and uncon-

trollable, the patient being obliged to drink large quantities of water to

replace what passes by the kidneys.

Other symptoms are the following : The mouth and tongue are usually

dry, the skin is dry, and the temperature is normal. The appetite may be

unaffected ; sometimes, however, it is enormous, as it is so often in diabetes

mellitus. The bowels are regular, or only slightly constipated. Beyond

this, the patient may be in the enjoyment of very good health, and he finds

the diabetes an annoyance rather than an illness. But often, especially in

the severe cases, there are emaciation, weakness, and languor; the sleep is

much disturbed, and there is mental depression or irritability of temper ;

occasionally the sexual powers are abolished.

The course of the disease is variable. If it arises from injuries to the

head, it may be of short duration ;
when it is due to cerebral tumors, it will

probably terminate in death in the course of a few months. Spontaneous

and idiopathic cases may last for years, and are most intractable. They are

rarely fatal, except from the intervention of other illnesses, especially phthisis

and pneumonia.
Morbid Anatomy.—The lesions which are at all constantly found in

diabetes insipidus are very few. Dilatation and hypertrophy of the bladder,

dilatation of the ureters, and enlargement of the kidneys may be seen, and

are attributable to the prolonged pressure of large quantities of urine.

Besides, there are found, in some cases, the lesions of the intercurrent

diseases which have proved fatal, such as phthisis or pneumonia ;
in others.
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the cerebral lesions, which may have been the primary cause. As to the

nature of the disease, Dr. Fagge suggests that it is due to dilatation of the

renal vessels from loss of controlling action of their vasomotor nerves. It

clearly has a nervous origin.

Diagnosis.—This is not generally difficult. The enormous quantity of

pale urine, of low specific gravity, without abnormal ingredient, and the

accompanying thirst, are distinctive. But care must be taken to exclude

other forms of poljoiria, such as those from Brighf s disease and hysteria.

In the former there is generally at some time or other a distinct trace of

albumin, the quantity of urine is not so oonsiderable, and other indications

are present, such as high arterial tension and cardiac hypertrophy. In

hysteria, the condition is but temporary. The urine of diabetes mellitus is

at once distinguished by its high specific gravity and the presence of grape

sugar.

Treatment.—The removal of the cause is rarely possible, and the treat-

ment generally resolves itself into attempting to influence the nervous system

by certain drugs. Of these, valerian seems to have yielded the best results,

and is highly spoken 'of by Trousseau and others. It should be given at first

in 5-grain doses of the powdered root, three times a day, and the dose should

be increased by 5 grains at a time
;
and it may, if necessary, be given to the

extent of 2 or 3 drachms in the day. It is also administered as infusion or

extract. Valerianate of zinc may be substituted to the extent of 20 grains

daily. Ergot, ergotin, and codeine, brom.ide of arsenic, carbolic acid,

sodium salicylate, and nitric acid are also mentioned. Galvanism is re-

commended in one of the following methods. The constant current is

applied over the' medulla oblongata or upper part of the spinal cord
;
or one

pole is applied to the loin, and the other to the hypochondrium on the one

side for a few minutes, and the same on the opposite side ; or the anode is

applied to the nape of the neck, and the kathode first to the loins and then

to the epigastrium (Kiilz).

DIABETES MEIXITUS.

The characteristic feature of this illness is the passage of large quantities

of urine containing glucose or grape sugar.

.Etiology.—It is much more frequent than diabetes insipidus, but has a

somewhat similar causation. Thus, though in many cases the origin of the

disease is quite unknown, in a certain proportion it can be traced to dis-

turbances of the nervous system, and it may be hereditarily transmitted.

Among the former causes are especially mental anxiety, emotional excite-

ment, and occasionally injuries to the head ;
and it has been seen in associa-

tion with exophthalmic goitre. Other apparent causes are exposure to wet

and cold, acute diseases, malarial poisoning, gout, rheumatism, and undue
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indulgence in starchy and saccharine food, and in alcohol. It occurs twice

as frequently in males as in females. It is rare in childhood, but occurs at

puberty, and most often in middle life and advancing age. It is more

frequent in fair than in dark people ;
and it appears to be more prevalent in

urban than in rural districts (Roberts), in agricultural than in mining and

manufacturing districts, and in the eastern than in the western counties of

England. Considerable differences are also noted in its prevalence in various

parts of the world.

The Condition of the Urine.—The actual quantity of sugar in the

urine in cases of diabetes varies from a mere trace up to a maximum of forty

grains in the ounce. From eight to ten grains per ounce is the more usual

amount. The daily excretion is often 6000 or 7000 grains. The presence

of sugar is commonly accompanied by other changes in the urine. Its

quantity is increased to ten, fifteen, or twenty pints per diem, and the specific

gravity is raised by the presence of so much sugar to 1035, 1040, or 1045.

It is said to have been even 1060 or 1070, but this must be rare. The color

of the urine is always very pale, almost like water
;

it has a sweetish odor

like hay, and a sweet taste. The reaction is acid. If it contains much

sugar it will leave a crystalline deposit as it dries upon linen or elsewhere.

The urea of diabetic urine is in excess of the normal, sometimes very much

so
;
uric acid is either unaffected, or, according to some, is below the normal.

Phosphates and sulphates are usually in proportion to the urea. Ammonia
also is said by Stadelmann to be present in large amount, but in spite of this

the acid reaction is maintained by the presence of a new acid, i5-oxybutyric

acid. If this acid undergoes oxidation it is converted into aceto-acetic acid,

which breaks up into carbonic acid and acetone. Thus, at different times

in the course of diabetes, the urine may contain one or more of these three

compounds, /?-oxybutyric acid, aceto-acetic acid, and acetone. If a solution

of the perchloride of iron be added to diabetic urine it will frequently give

a rich claret-red coloration, which is at present believed to be due to a deri-

vative of acetic acid, either diacetic (aceto-acetic) acid, or ethyl-diacetic

acid. The interest of these facts will appear when we come to describe the

complications of diabetes.

Clinical Tests for Sugar.—The particular form of sugar contained in

diabetic urine is grape sugar, or glucose (CgHijOg), and this has the property,

when heated with a salt of cupric oxide, of reducing it to the state of the sub-

oxide. This test, in one or other form, is the one most commonly employed.

Tromvur' s Test.—To a drachm of the urine placed in a test-tube a few

drops of a solution of cupric sulphate are added, and then about half a

drachm of liquor potassse, when, if sugar is present, the cupric oxide at first

precipitated by the potash will be redissolved. On applying heat to the

solution, a thick precipitate, at first yellow, quickly changing to orange and

red-brown, is thrown down, consisting of the suboxide of copper.
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The test may be applied by means oi Fehling' s solution, which consists of

equal parts of (i) a cupric sulphate solution of 34-63 grammes to a litre, and

(2) an alkaline tartrate solution of potassic hydrate, 80 grammes, and sodic

potassic tartrate, 173 grammes to a litre. Dr. Pavy's modification of the

above is as follows : In ten ounces of distilled water 640 grains of neutral

potassic tartrate, and 1280 grains of potassa fusa; in another ten ounces,

320 grains of cupric sulphate are dissolved. The two solutions are mixed.

After a time decomposition takes place, and renders the test uncertain. This

may be prevented by keeping the two solutions separate, only mixing them

for use, or at short intervals ;
or the altered mixture may be again rendered

fit by the addition of a piece of caustic potash.

With Fehling's and Pavy's solutions, the test is best applied by placing 40

to 60 minims in a test-tube, heating them to the boiling point, and then

adding a drop or two of the suspected urine. If heat be continued, the

yellow precipitate shows itself at the upper part, and if enough urine be

added, the test solution will finally lose its blue color entirely.

Moore's Test.—To half a drachm of urine in a test-tube, an equal quantity

of liquor potasste is added, and the whole is heated. If it contains sugar the

color will gradually change to a rich red-brown, and an odor somewhat like

that of treacle, or burnt sugar, will be given off. This is rather uncertain for

small quantities, as urines free from sugar will sometimes darken with potash.

Bottcher's Test.—To the urine in a test-tube a small quantity of solution

of soda or carbonate of soda is added, and then a few grains of subnitrate of

bismuth. On applying heat, the mixture becomes black, from the reduction

of the bismuth salt to the metallic state.

Picric Acid Test.—Dr. G. Johnson employs a saturated solution of picric

acid with liquor potassse When these are boiled with diabetic urine a dark

claret-red color (picramic acid) is developed, the intensity of which is pro-

portionate to the amount of sugar.

Indigo-carmine.
—This test is recommended by Dr. Oliver, of Harrogate.

He uses small pieces of paper saturated with this substance. One of these is

placed in distilled water in a test-tube and boiled till a blue solution is

formed, and the colorless test-paper may be removed. A drop of the sus-

pected urine is then added, and the liquid is freely boiled again for a few

seconds. " Then the tube should be raised an inch or two above the flame,

and held without shaking, while the solution is kept quite hot, but without

boiling, for exactly one minute by the watch. If glucose be present in

abnormal amount, the soft, rich blue will be seen first of all to darken into

violet; then, according to the quantity of sugar, there will appear in succes-

sion purple, red, reddish-yellow, and finally, straw-yellow." At this stage

the slightest shaking will cause red streaks to fall from the surface of the

liquid, and further shaking will cause the return of the colors in inverse

order up to the original blue tint.
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Fermentation Test.—If a small quantity of yeast (washed free from any

starch or sugar) be added to the urine, and this be set aside in a warm place

for some hours, the glucose will be converted by fermentation into alcohol

and carbonic acid. If now the specific gravity be taken, and compared with

what it was before the experiment, or better with that of a duplicate speci-

men, placed under similar conditions, except for the presence of yeast, it

will be found that there is a loss of density corresponding to the destruction

of the glucose.

If the test-tube be filled entirely and inverted in a saucer, the carbonic

acid gas, as it forms, will collect in the upper part and displace the urine.

Polariscope.
—By circular polarization not only the presence but the

quantity of sugar can be accurately estimated. But the instrument is not

generally available for clinical use.

Quantitative Estimation of Sugar.—In any cases of diabetes under-

going treatment, it is desirable to estimate from time to time, if not daily,

the amount of sugar passed per diem. For this purpose all the urine passed

in twenty-four hours must be collected, and a specimen of the mixed urines

submitted to analysis by one of the following methods.

The Copper Test.—Dr. Pavy's solution, of which the formula has been

given, is of such a strength that loo minims are completely decolorized

(from the reduction of the oxide of copper) by half a grain of grape sugar.

One hundred minims should be measured into a small evaporating dish, and

raised to a boiling temperature. While in this state the urine to be tested

should be dropped in from a graduated pipette, and the change of color in

the blue solution should be watched till it is entirely discharged. The

pipette will now show how much urine has fallen into the dish and mixed

with the test ; and this quantity of urine contains half a grain of sugar, since

it has decolorized the cupric solution. From this the amount of sugar per

ounce, and hence the daily amount, can be readily calculated.

Ammoniated Cupric Solution.—Dr. Pavy has improved on this process by

using a solution containing ammonia, by which the precipitation of the

suboxide is prevented, and the exact steps of the decoloration of the copper

solution can be more accurately watched. The solution consists of—

Cupric sulphate, 4. 1 58 grammes or 36 '-< grains.

Potassic sodic tartrate, 20.400
"

178
"

Caustic potash, 20.400
"

178
"

.Strong ammonia (sp. gr. .880), .... 300 c.c. 6 fluid oz.

Water, to i litre to i pint.

The caustic potash and the tartrate are dissolved in some of the water,

and the copper salt in another portion ;
these are then mixed, and, when

cold, the ammonia is added, and the whole diluted to the specified bulk.

Ten cubic centimetres of this solution are exactly decolorized by .005
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gramme of the sugar. As in the preceding method, a burette is used, into

which the urine, previously diluted to the extent of i in 20, or even i in 40,

should be placed ;
the nozzle of the burette passes through a cork in a small

flask containing the 10 c.c. of the copper solution, diluted with 20 c.c. of

water. Another glass tube in the cork allows the escape of steam. Heat is

then applied to the flask, and the urine is gradually dropped in from the

burette. When the color is all discharged, the result is read off, and the

desired calculation made. Dr. Pavy recommends, for clinical convenience,

the use of hermetically sealed glass tubes, each containing 10 c.c. of the

amnion iated cupric solution.

Picric Acid.—Dr. Johnson strongly advocates the picric acid test as a

means of quantitative estimation, since the darkening is proportionate to the

amount of sugar. A standard solution of an iron salt is made, the color of

which is exactly equal to that given by a solution of sugar containing a

quarter of a grain to the ounce, when boiled with picric acid and potash.

The solution is as follows :
—

Liq. fern perchloridi fort, (sp.gr. 1.338), 5J.

Liq. ammon. acetatis (sp. gr. I.017), ^iv.

Acid. acet. glac. (sp. gr. 1.065), , , ^iv.

Liq. ammoniae (sp. gr. .959), 3J.

Aq. dest. ad §iv.

A drachm of urine is mixed with half a drachm of liquor potassse, and

forty minims of a saturated solution of picric acid
;
and the mixture is boiled

for sixty seconds. The tint is compared with that of the standard, and

diluted in a graduated vessel till it exactly corresponds, when the amount

of sugar can be calculated.

Fermentation.—This can be used for quantitative purposes by taking the

specific gravity before and after fermentation for twenty-four hours
; every

degree of specific gravity lost corresponds to one grain of sugar per ounce.

Thus, if the specific gravity is reduced from 1040 to 1025, there are 15 grains

of sugar to every ounce of the urine.

Course and Symptoms.—The onset of diabetes is sometimes insidious ;

the patient only gradually notices that he drinks more fluids and passes more

urine than normal
;
or he may complain of debility and loss of flesh rather

than any alteration in his urine. In other cases the symptoms develop

almost suddenly after chill, after quenching thirst with large draughts of

water, after severe emotional disturbance, or after injuries.

The characteristic symptoms soon become unmistakable—namely, frequent

and abundant micturition, great thirst, generally a very large appetite,

physical weakness, and loss of flesh. The appetite is sometimes enormous,

but in other cases it is but little affected, and often fails toward the latter

end. The mouth and lips are dry, the tongue large, red, raw, and "
beefy

"
;
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and there is generally a sweet taste in the mouth. The teeth are carious, or

become loose and fall out. The digestion is, as a rule, good, and patients

may have no difficulty in disposing of the large quantities of animal food they

take. The bowels are generally confined. The skin is harsh and dry, and

the temperature often slightly below the normal. At the same time, nutri-

tion is profoundly affected; the patient rapidly loses flesh, and becomes

excessively weak
;
he is indisposed to make any mental effort, and is de-

pressed and irritable. There is often loss of virility in men, and in women

the menses may cease.

The progress of the disease is very variable
;
some cases begin suddenly,

and end in death in the course of two to five weeks from the commencement
;

others may last, more or less influenced by treatment, for two, three, or four

years; in other cases, again, the disease can be held in check for long

periods by suitable treatment, and life may be prolonged for several years.

An important point of distinction between the first and the last class of cases

is that the former are progressive from the first, and are little if at all

influenced by diet, since sugar continues to be excreted, even though the

carbohydrates are withdrawn entirely from the food. Whereas, the latter

are very favorably influenced by depriving them entirely of saccharine and

starchy foods, so that not only does the sugar disappear from the urine, but

the urine decreases in quantity, and all the troublesome symptoms are

arrested for a time. A relapse, however, is tolerably certain to take place

at some future date, to be again, or many times, controlled by diet. Event-

ually this fails, and phthisis, coma, or some other complication carries off

the patient. The most rapid and intractable cases occur in young persons,

while it is especially middle-aged and elderly patients in whom the disease

is easily controlled by diet and treatment.

Cases occur in which there is persistent glycosuria, with no other symp-

tom of diabetes ;
and it is doubtful whether they should be classed with this

disease. It is probable, however, that many of them ultimately become

confirmed diabetics.

Complications.—In the course of diabetes a number of complications

are liable to occur. The irritation of the saccharine urine may excite in

women a troublesome pruritus pudendi, and in men, balanitis. The skin,

besides being harsh and dry, is not unfrequently the seat of eczematous or

lichenous eruptions, generally dry in character. Carbuncles and boils are

especially liable to occur in various parts of the body, and the former are

not unfrequently the cause of death. There is sometimes gangrene of one

or more toes, or of an entire limb. The heart is not generally affected in a

marked manner, but it may become weakened, and the pulse may be slow,

or quick and irregular; occasionally, also, oedema of the feet, not due to

nephritis, may indicate the. same. Some of the most serious complications

are those arising in the lungs, which become the subject of pneumonia or
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phthisis. The pneumonia is of the lobar or croupous variety, and sometimes

results in gangrene. The phthisis is usually very'rapid, bringing about death

within from two to five months from its first appearance. Many writers

have thought that it was not a tubercular form of disease, from its general

resemblance to the cases called pneumonic phthisis, from the absence of

tubercles in other parts of the body (<?. g., larynx and intestine), or even in

the lungs themselves. But the course of the disease conforms closely to that

of ordinary phthisis ; both lungs are affected, the disease spreads from apex
to base, cavities are formed, and, lastly^ in a sufficient number of cases in

recent years, tubercle bacilli have been demonstrated, either in the sputum
or in the lungs themselves after death.

Vision is affected in diabetes in several ways. The most important is the

formation of cataract, which is always symmetrical, and develops rapidly in

the young and middle aged, more slowly in old people. Other changes are :

Defects of accommodation, fronv paralysis of the ciliary muscle, sometimes

coming on quite suddenly ; retinitis, somewhat resembling that of albumin-

uria, with white spots and hemorrhages ;
and atrophy of the optic nerve.

Amblyopia, without visible ocular changes, like that of urcemia, also occurs.

Diabetic Coma.—This name has been given to a group of symptoms,

chiefly referable to the nervous system, which are not unfrequently the final

cause of death in diabetes. The onset is often gradual and insidious, but

may be indicated by loss of appetite, by a rapid fall in the quantity of urine

and of sugar passed in the day, and by obstinate constipation. Sometimes

there is severe abdominal pain. The patient then rather rapidly falls into a

condition of collapse rather than coma. The pulse is quick and feeble, the

surface cold, the features pinched, and the extremities livid. He lies with

the eyes half open, taking no notice of his surroundings; and though he can

be roused by a question, he answers, if at all, in a dazed manner, as if only

half comprehending it. The breathing in these cases is peculiar: it is slow,

deep, and sighing in character; the movements of the chest are very exten-

sive, but without the rapidity of ordinary panting from exertion. At the

same time, examination of the chest reveals nothing abnormal. The condi-

tion has been described as air-hunger. In many cases a sweetish, fragrant,

or ethereal odor, likened to the smell of apples by some, may be noticed

about the bed of the patient ;
it has been attributed to acetone. This con-

dition may last from one to three days, when the pulse gets more and more

feeble, the patient more apathetic, and finally comatose
;
and death, with

rare exceptions, ends the scene. Occasionally there is a little muttering

delirium, but rarely convulsions. In some cases the symptoms are much

more rapid, without any warning ;
often after some excitement or unusual

fatigue the patient becomes collapsed, with a quick, feeble pulse and livid

extremities, and dies after twenty-four or thirty-six hours. It seems probable

that there is no essential difference between these extremely rapid cases and
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the slower cases first mentioned, in which the respiratory movements are

such a prominent feature.

The nature of these symptoms has been much discussed, and various

theories have been put forward to explain them. It may be noted that they

may occur in almost any case of diabetes : acute cases in young people

occasionally terminate thus in the course of a few weeks or months
;
or more

chronic cases, apparently going on well, may be suddenly attacked. The

complete change from an ordinary to a diabetic diet has seemed sometimes

to be the exciting cause. Post-tnortetn, the lungs, liver, kidneys, indeed all

the organs, may be found perfectly healthy. The blood, in a certain number
of cases, presents a peculiar pink or strawberry color, and on being placed
aside a creamy layer collects on the surface, which is seen to contain a con-

siderable quantity of fat
;
there is, indeed, a condition of Hpcemia. Corre-

sponding with this, it has been found, in a smaller number of cases, that the

capillaries of the lung are blocked by globules and masses of fat, and Drs.

Saunders and Hamilton, who first described this, attributed the whole train

of nervous symptoms to this fat embolism of the pulmonary capillaries.

Numerous cases, however, occur in which there is neither lipaemia nor fat

embolism.

The symptoms are much better explained by the view of a blood poison-

ing by some chemical substance, associated in some way with the excess of

sugar in the blood. This was at one time supposed to be acetone, and the

terra acetoncBinia is frequently used to describe the condition. The theory
was supported by the odor of the patient, and by the reaction of the urine

with ferric chloride already alluded to. But this last does not always take

place in diabetic coma, it is- often seen in diabetics who are not comatose,
and it may be quite temporary ;

that acetone is the chief poison is also dis-

proved by other considerations. It seems more probable that the toxic

agent is a compound intermediate between sugar and acetone, and the

researches of Stadelmann and others point to /J-oxybutyric acid as the most

likely. The condition differs in many respects from uraemia.

Among other less important nervous symptoms in the course of diabetes

may be mentioned—cramps; neuralgia, especially sciatic, occipital, and

trigeminal ; hyperesthesia and anaesthesia. The knee-jerk is frequently
absent. Cerebral hemorrhage may accidentally complicate diabetes and

produce coma, which must not be confounded with that due to diabetic

poisoning; the presence of paralysis would distinguish the former.

A trace of albumin is occasionally found in the urine, and this is some-

times due to tubal or interstitial nephritis.

Fatal Termination.—Over 50 per cent, of cases of pronounced diabetes

die of coma, another 25 per cent, die of phthisis or pneumonia, and the

remainder of Bright's disease, cerebral hemorrhage, gangrene, carbuncle, or

other complications. Among the cases dying of coma, a certain proportion
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are also affected with pneumonia or phthisis, from which the patients would,

no doubt, have died had they not been carried off by the more rapid nervous

symptoms.
Morbid Anatomy.—In many cases, especially those of short duration,

the post-7nortem appearances differ very little, if at all, from the normal; in

older cases the pathological lesions due to the complications are found. The

most frequent change is enlargement, with some softening and congestion,

of the kidneys, which otherwise may look perfectly normal, or may present

some fatty change. Various alterations' of the tubal epithelium have been

noted under the microscope : A vesicular or swollen and translucent condi-

tion of the cells of the collecting tubes by Cantani. and S. Mackenzie
;

glycogenic degeneration of the epithelium of Henle's tubes by Ehrlich
;

and necrosis of the epithelium by others. The bladder is often hypertro-

phied. The liver presents nothing abnormal to the naked eye. It is stated

to contain less glycogen than a healthy liver. The pancreas has not tlnfre-

quently been found diseased j
thus it may be atrophied, or converted into

fat, with very little of the normal structure left, or invaded by new fibrous

tissue. The hmgs, in cases dying of coma, are generally congested and

oedematous, but otherwise healthy. In other cases croupous forms of pneu-

monia or the acute caseating phthisis already described are found. The

heart may present some atrophy of its muscular fibres. The blood is, in

some cases, quite natural in appearance, in others it is black and tarry ; in

others, again, it is pink and creamy, as above stated. It contains from two

to four times the amount of sugar found in health
;
and oxybutyric acid has

been discovered in it. The brain, medulla oblongata, spinal cord, and

sympathetic system have been often examined, and though certain changes
have been described (wide perivascular spaces, thick arteries, pigment

deposits outside the arteries, etc.), it does not appear that they are peculiar

to, or constant in, diabetes. It is with extreme rarity that any coarse lesion,

such as tumor involving the glycosuric centre in the medulla, is found as a

cause of a typical case of diabetes.

Pathology.—It is impossible, in this place, fully to discuss the pathology
of diabetes mellitus. Many views are held as to the immediate cause of the

presence of sugar in the urine, and no one of them can be said to meet all

the objections that can be raised against it. The first question to answer is

why, in the healthy body, sugar that is taken into the stomach does not

appear in the urine. It is now generally held that the sugar, whether taken

directly, or formed from starch in the alimentary canal, is arrested in the

liver, by being converted into a less diffusible substance, glycogen, which is

deposited in the hepatic cells
;
that this glycogen is gradually again converted,

by the action of a ferment, into glucose ;
and that glucose is decomposed

and destroyed in the blood as rapidly as it is formed, so that it never appears

in any appreciable quantity among the urinary e.xcreta, though it is found
'

48
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in tlie blood to the extent of .5 per 1000. But glycogen and sugar are made
not only from the carbohydrates of the food, but also from the albuminoids.

Now it may be allowed that glycosuria might arise in one of the two follow-

ing ways: (i) If the power of the liver to convert the starch or sugar into

glycogen (glycogenic function of the liver) is unequal to the quantities of

starch and sugar brought to it. (2) If the glycogen, from whatever source,

is converted into sugar with undue rapidity, so that larger quantities of

glucose are poured into the circulation than can be decomposed or destroyed
in the blood. In the first case the saccharine ingesta may be excessive («),

or the glycogenic function may be deficient (/?). In the second case, the

quantity of glucose formed from glycogen in the liver may be excessive (7'),

or the processes (mainly respiratory) by which sugar is destroyed again may
be enfeebled or suspended (5).

It will be seen that there is no question of the kidneys having any share in

the pathology of diabetes. They merely filter off the excess of diffusible

sugar existing in the blood.

Dr. Pavy holds that the fault lies in the glycogenic function of the liver,

which is deficient, so that the carbohydrates fail to be converted into glyco-

gen, and appear in the blood as glucose. He states also that in health the

carbohydrates are converted by the ferments of the body into maltose and

dextrins, which, under certain circumstances, the liver can convert into

glycogen ; but that in diabetes these substances are changed into glucose by
the influence of a new ferment in the liver. The presence of this new

ferment, he further believes, is favored by the circulation in the liver of a

highly oxygenated blood, such as would occur as the result of a vasomotor

paralysis.

Dr. Fagge, on the other hand, held that the glycogenic function of the

liver was more active than normal
;

that an increased quantity of glycogen
was formed from the materials brought to the liver

;
and that this was con-

verted again with undue rapidity into sugar. He also thought that the

greater resistance of diabetic sugar to destruction in the blood (as compared
with sugar found in health) might count for something.

Many think that sugar is retained in the blood from suspension of the

destructive processes, and Dr. Brunton explains some cases of diabetes on

this view
;
others by an excessive formation of sugar in the liver

; others,

again, by sugar entering the circulation directly from \X\t primce vi(e without

arrest in the liver.

Various explanations have been given of the way in which the nervous

system influences the hepatic functions in diabetes : By vasomotor paralysis

in the liver (^Pavy) ; by general high blood pressure causing dilatation of the

hepatic vessels (Brunton) ; by special influence upon the formation of

ferments.

Ebstein says that carbonic acid naturally inhibits the diastatic ferments in
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their action upon glycogen ; hence, if carbonic acid is absent, glycogen is

freely converted into sugar all over the body
—in the liver, the muscles, and

Avherever glycogen is found. He attributes diabetes to a fault in the proto-

plasm by which too little carbonic acid is produced.

No theory can be considered satisfactory which does not account for the

fact that the excretion of sugar by the urine may continue when only albu-

minoids are supplied as food.

The temporary appearance of sugar in the urine (glycosuria) may be

noticed under various conditions : After inhalation of chloroform, ether, or

amyl nitrite; in poisoning by carbonic acid gas, hydrocyanic acid, mercury,

morphia, or curare; after attacks of whooping cough, asthma, or epilepsy;

and in connection with some severe illnesses, as cholera, diphtheria, typhus

or typhoid fever. It may also be caused by the ingestion of very large

quantities of sugar.

Diagnosis.—There is little likelihood of mistaking diabetes raellitus for

any other definite illness
;
but the presence of the disease may be over-

looked, and the patient treated for a vague weakness and "debility;" or

the possibility of diabetes underlying one of its complications, such as car-

buncle, pruritus, phthisis, or coma, may be forgotten. In all vague condi-

tions of weakness and emaciation, as well as in the case of carbuncles or

frequent boils, pruritus vulvae, or balanitis, impotence, double cataract and

double sciatica, the urine should be tested for sugar.

Prognosis.—This has already been mentioned. It is essentially bad.

Especially in young persons the disease tends to a rapid termination
;
while

in the aged, life may be more prolonged. When the disease has lasted some

time, phthisis is very likely to develop ; and in all cases the risk of rapid

death from coma or pneumonia must never be lost sight of.

Treatment.—The chief indications for treatment are to remove from

the diet all starchy and saccharine substances, and to administer certain

drugs, such as opium, which appear to have a decided influence upon the

process of sugar formation.

The consideration of the diet is of the first importance. Nearly all cases

are benefited, and some are for the time cured, by the avoidance of carbo-

hydrates. For this purpose one should exclude entirely bread, potatoes,

sugar, fruit, pastry, and farinaceous foods ;
and the diet should consist

mainly of meat with fat, eggs, green vegetables, tea with cream, or a very

little milk. Beer and sweet wines are to be avoided, but dry sherry, sau-

terne, or weak brandy and water may be taken if stimulants are desired.

The deprivation of bread is most seriously felt by the patients, and various

substitutes have been attempted, in which the nitrogenous elements are

present and the starch is, as far as possible, excluded. Thus, there are

gluten bread, bran biscuits, and almond biscuits ; but, unfortunately, they

are all very unpalatable, and are by no means free from starch, as usually
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made. It is an important question how far it is wise to put a patient sud-

denly on a diet which need not be less abundant than in health, but which

is so greatly modified
; and, also, whether carbohydrates should be absolutely

excluded. No doubt some patients are not improved, but rather get weaker,

on a rigid diet, and for them some exceptions may be made
;

but the

majority of cases bear very well the substitution of gluten and other special

breads for ordinary bread, and are made worse if by any lapse they are

allowed to take wheaten bread again. The treatment may be begun by

excluding all starch and saccharine foods (potatoes, sugar, fruit), except a

small quantity of bread
;
and then after a few days this may be exchanged

for the gluten or bran substitutes.

Attention may be directed to a few special points. Fat is not harmful,

and may even be beneficial
;

it can be taken as fat of meat, or cream, or as

cod-liver oil. Green vegetables are harmless, but blanched vegetables yield

sugar, such as celery, endive, radishes, and the white stalks of cabbages and

lettuces. Animal soups may be taken, but must not be thickened with flour.

Saccharin may be used instead of sugar to sweeten tea. The livers of animals

contain glycogen, and should not be eaten
;
nor should oysters and other

mollusca, and the interior of crabs and lobsters, for the same reason.

The following lists of what may and what may not be eaten or drunk will

show that there is a very considerable range allowed. The patient may eat

butchers' meat of all kinds (except liver); ham, bacon, and tongue; poultry

and game ;
fish of all kinds, fresh, salted, or cured ; real turtle, mock turtle,

and ox-tail soup ;
beef tea

; other broths and soups not thickened ; essence

of beef, mutton, or chicken
;
Valentine's meat juice; pure meat lozenges; a

very little onion, garlic, or shallot for flavoring broths, soups, or made

dishes ;
bunch greens, spinach, watercress, mustard and cress

; green lettuce

picked from the white stalk ; mushrooms, cucumber, endive, radishes, celery ;

vinegar ;
oil

; pickles ; eggs dressed in any way ;
cream cheese, cheese, butter

and cream (not Devonshire) ; gluten bread
;
almond biscuits ; bran biscuits ;

cocoanut biscuits
; blanc-mange, and custard made with cream (not milk),

and without sugar ; jelly, flavored, but not sweetened
; savory jelly. He

may drink tea, cocoa from nibs
; Liebig's extract of meat

;
chocolate without

sugar ;
cream (not Devonshire) ;

soda or potass-water ; Vichy, Vals, Royat,

German seltzer, and Apollinaris water; dry sherry, claret, dry sauterne.

Burgundy, Chablis, hock
; brandy or old whiskey.

He should avoid sugar or starch in any form
; ordinary, brown, whole meal,

or aerated bread, either plain or toasted
; rice, arrow-root, sago, tapioca,

ordinary macaroni, or vermicelli, semolina, or any other farinaceous prepa-

ration ; potatoes, carrots, parsnips, turnips, tomatoes, peas, French or broad

beans, scarlet runners, cabbage, Brussels sprouts, cauliflower, brocoli, aspar-

agus, sea-kale, vegetable marrow, artichokes, beetroot
; pastry and puddings

of all kinds, except those stated above; fruit of every kind, fresh or preserved ;
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preserved ginger ; oysters, or the interior of crabs, lobsters, etc.
; any kind

of liver
; milk, except in very small quantity ;

Devonshire cream
;
beer of

any sort ;
sweet or sparkling wines or liquors ; lemonade or any sweetened

aerated drinks.

Certain drugs have an undoubted influence in controlling the excretion of

sugar in diabetes, but it is always desirable at the same time to restrict the

diet, at any rate until the urine is free from sugar, when sometimes the diet

may be gradually relaxed, and the drug treatment maintained with a satisfac-

tory result. The drug that has the most decided influence is opium; it

should be given in doses of ^ to i grain twice or three times a day, and

gradually increased until, if necessary, it reaches 4, 5, or 6 grains in the

twenty-four hours. Under such treatment, the sugar may entirely disappear,

and the patient regain flesh or strength ; and if this condition is maintained,

the effect of returning to a normal diet, and gradually diminishing the daily

dose of opium may be tried, sometimes with success—too often, however,

with the result that all the symptoms reappear. In any case the opium
should only gradually be reduced to smaller and smaller doses, and should

not be suddenly withdrawn.

The alkaloids of opium, morphia, and codeine maybe separately employed.

Dr. Pavy has strongly recommended codeine, which is given at first in i/^-

grain doses three times daily, and may be increased to a daily administration

of 20 or 30 grains. Morphia appears to have been more successful in some

cases recorded by Dr. Bruce
;

the daily dose may be 5 or 6 grains where

required. Dr. Bruce found that the effect upon the excretion of sugar was

greater when morphia was taken by the stomach, than when it was injected

subcutaneously. On the other hand, its influence on the sensorium was

greater in the latter case. The constipating effects of opium and its alka-

loids may have to be counteracted : small doses of nux vomica will often

meet this end.

The alkaline carbonates seem to be beneficial, and many patients are sent

to drink the natural waters of Carlsbad, Vichy, or Neuenahr. Other reme-

dies have been vaunted from time to time. German writers advocate Cle-

mens's solution of arsenite of bromine in doses of 3 to 5 minims after meals.

Carbolic acid, salicylate of soda, jambul seeds, and other remedies have been

recommended.

Of the complications, pruritus and eczema will probably improve as the

sugar is diminished ;
borax ointment is a good application for the former.

The treatment of diabetic coma has hitherto been almost hopeless. Dr.

Fagge, myself, and others have injected into the veins a solution of phosphate

and chloride of sodium, following the idea that the blood might be unduly

viscid ;
but without any good result. Stadelmann, in accordance with his

theory that the symptoms are due to oxybutyric acid in the blood, recom-

mends the injection of an alkaline solution containing bicarbonate of sodium.
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As a rule, one has to be content with administering diffusible stimulants,

such as brandy, ammonia, ether, or camphor, placing hot bottles to the feet

and legs, or placing the patient in a hot bath. The preceding constipation

tempts one to use purgatives, but they are often entirely inoperative.

HEMOGLOBINURIA.

Heemoglobinuria (formerly called hcematlnurid) means the presence in the

urine of the coloring matter of the blood, haemoglobin, as distinguished from

h(Bmaturia, the presence of blood itself, or, at least, the blood corpuscles.

In hccmoglobinuria the urine is red, dark red, or reddish-brown
;

it is acid

in reaction, and deposits a dirty brown sediment, consisting of epithelium,

pigmented debris of corpuscles, perhaps casts containing blood pigment,

darkly-stained lithates, and opaque red granules of haemoglobin. No blood

corpuscles can be seen. When examined by the spectroscope, the urine

gives the two bands in the green and yellow characteristic of oxyhaemo-

globin, and frequently another band nearer the red end of the spectrum,

which is due to methsemoglobin. The urine is always albuminous.

Pathology.—Ha^moglobinuria arises when blood corpuscles are broken

up in the blood-vessels, so that haemoglobin escapes free into the serum, and

is excreted by the kidneys. The serum then becomes tinged of a pink

color, and for this condition the very clumsy name hcemoglobincsmia has been

used. The excretion by the kidney possibly does not occur if the destruc-

tion is confined to the blood in the portal circulation {see p. 658). A
partial destruction of the corpuscles takes place under several circumstances.

One is the action of certain poisons, such as chlorate of potassium in large

doses, pyrogallic acid, arseniuretted hydrogen, and naphthol. Another is

transfusion into one mammal of the blood of another. Each kind of cor-

puscle becomes destroyed, and the serum is stained with haemoglobin. A
third cause is exposure of the skin to extremes of temperature, such as burns

or frostbite. A fourth is the action of some fevers, so that a moderate

degree of hccmoglobineemia may result from scarlet fever or typhoid fever.

A fifth class of case is that known as paroxysmal hcemoglobinuria, in which

the altered condition of the serum has been also demonstrated. Under all

these circumstances the serum has a ruby-red color, and the blood cor-

puscles have little tendency to form rouleaux. .Ecoids, poikilocytes,

microcytes, and flakes of haemoglobin are present.

Paroxysmal H.^moglobinuria.

This is a comparatively rare complaint, which consists in a liability to

isolated attacks of haemoglobinuria.

.Etiology.—It occurs in young adults, and middle-aged people up to

fifty years of age, and is much more common in males than in females. In
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a large proportion of cases there is a history of malarial poisons ;
in a certain

proportion a history of syphilis ; and rheumatism is said to be an occasional

antecedent. Hereditary tendency does not play a prominent part. The

most common antecedent of an attack or paroxysm is exposure to cold, as

from going out insufficiently clothed on a winter's day, or driving or walking
far in the cold, or bathing in cold water. Exertion is another exciting

cause.

Symptoms.—The beginning of the*attack is marked in different cases

by languor and weariness, a disposition to yawn, chill or rigor, pains in the

limbs, nausea, vomiting, diarrhoea, and abdominal pain. Sometimes the

fingers become white and cold, or the fingers, tip of the nose, and edges of

the ears may become cold, livid, and even slough, constituting a condition

of symmetrical gangrene. (^See Raynaud's Disease.)

Toward the end of the attack an icteric tinge of the skin may occur, and

urticaria has also been observed. The temperature may rise at the com-

mencement, but soon subsides
;
and the whole duration of these symptoms

is only from two to twelve hours. Either immediately after the first symp-

tom, or only after three or four hours, the blood-colored urine is passed,

having the characters already described. But even this condition is only of

short duration : in a few hours more the urine may be perfectly clear, and

free from albumin and hgemoglobin ; and in' the intervals between the

attacks it is always perfectly normal. Dr. Fagge points out that in some

subjects of haemoglobinuria, slighter chills may be followed by transitory

albuminuria, which he explains by supposing that only a small number of

corpuscles have been disintegrated, and that the haemoglobin therefrom

breaks up into htematin and globulin, of which the latter is excreted in the

urine.

Paroxysmal haemoglobinuria is not in itself dangerous ;
but the presence

of renal cells and casts in the urine indicates that a nephritis is set up by the

passage of the haemoglobin ;
and in experiments with toxic agents produc-

ing haemoglobinuria, the kidneys are found to be of a dark chocolate color,

from masses of the pigment collecting in the straight and convoluted tubes

and in the glomeruli.

The disease may last several years, and if the attacks are frequent the

patient may become anaemic, and acquire a sallow or faintly icteric tinge.

Dr. Fagge records a case of chronic nephritis supervening upon paroxysmal

haemoglobinuria ;
but this may have been a coincidence.

Treatment.—As cold is the most frequent exciting cause, this must be

carefully and systematically avoided, by the use of warm clothing, residence

in warm rooms, and protection from night air as far as possible. It is much
more difficult to diminish the susceptibility to the influence of cold, which

practically constitutes the disease. If there is sufficient reason to suppose
that syphilis is the cause of it, mercurials, or iodides should be employed :
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more often malaria is credited with it, and quinine and arsenic are generally

recommended. Their use must, of course, be continued for some time, and

they may be given in daily doses of 5 or 6 grains of quinine, and 10 or 12

minims of the liquor arsenicalis. During the attack the patient should be

made thoroughly warm by going to bed ;
and probably any renal irritation

will be lessened by taking large quantities of fluid.

FUNCTIONAL ALBUMINURIA.
It has been already shown that albuminuria may occur in a number of

morbid conditions, of which nephritis and renal degenerations, acute

illnesses, infectious diseases, and venous congestion are the most important.

Indeed, in the majority of cases in which albuminuria is found, the cause

can be referred to one of these groups. But it is occasionally present in

persons who appear to be in perfect health, or, at any rate, in working
health. It may occur without any apparent cause, or it may be brought on

by an exercise of function which in other individuals is quite harmless : e. g.,

a full meal, especially of albuminous food, muscular effort, or exposure to

cold. It may be of short duration, quickly passing away to recur from time

to time, or it may persist for months.

Different cases of this disturbance have been described under the names,

physiological albuminuria, albuminuria in the apparently healthy, intermit-

tent albuminuria, remittent albuminuria, cyclical albuminuria, and func-

tional albuminuria.

The first of these names is clearly inapplicable. It is true that Leube

found albumin in five out of 119 soldiers in the morning, and in nineteen

out of the same number of soldiers after exercise
; and that Furbringer found

albuminuria in seven out of eighty-one children in the forenoon. Stirling

also found albuminuria in 25 per cent, of 461 individuals, including boys on

a training ship, ships' officers, paupers, cement workers, and brewers' men.

But there are many slight lesions, not interfering with practical working

health, which nevertheless are not normal nor physiological. The term

functional albuminuria has, perhaps, too wide an application, as it might

fairly include albuminuria in heart or lung disease, where the kidney, at

least in early stages, is as yet uninjured. Other terms describe the condi-

tions as to time under which the albumin appears, with the implication, not

always true, that in actual disease of the kidney albuminuria is persistent.

The following are different forms of functional albuminuria that have been

described :
—

I. From Errors of Diet {dietetic albuminuria).
—The chief cause is the

ingestion of large quantities of albuminous food, such as eggs; in some

persons any excess of food. Albumin is occasionally associated in the urine

with crystals of calcic oxalate, which may possibly irritate the kidneys, and
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thus cause the passage of albumin ;
and such excess of oxalates may certainly

be produced by particular kinds of diet. On the other hand, in some cases

of transient albuminuria with oxalates (Dr. Moxon's intermittent albuminuria),

no special diet seems to have been indulged in, and the patients were often

slightly out of health—that is languid and weak, with deficient appetite,

conditions recognizable less by the patient than by his friends.

2. From Exercise.—A temporary albuminuria has been known to occur

after running a long distance, and after other severe muscular efforts.

3. Possibly related to the last is the group of cases which Dr. Pavy has

called cyclic albuminuria. It occurs in persons in good health, between the

ages of nine and forty-nine, and is characterized by the presence of albumin

at certain times in the day, while it is absent at others. Thus, in the early

morning it cannot be detected ;
it is present from about 9 a.m. to 5 or 6 p.m.,

and again disappears from the urine passed at night. The albumin has been

shown to depend entirely upon the assumption of the erect position, and

accompanying exercise during the day; and it disappears as a result of the

recumbent position at night. The amount of food taken has no influence

upon it. Dr. Pavy observed that pure serum albumin was not present in

these cases, but a mixture of serum albumin with alkali albumin, precipitable

by the organic acids, such as citric. Dr. Moxon alluded to what must have

been similar instances under the term remittent albuminuria.

4. Disturbed innervatioti may be the cause of transitory albuminuria, e.g.,

mental anxiety and prolonged study ;
and perhaps in this way may arise

cases which are due to masturbation.

5. Paroxysmal Albuminuria.—This was regarded by Dr. Fagge as a mild

form of paroxysmal hsemoglobinuria, in which the haemoglobin broke up

into haematin and globulin, and Dr. Ralfe holds a similar view, suggesting

that it is due to an increased hsemolytic action of the liver. The patients

have malaise, a sallow tint, and subsequently albuminuria ;
the urine con-

tains at the same time excess of urea and of urobilin.

6. Cases of albuminuria persistent for years, without any other signs of

Bright's disease, are described ;
but they must be admitted with great caution

into the present category.

The explanations of these varieties of albuminuria are still much discussed ;

and they are likely to vary with the views held as to the pathogeny of albumi-

nuria in general. Abnormal diffusibility of albumin, increased pressure in

the glomeruli (as from exercise or the erect posture), and vasomotor paralysis

from modified innervation, are relied upon to explain some cases. Those

who accept the view that albuminuria depends on the failure of the tube-cells

to take up that which has filtered through the Malpighian tufts, will refer

many functional cases to a temporary want of activity or vitality on the part

of these cells.

Diagnosis.—In order to distinguish these cases from the graver instances
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of Bright's disease, a single examination of the urine is seldom sufficient. If

albuminuria is discovered, as it often is, in the routine examination of the urine

for life insurance, or admission to a school, a city office, or to the public

service, wliere the individuals are presumably healthy ;
or if it is found in a

young person, who is at most only a little languid and out of sorts, a diagnosis

of Bright's disease should not be hastily made, but the urine passed at different

periods of the day should be tested to see if the albuminuria is determined

by any of the factors—diet and position
—alluded to

;
and especially to see if

it is at any time absent. In chronic Bright's disease, the albumin fluctuates

during the day, but the entire absence at night and during the early morning

is very characteristic of the functional forms. The albumin is always small

in quantity ;
casts are, as a rule, absent, except in the cases brought on by

exercise; the pulse shows no high tension, and the heart is normal.

Prognosis.—The immediate future of these cases is on the whole favorable,

and in the large majority cure takes place ;
but the occurrence of such a dis-

turbamce of the renal function, especially if long continued, must make one

regard the kidneys with some distrust, as likely at some distant time to become

the subjects of Bright's disease.

Treatment.—Where the cause can be recognized, such as diet or exercise,

this should be altered or avoided. Where calcic oxalate seems to be responsible,

dilute nitro-hydrochloric acid may be given, and meat, excess of vegetables,

and wines excluded from the diet. In cases of cyclic albuminuria, where the

health is maintained, no treatment seems necessary : the urine should be

watched from time to time, and any other symptoms that arise must be met

by suitable remedies.

PEPTONURIA.

Peptones occur in the urine either alone, or with albumin, in a number of

acute diseases, after absorption of inflammatory exudations, as a result of

irritation of the urinary mucous surfaces, or from other causes. They are

recognized by placing a drachm of Fehling's solution in a test-tube, and

carefully floating the urine on its surface
;
a zone of phosphates forms at

the junction, and above this a delicate rose-colored halo, due to the peptones.

Should the peptones be mixed with serum-albumin, the halo will be mauve ;

if only albumin is present, purple (Ralfe). Dr. S. Martin recommends

precipitation of ail the proteids by saturation with ammonium sulphate, when

the peptones remain in the filtrate, and can be detected by the above test, or

by adding two or three drops of nitric acid, then boiling, and, to the cooled

solution, adding liquor ammoniae, when a brown color is formed.

Peptones are also precipitated by the following albumin-tests : Picric acid,

brine, and potassio-iodide of mercury ; but they are not thrown down by heat,

nitric acid, or potassium ferrocyanide (^see pp. 671-673).



CHRONIC INTOXICATIONS AND THE EFFECTS

OF HEAT.

ALCOHOLISM.

Under this term are included the results of the more or less continued use

of alcohol, not the immediate effects of a considerable overdose, known as

drunkenness or intoxication. The symptoms of the latter are familiar, and

usually subside as the alcohol passes through the system. Occasionally,

however, from the rapid imbibition of large quantities of spirit in those onac-

customed to it, a fatal result may ensue. It is preceded by unconsciousness,

with pupils sluggish or fixed, dilated, or contracted
;

small pulse, cold,

clammy skin, stertorous respiration ; and sometimes delirium or convulsions.

Delirium Tremens.

This commonly occurs in those who habitually drink freely, w^ho may
have been not infrequently drunk, and who have recently been taking

unusual quantities continuously for some days. It is often indeed stated

that the patient had left off drinking for two or three days before the symp-
toms came on

;
but as a distaste for drink is sometimes one of the first mani-

festations of the disease, it is probable that this is an explanation of the

apparent anomaly. Delirium tremens is also sometimes determined in

habitual drinkers by some severe shock, such as the fracture of a bone, or

the onset of pneumonia, erysipelas, or other acute disease, without evidence

of any bout of drinking beyond the daily average.

Symptoms.—The first symptoms are disturbed sleep, restlessness, irri-

tability, and loss of appetite ;
and with the disturbed sleep there are

unpleasant dreams, and some wandering. In the morning the patient may
be more rational, but the delirium returns at night ; the next day the

delirium continues, and shows its characteristic features. The patient is

constantly talking, addressing either those about him, or imaginary persons

whom he supposes to be present. He talks on his business, or on other

affairs, frequently changing from one subject to another. If spoken to he may
be recalled to his senses for a moment, but soon relapses. In the pursuance

of his thoughts he may try to get out of bed, or pull the bed-clothes about.

With this there is very marked tremor
;
the hands shake wdth quick oscilla-

tion whenever he moves them
;
the lips and tongue tremble when he speaks.

As the condition gets worse he has very definite hallucinations and illusions.
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Objects in the room or figures on the wall paper are conceived to be animals,

or insects : he is constantly seeing cats, dogs, rats, mice, or black beetles

running after him or crawling about the bed ;
he looks under the bed, or

behind the curtains, or peers behind any bystander, and is suspicious of

injury from those about him. He may under some such false impression

strike those who are near
; but, as a rule, he can, with a little firmness, be

controlled, and it is often easy to turn his thoughts for a moment in another

direction.

Other symptoms accompany this mental and muscular disturbance. The

face is flushed, the conjunctivse are suffused, the tongue is thickly furred and

becomes dry as the disease progresses. The pulse is quick, soft, at first full,

afterwards small and feeble; the temperature rises to 102° or 103°, and

there is occasionally hyperpyrexia (106° or more). The skin is generally

moist or even profusely perspiring; and the urine is accordingly dark-

colored, scanty, and of high specific gravity. It may contain a small

quantity of albumin. According to Gowers there may be indications of

early optic neuritis.

About the end of the third day. Dr. Fagge says, with considerable con-

stancy in favorable cases, some improvement begins to show itself. Hitherto

sleep has been entirely absent, but now he falls into a slumber which may
last eight or ten hours, and he wakes much refreshed, the delirium and

trembling are less, and gradually improvement takes place in all respects.

In more serious cases the face loses its color and becomes pale and earthy,

the pulse is quick and feeble, the delirium is less active, the patient more

prostrate ;
he lies on his back muttering, and semi-comatose. Finally death

takes place, preceded, it may be, by convulsions or hyperpyrexia. In some

instances the symptoms are comparatively mild, and subside in a day or two ;

in others, the long-looked-for sleep is not directly curative, but is repeated

more than once before recovery is ensued.

Death occurs from exhaustion
;
from cardiac failure, and this is sometimes

sudden ;
.or from pneumonia.

Morbid Anatomy.—The changes are not very pronounced; some

congestion of the cortex of the brain, of the bases of the lungs and of the

kidneys, may be all that can be found. Thickening and opacity of the

membranes of the brain is a chronic condition not responsible for the

acute symptoms.

Diagnosis.—It may be simulated by meningitis, and apparently by

general paralysis of the insane. The former is generally distinguished by

early convulsions, or later on by paralysis, sometimes, but not always, by

headache, or by the duration of the symptoms. In the latter a carefully

studied history ought to help to a right conclusion. In all cases of

delirium tremens it should be remembered that pneumonia or fever may be

present.
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Treatment.—The patient should be kept as quiet as possible in a dark-

ened room undisturbed by visitors. If he is restless and getting out of bed,

male attendants are desirable, who may with a little management keep him

under control. Extreme violence may require a strait-waistcoat, or a sheet

stretched over the trunk, legs, and arms, and fixed to the sides of the bed :

or broad padded leather bands, by which the shoulders, wrists, and ankles

can be fixed down to the bedstead, thus leaving the chest free from restraint.

These methods should however, if possible', be avoided. The likelihood of

his doing injury by getting at knives or forks, by drinking lotions or liniments,

or by jumping out of the window must be borne in mind. Food must be

given every two or three hours in small quantities: it may be milk and beef

tea, and it is better if it can be peptonized by the use of liquor pancreaticus

or similar preparations. The use of drugs has to be approached with great

caution. Narcotics seem to be called for, and bromide of potassium, chloral,

opium, and morphia are those commonly employed. But there is, in-deli-

rium tremens, a remarkable resistance to the action of such drugs, and the

fear is that, finding the usual doses inoperative, one may proceed to larger

and larger doses, which remain in the body, and are only too dangerously

effective as the disease is recovering. Fifteen or twenty grains of chloral

may be given every six hours
;
or a quarter of a grain of morphia or

y4-g. grain

of hydriodate of hyoscine maybe injected, and repeated at the same interval,

if required. Stimulants are better avoided, unless they become absolutely

necessary in the stage of prostration, when ammonia, ether, or alcohol may
be given.

Chronic Alcoholism.

The effects of chronic alcoholism are seen most markedly in various

nervous symptoms, in impaired digestion, and in cirrhosis of the liver
;

it no

doubt also contributes to fatty and atheromatous degeneration of the arteries,

and to disease of the kidneys. These different parts of the body may be

affected separately or together : and, as a fact, the term chronic alcoholism

is more commonly applied to those cases where the nervous s^ystem is

involved, and less often to those in which the liver alone, or the kidneys

alone, are the seat of disease. In all cases it is important to observe that it

is not drunkenness or intoxication which leads to this condition, but the

constant imbibition of considerable quantities of beer, wine or spirits, possi-

bly without the individual getting drunk on any single occasion. The daily

amount of alcohol and the duration of the drinking habits required to pro-

duce this effect in different persons are very variable.

Symptoms.—Nervous System.
—Muscular tremor is one of the first indi-

cations. The hands are unsteady, and the tongue trembles when it is pro-

truded. The patient is restless and irritable, sleep is bad, and he wakes

unrefreshed, with a feeling of prostration that tempts him to take stimulants

at once. Sinking feelings are frequently complained of, which require,
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according to the patient, to be met by fresh doses of the favorite drink. As

things get worse, the patient is unequal to any sustained mental effort, even

the simplest business transaction must be preceded by a glass. Sensory dis-

turbances may also be present, such as buzzing or rushing in the head, vertigo,

muses volitantes, flashes of light, or diffused headache. There may be

severe neuralgic pains in the legs, possibly the early signs of neuritis. In

later stages the mind is seriously involved. Judgment, intellectual capacity,

volition, and the moral sense are all weakened. The patient becomes hesi-

tating and vacillating, unable to follow out any definite line of action, but

unscrupulous in his attempts to get stimulants at all times. Multiple neuritis

{jsee p. 162), epileptic fits, irregular paralysis, or anaesthesia, and some forms

of insanity, which maybe mania, melancholia, or dementia, also occasionally

result from continued excess.

Gastric Disturbance.—This is generally shown quite early, coincidently
with the first nervous symptoms. There is vomiting in the morning directly

the patient rises from bed, he is quite unable to eat any breakfast, and the

appetite generally is deficient. The tongue is covered with thick yellowish

fur, and the breath is foetid. The eyes are suffused, and the face may be

tinged with yellow.

In course of time, the minute venules of the cheeks become dilated, the

nose is red and thickened, and sometimes acne rosacea develops. The face

becomes more and more bloated, and the blotching with dilated venules is

more marked. If in early stages there is a tendency to obesity, a time gen-

erally arises when the contrary effect is produced, and it is not uncommon to

see the patient with wasted chest, arms, and legs, and the abdomen large

from retained fat, or cirrhosed liver and ascites
;

the feet are perhaps

oedematous, while the urine presents a decided quantity of albumin. {See

Cirrhosis of the Liver, Chronic Interstitial Nephritis, and Gout.)
In addition to the diseases directly resulting from alcohol, these patients

are liable to succumb with great rapidity to any acute illnesses, such as

typhus, pneumonia, or erysipelas.

Pathology.—In chronic alcoholism the membranes of the brain are

commonly opaque and thickened, and the convolutions are shrunken and

atrophied. The changes in neuritis, hepatic cirrhosis, etc., are described

elsewhere.

Treatment.—The one essential is the abstention from alcohol in any

form, and it is desirable that this should be immediately enforced, with no

attempt at diminishing the quantity day by day. The patient will advance

all sorts of excuses as to why he should not give it up at once, but they

should not be regarded. No drug is of any value as long as the drinking is

continued, but the craving may be perhaps diminished, and the patient

generally benefited, by tonics, such as quinine, cinchona, nux vomica, and

cod-liver oil. To obtain sleep, bromide of potassium, hyoscyamus, Indian
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hemp, and occasionally morphia may be employed. Where patients will

submit to the restraint, the regime of a hydropathic establishment is eminently
suitable.

LEAD POISONING.

{Phivibis7n.)

This occurs among those who work in lead, or lead salts, such as painters,

plumbers, type founders, and compositors, and accidentally as the result of

impregnation of drinking water with lead from the cisterns in which ij is

stored, or from taking snuff that has been packed in lead paper, or otherwise.

It may thus enter by the alimentary canal—the most frequent way—by the

skin, or occasionally by the nasal mucous membrane. Like alcohol and other

poisons, it acts very differently on different individuals ; some men are attacked

with characteristic symptoms within a few months of entering a white lead

factory ;
others may work in it for years with impunity.

Symptoms.—The effects which it produces on its victims are—(i) colic
;

(2) paralysis and other nervous symptoms; (3) "blue line
"
on the gums;

(4) anaemia; (5) a tendency to the occurrence of gout or granular kidney;

(6) disturbances of the generative organs.

1. Lead Colic.—This is a typical colic. The patient is seized with severe

pain at or around the umbilicus
;
the abdominal muscles are contracted, and

the pain is rather relieved by firm pressure. Sometimes there is vomiting,
and the bowels are always confined. The pain diminishes for a time and
then recurs. It is generally relieved in the course of one to three or four

days. It is probably due to spasmodic contraction of the colon, with some
diminution of secretion from the intestinal mucous membrane

;
but exactly

how these are caused still remains obscure. Vomiting \s sometimes a trouble-

some symptom before the occurrence of colic.

2. Lead Paralysis.
—The characteristic feature of lead paralysis is the

affection of the extensors of the hands, and the consequent "dropped
wrist." If the arms are held out with the forearms pronated, the hands

hang down, and the patient is unable either to raise them, or to extend the

fingers. If the hand and the first phalanges are supported in the horizontal

position, the remaining phalanges can be extended, showing that the lumbri-

cales and interossei are still active. Indeed, the paralysis may be and is often

confined to the extensors of the fingers, the lowest two extensors of the thumb,
and the extensors of the wrist. The extensor ossis metacarpi poUicis and the

supinator longus generally escape. The failure of extension is most marked
in the little finger, least in the forefinger. After a time the muscles of the

back of the arm waste, and a peculiar prominence forms on the back of the

wrist, due to a backward displacement of the bones of the carpus, and possibly
to distention of their synovial sacs. Examination with the battery shows

reaction of degeneration ; faradism applied to nerve or muscle gives no
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result, and if applied to the extensor muscles it commonly acts through
these and causes contraction of the flexors. With the galvanic current there

is increased contraction of the muscles, and greater activity with the anode

on the muscle (ACC), than with the kathode (KCC).
Sometimes other muscles of the arm are affected, especially the deltoid,

the biceps, and the brachialis anticus ;
in the legs, the long extensor of the

toes and the peronei. Quite rarely there is weakness without wasting in the

upper arms or thighs, or a universal loss of power. The interossei and small

muscles of the thumb and little finger are also paralyzed in lead poisoning

not infrequently, but, according to Gowers, they are more frequently affected

with a form in which wasting and weakness come on simultaneously (primary

atrophic), than with the above described lesion where weakness comes on first

(degenerative). In this primary atrophic form the reactions to the galvanic

and faradic currents are in proportion to the degree of wasting, as is the case

in progressive muscular atrophy. The two varieties may occur together.

Sensory symptoms are rarely present with lead paralysis : there may be

darting pains, slight anaesthesia, and occasionally tremor.

Independent of paralysis chronic lead poisoning may cause dull aching

pains in the muscles or joints, often with tenderness in the muscles, and

tingling and irregular ansesthesia in the limbs. These are not unlike the

sensory symptoms of alcoholic paralysis, and may be due to neuritis.

Cerebral Symptoms—Saturnine Encephalopathy.
—These may be in the

form of hemiplegia, or of hemianaesthesia. More severe cases, not unfre-

quently fatal, occur, in which convulsions, delirium, and coma, with,

perhaps, optic neuritis and some fever, are the symptoms. Such cases often

run a very acute course, and appear to be more frequent in females (Oliver).

Anaemia is the first symptom, and then colic, headache, vomiting, diplopia,

or defective vision from optic neuritis. In a few days the patient is con-

vulsed, becomes comatose, and dies. In other instances there is mental

disturbance amounting to insanity, which is either acute mania or melan-

cholia, or progressive mental failure and muscular weakness, with, perhaps,

convulsions.

Ocular symptoms are frequent. Besides optic neuritis and diplopia there

may be unequal pupils, or a bilateral amblyopia without change in the fun-

dus, similar to uraemic amaurosis. Optic neuritis, with hemorrhages going

on to atrophy, and primary atrophy, and neuro-retinitis, may also be seen

in lead poisoning.

3. The blue line on the gums, or lead line, has mainly a diagnostic

importance. It shows that lead has been taken into the system. It is a

dark slate colored or black finely dotted line, which forms in the gum close

to the teeth, and consists of a deposit of sulphide of lead in the tissues

around the vessels
;

this results from the union of lead with sulphur provided

by albuminous substances (partly contained in " tartar ") at the edge of the
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gum. Where teeth are absent there is no blue line, and if the teeth are kept

exceptionally clean, or the gum lies close up to the teeth, the blue line is

absent. In such cases, it may be seen only in portions of gum rising

between the teeth. It may exist without any other symptom of plumbism ;

it persists long after all further entry of lead into the system has ceased ; but

it disappears in the course of six to twelve months, or more.

4. Sufferers from lead poisoning are generally ancemic, often remarkably

so, with a sallow, earthy look. The red corpuscles are actually diminished

in number, and the haemoglobin to a proportionate extent. The anaemia is

often the earliest indication of impregnation with lead.

5. The relation between lead, gout and granular kidney is very intimate.

Chronic lead poisoning leads to a diminished excretion of uric acid, and

gout is frequent in those who suffer from lead poisoning. Conversely, it

has been stated by Sir A. Garrod, that persons who have suffered from gout

are readily affected by lead given medicinally. Albuminuria is often found

to occur in chronic lead poisoning, and sometimes this is certainly due to

the kidneys becoming granular.

6. The disturbances of the generative organs which occur are abortion in

pregnant women, and menorrhagia in others.

Pathology.—Lead has been found in various organs, namely, the brain,

liver, and spleen, also in the bones : but in very small quantity. It obviously

interferes in some way with the formation of blood, as shown by the anaemia,

and profoundly modifies other metabolic processes in the body, as seen by
its relation to uric acid. The paralytic symptoms are mainly due to a neuritis,

which has been found most marked in the intra-muscular twigs, less so in the

larger trunks, and is usually absent in the parts near the nerve roots. In a

few cases atrophy of the nerve roots has been seen, and in some even changes

in the anterior cornua, but, as a rule, the spinal cord is quite healthy. In

the muscles the usual degenerative changes are found (p. i6o).

Diagnosis.—This depends for the most part upon the history of lead

poisoning, upon the presence of a blue line upon the gums, and upon the

discovery of lead in the urine. The history may have to be investigated

with the greatest care, as lead may get into the system by the most unex-

pected means. If paralytic symptoms are present, a history of colic is often

obtainable, and in nearly all cases the blue line is present, though in very

cleanly persons it may only be found between the teeth, or possibly not at

all. Simple double paralysis of the extensors of the forearms is probably due

to lead; but if the small hand muscles are involved, the resemblance \.o pro-

gressive fni/scular atrophy is very close. The urine should be examined after

iodide of potassium has been taken for a week, as the effect of this drug is to

cause lead deposited in the system to be taken up by the circulation and

secreted by the urine.

Prognosis.—Typical wrist-drop often recovers, but it may be very
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slowly. Severe cerebral symptoms endanger life, but if death does not

occur, recovery may be complete.

Treatment.—The patient should give up his occupation, or prevent in

whatever way may be necessary the introduction of more lead into his

system.

Colic generally yields readily to a full dose of opium combined with a

simple purgative: an ounce of castor oil with 15 or 20 minims of tincture of

opium is a common and successful prescription. Sometimes it may have to

be repeated ;
a strong saline purge may be given, or a drop of croton oil

may be added to the castor oil. Hypodermic injection of morphia may be

used instead of opium. Hot fomentations or poultices should in the mean-

while be applied to the abdomen. Iodide of potassium, in 5-grain doses,

three times daily, should be given for two or three weeks afterwards.

In paralytic affections the iodide should also be given, and the muscles

galvanized with the continuous current
;

if after some time they react well to

the faradic current, this may then be substituted. Massage may also be tried.

Anamia must be met by suitable ferruginous treatment, in addition to

what is necessary to prevent further impregnation, such as removal from

work and the use of potassium iodide.

Prophylaxis.—It is unnecessary to say much on this point. The pro-

tection of lead workers is a matter for the employers of labor, or, failing

them, for the State. It is obvious that cisterns or pipes used for drinking
water should not be constructed of lead, nor should recourse be had to this

metal for the preservation of anything, such as food, drink, snuff, or tobacco,

which is to be afterwards taken into the system.

INSOLATION.

{Sunstroke. Heat Apoplexy. Thermic Feirer.)

Insolation occurs only occasionally in the hottest summer in the British

Isles, but frequently in India and other tropical parts. It is, no doubt, the

result of heat upon the body, though it is not necessarily caused by the

direct action of the sun's rays. Thus the symptoms develop in barracks,

workshops, and similar buildings, almost as often as in the open air. A moist

atmosphere is more favorable than dry air, and the individual is predisposed

to it by habits of intemperance in general, and by excessive exertion at the

time.

Symptoms.—These occur in three forms according to Sir Joseph Fayrer :

a syncopal, an asphyxial, and a hyperpyrexial.form.

Syncopal or Cardiac Form.—The patient suffers from faintness, or complete

syncope, nausea, or vomiting ;
the surface of the body is pale, cool, and

moist ;
the pulse is quick and feeble. Death may take place from heart

failure, but recovery is frequent.
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Asphyxial Fortn.—In this the symptoms come on quite suddenly—a true

stroke. The same collapse and cardiac failure are present as before, but

respiration fails as well.

Hyperpyrexial Form.—This often develops gradually, the early indications

being weakness, restlessness, and sleeplessness, nausea or vomiting, thirst and

anorexia, giddiness or headache, hurried breathing or praecordial anxiety,

and often profuse and frequent micturition. There may be incoherent

talking, or a temporary state of delusion
;
the patient becomes unconscious,

with labored stertorous breathing, rapid feeble pulse, contracted pupils, and

livid or congested face; and the temperature is found to reach 109°, 110°,

or 111°. This may be succeeded by convulsions, suppression of urine,

and death.

Anatomical Changes.—Very little is noted in the cases of rapid death

from cardiac or respiratory failure. In the hyperpyrexial form the blood

remains fluid, the heart is contracted from coagulation of its myosin, the

lungs are intensely engorged, with hemorrhage under the pleura, the cerebral

meninges are congested, and it is said that there may be evidence of early

meningitis.

Prognosis.—The mortality is stated to be from 45 to 50 per cent., and

in cases that recover sequelae are often observed, which may be, according
to Sir J. Fayrer, weakness from obscure structural change in the cerebrum,

or chronic meningitis, epilepsy, defective memory, nervous irritability, head-

ache, insanity, partial paraplegia, partial or complete blindness, or extreme

intolerance of heat. The syncopal form is least likely to be attended with

sequelje.

Treatment.—Removal from the source of heat, and the use of the cold

douche are necessary in all varieties. In the syncopal form the douche must

not be too long continued, and the condition of the pulse may require direct

stimulation. In the hyperpyrexial form the temperature must be reduced as

quickly as possible ;
if ice can be obtained it should be put in the water

used, or it may be rubbed directly over the body of the sufferer, until the

temperature in the rectum nearly, but not quite, reaches the normal. The
use of antipyretics has still to be recorded. Antipyrin has been injected

subcutaneously in the United States with good results. For sequelje, removal

to a cool climate, iodide of potassium, and counter-irritants are advised.



DISEASES OF THE ORGANS OF LOCOMOTION.
'

ACUTE RHEUMATISM.

The terms rheumatism and rheumatic correspond in their wider acceptation

of the ideas of pain, of an origin in cold or damp, and of an affection of

the joints. Thus, a typical rheumatism would be a painful joint affection

resulting from cold or damp. In its etymology, the word rheumatism—from

piu), I flow—is connected with catarrh, and hence with the idea of cold.

The loose way in which it has even recently been employed in medicine is

shown by such names as "rheumatic facial paralysis," meaning facial

paralysis from exposure to cold; "syphilitic rheumatism," in which neither

joints nor cold are in question, but only a. painful periostitis; "rheumatic

gout," which, if it signifies anything beyond simple gout, must mean a gout
in which iwdiWy joints are affected. But in the present day, acute rheumatism

or rheumatic fever is taken as the type of the disease, and we should, as far

as possible, limit our use of the term rheumatic to such lesions as can be

shown to be directly associated with it. Acute rheumatism is characterized

by inflammation of several joints at the same time or successively, with

pyrexia, profuse sweating, and a tendency to inflammation of the endo-

cardium, pericardium, or pleura.

.Etiology.—The disease occurs in both sexes, and at nearly every age ;

but it is very rare after fifty years of age, and in infants. It occurs with

greatest frequency in its most perfect form in adults between fifteen and

thirty, and quite commonly, though in a less typical manner, in young
children. The tendency to its occurrence is, to a certain extent, hereditary.

Its most constant exciting causes are cold and damp, and these are found to

be in operation in a large proportion of the cases. It is, no doubt, in

accordance with this that it is least frequent in England in the months of

July, August, and September, and that the sufferers from rheumatism include

a large proportion of servant girls and others of the poorer classes. Rheu-

matism has an important relation to chorea, which has been mentioned in

the chapter on the latter
; and scarlatina may be followed by a multiple

synovitis, which, if sometimes certainly septicoemic, is at others quite

indistinguishable from acute rheumatism.

Symptoms.—Arthritis.—The onset of acute rheumatism is sometimes

quite sudden, so that the patient first feels a pain in one joint, and then suc-

cessively in others
;
or there are a few days of obscure illness before the pains

772
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in the joints occur to mark its nature. There may be a little sense of chilli-

ness, but there is rarely a distinct rigor such as occurs in pneumonia or

pleurisy. The knee is often first attacked, and then the ankle
;

in other

cases the wrist or the shoulder. Whichever is first affected, the disease may
soon spread to other joints in the body, so that the shoulder, elbow, wrist,

and phalangeal joints, the hip, knee, ankle, and phalangeal joints of the toes,

may all be inflamed at the same time or successively. Not infrequently the

sterno-clavicular joint, and even the vertebral and costo-vertebral joints are

undoubtedly affected. But the extent of the disease is very variable. In

one only two or three joints may be inflamed
;

in another a great number
;

and an important feature of acute rheumatism is the way in which some

inflamed joints will quickly recover, while others become involved
;
and

these last will get well, while fresh joints suffer, or those first affected become

again inflamed. The disease flies from joint to joint.

A joint attacked by acute rheumatism is swollen, red, hot, tender to touch,

and painful. The swelling is most manifest in the knee, where effusion can

easily be recognized, in the ankle, in the wrist, and in the joints of the

fingers. The color is mostly a bright pink, and not the dark red of gout
and some erythemata; it rarely covers the whole swelling, and may be in

patches. The tenderness is sometimes extreme, so that a slight shock on the

bed, and any clumsy handling of the joint, will cause intense pain. It may
persist after spontaneous pain has subsided. In the shoulder, hip, and elbow

joints, pain and tenderness are the chief evidences of rheumatism, as slight

swelling is not easily recognized, and redness is generally absent. The

joints have been found in fatal cases to contain a turbid synovia, with

shreds of fibrin. Leucocytes are present, but the fluid is never purulent.

The synovial membrane itself is vascular, and covered with a layer of lymph.

Probably the joint changes are even slighter than this when such rapid

subsidence takes place as is often witnessed.

It has been stated that the synchondroses are also sometimes involved in

rheumatism. Undoubtedly the sheaths of the tendons about certain joints

are often inflamed, especially those about the wrists and ankle
;
and some of

the redness that extends on to the dorsum of the foot and hand mav be due

to their inflammation.

With this multiple arthritis there is always associated some pyrexia. It is

very variable, both in intensity and duration. It does not commonly rise

above 103° F., oscillates with some irregularity, and mostly subsides with the

inflammation of the joints. It may last nine or ten days if the disease is

untreated, or treated inefficiently, but it often ends sooner
;
and it recurs

with any fresh lighting-up of the arthritis. It is also influenced by the cardiac

lesions, especially pericarditis, or by pleurisy ;
and it sometimes rises to a

great height, becoming thus a dangerous complication (^hyperpyrexia).

Profuse sweating is a characteristic of rheumatism, and occurs without
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materially reducing the pyrexia. The sweat has a peculiar sour smell, but the

reaction is not always strongly acid, and may be even neutral. With this there

may be an eruption of the clear vesicles, called sudamina, or of the vesicles

containing a point of pus, and surrounded by a pink areola, known as inili-

aria. The fever is not generally accompanied by much cerebral disturbance,

and delirium is not a marked feature in uncomplicated acute rheumatism.

The tongiie is usually large, broad, flabby, and covered with a thick, white,

creamy fur. The appetite is bad, and the bowels are constipated.

Cardiac Lesions.—Though rheumatism often runs its course without any

affection of the heart, still the cardiac lesions are so frequent, and of such

importance, that they are generally considered less as complications than as

part of the disease itself. Moreover, it seems clear that rheumatism may
sometimes manifest itself in the heart without affecting the joints, especially

in children—a possible explanation of some cases in which a patient comes

under treatment with a first attack of rheumatism and an obviously old

disease of the valves. The proportion of cases in which cardiac lesions occur

is differently given by authors ;
it is probably somewhere between a third

and a half. They occur more frequently in children, and in first attacks.

The occurrence of endocarditis is sometimes marked by increase of fever or

by some prsecordial distress, or by quickened action of the heart ; but in the

great majority of cases it is revealed only by auscultation, when a soft bruit

may be heard muffling or replacing the first sound of the heart, either at the

apex or at the base in the aortic area. A hsemic murmur, systolic in rhythm,

and rough in quality, is sometimes heard in the second left intercostal space,

and must not be mistaken either for aortic endocarditis or for a basal

pericarditis ;
the patient is often, but not always, anaemic. The murmur in-

dicative of endocarditis may disappear in the course of the illness, or may

persist into convalescence. Exceptionally, pronounced heart failure shows

itself within a itv^ months of the rheumatic attack. Pericarditis may accom-

pany endocarditis, but is on the whole less frequent ;
its onset is more often

attended with subjective symptoms, such as precordial pain or distress, local

tenderness, rapid action of the heart, and occasionally considerable elevation

of the temperature. Friction sound and increase of praecordial dullness from

effusion are the usual physical signs : the dullness may extend upward to the

first intercostal space, an inch or more beyond the left nipple, and an inch

and a half to the right of the middle line
; but the effusion is rarely sufficient

to prevent the persistence of the rub till the subsidence of the inflammation.

Pletirisy with effusion may occur in association with pericarditis ;
it may

be single or double
;
and if single is mostly on the left side. The patient

may complain of pain, but the pleurisy is often first noticed by observing

the markedly high thoracic breathing of the patient, when an examination

of the bases will show, on one or both sides, dullness, deficient tactile vibra-

tion, weak breathing, or soft, high-pitched bronchial breathing.
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Similar physical signs are occasionally brought about in cases of great

pericardial effusion, by compression of the left lung from the front by the

distended pericardial sac. \^o\)ZX pneumonia is quite rare in acute rheum-

atism
;

bronchitis is more common.

The other lesions deserving of mention are tonsillitis, which sometimes

occurs early in the case, and various cutaneous lesions. Besides the suda-

mina and miliaria already mentioned, different forms of erythema may occur,

especially E. marginatum and E. papulatum. Every now and then one sees

a purpuric eruption complicating rheumatism
;

it is mostly in the form of

small red petechiae about the feet and ankles
;
sometimes the purpuric spots

are much larger and more generally scattered. The XiZ.vi\t peliosis rheumatica

has been applied to this condition. Another lesion occasionally seen in

rheumatism, especially in children, consists of small subcutaneous nodules,

which occur in the neighborhood of joints, and over bony ridges and promi-

nences elsewhere. They are freely movable under the skin, and slightly on

the fibrous structures beneath them ;
and consist of wavy fibrous tissue, with

spindle-shaped nucleated cells, and some vessels. They last a variable time,

and may disappear in a few weeks. Chorea and cardiac conditions often

coexist with them.

Hyperpyrexia.
—A very important, though happily rare, complication of

acute rheumatism is that known as hyperpyrexia. For some time the cases

in which this complication formed the prominent feature were described as

cerebral rheumatism ; but it is now known that although the symptoms point

to grave cerebral disturbance, they are the result alone of an excessively high

temperature, and that visible lesions of the brain or its membranes are

absent. Hyperpyrexia is not restricted to any particular class of cases
;

it

may supervene equally in one that appears well on the road to recovery, and

in one that has threatening lesions of the chest. It is not determined by

any considerations of age, sex, occupation, previous illnesses, climate or

season
;
but it seems to occur with greater frequency in some years than in

others.

In a certain proportion of cases, some warning is given : the joint pains

cease somewhat suddenly, and the sweating ceases; the patient becomes

restless, and, after a few hours, talkative or even delirious. The temperature,

formerly perhaps under ioo°, is now found to have risen to 105° or 106°,

and, unless measures be quickly taken to redyce it, it rapidly reaches 107°,

108°, even 110° and 111°. The delirium is at first moderately active, the

muscles twitching, the eyes restless, and the patient may try to get out of

bed ;
the face is generally dusky red, and the tongue dry and tremulous.

When the temperature exceeds 107°, the patient becomes semi-comatose, or

even quite comatose, a condition which is always present if the thermometer

marks 110°. Under suitable treatment for reduction of the temperature,

recovery often takes place ;
but otherwise the respiration becomes more fre-
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quent and shallow, the face more dusky or livid, the pulse rapid and feeble,

rales accumulate in the chest, and death ends the scene, often within twelve

or twenty-four hours of the first indication of hyperpyrexia. Even if the

temperature is reduced to the normal, it may rapidly rise again ;
and this

alternation may occur five or six times, either to end in recovery or in death

by exhaustion.

Course of Acute Rheumatism.—Acute rheumatism is in itself by no

means a fatal disease
;

the majority of cases recover. If untreated, the

symptoms may last from ten to fourteen days, when they will often subside ;

if treated by the method now usual, the pains and fever are often gone with

Fig.
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Hyperpyrexia in Acute Rheumatism.
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in a week. In any case, however, rheumatism shows a great tendency to

relapse, the joints being affected in a precisely similar manner after an apy-

rectic painless interval of from two days to a fortnight. In such a relapse

the patient runs just the same risks in regard to the heart, and to the occur-

rence of hyperpyrexia, as he does in the first attack. Another relapse may
succeed, or irregular affections of now one, now another joint, with or with-

out marked pyrexia. Sometimes recovery is delayed by the persistence of

the inflammation in one joint for weeks or months; pain, swelling, and

stiffness are prominent troubles, and the joint has ultimately to be dealt with

on surgical principles, with rest, splints, and local treatment. Another cause
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of delay in convalescence has already been mentioned, namely, the rapid

progress of an endocarditis, so that the patient passes at once from rheuma-

tism into pronounced heart disease, with murmurs of aortic or mitral disease,

and failing cardiac muscle.

Death takes place in rheumatism chiefly from hyperpyrexia and from the

thoracic complications, especially when endocarditis, pericarditis, and pleu-

ritic effusion on one or other side occur simultaneously. Even from these,

however, the patients not infrequently recover.

Morbid Anatomy.—The condition of the joints has already been

described. In the tendon sheaths have been found opaque serum and

greenish-yellow lymph. In cases dying with thoracic complications are seen

the characteristic lesions described under Endocarditis, Pericarditis and

Fig. 23.

Days 8
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some acid poison circulating in the blood. Gout, which has many similari-

ties, is known to result from excess of uric acid in the blood
; and the sour-

smelling sweat of rheumatism seemed itself to suggest such a view. Some
have held that lactic acid was the offending ingredient ; apparent support is

derived from the fact that Sir W. Foster caused rheumatic symptoms by the

administration of lactic acid to patients suffering from diabetes. Dr. Latham

advocates a similar view, when he shows that lactic acid may be obtained as

a bye-product in the decomposition of albumin into urea and carbonic

dioxide ;
and that salicylic acid, whose influence in curing rheumatism I

shall presently mention, may prevent the formation of lactic acid by com-

bining with its chemical antecedents.

Many facts have been supposed to point to an origin in the nervous

system, such as its association with chorea, the occasional transmission of an

inherited tendency, the occurrence of joint lesions in locomotor ataxy, and

some other structural nerve lesions. In the sense that there is a definite

lesion of the nervous system in cases of rheumatism, such a view could not

be accepted ; but Dr. Latham has tried to connect the chemical and nervous

theories by the help of vasomotor action, and the centres which control it.

Yet another view is that rheumatism is an infective disease, due to a micro-

organism.

Diagnosis.—This usually presents no difficulty, the occurrence of joint-

pains, with redness and swelling, fever and profuse sweating, being mostly

decisive, especially if it occurs in young persons with previously good health,

or, on the other hand, with a previous history of rheumatism or of heart

disease. But if multiple synovitis occurs in women after confinement, it

may be of a septicfemic or pyjemic nature ; and under other circumstances

pyamia may give rise to joint affections deceptively like rheumatism. In

the latter, the inflammation flits from joint to joint ;
in the former, the joints

once attacked only slowly recover. Synovitis after gonorrhoea must be dis-

tinguished from true rheumatism; it also is more persistent, and is only

rarely accompanied with cardiac complications. Some diseases, in which

the joints are not mainly involved, may for a time be confounded with rheu-

matism, chiefly on account of pains in the limbs, as well as fever
;

for

instance, typhoid in its earliest stage, relapsingfever, and acute infective osteo-

myelitis. A careful examination of the limbs will generally show that the

joints are not alone or chiefly involved, as in rheumatism. The diagnosis

from gout will be given with the description of that disease.

Prognosis.—This is, for the most part, good so far as immediate recovery

is concerned. Most danger is to be apprehended from the coincidence of

endocarditis, pericarditis, and pleural effusions, and from the occurrence of

hyperpyrexia. In the former, recovery may take place even with extensive

effusions : those into the pleura are less to be feared than those into the

pericardium. Hyperpyrexia is dangerous in proportion to the temperature
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reached before cooling measures are adopted ; but repeated rises of tempera-

ture after reduction may be fatal, apparently from exhaustion.

Treatment.—For the efficient treatment of even mild cases of rheuma-

tism, rest in bed is absolutely necessary ;
in severe cases the patient cannot

do otherwise than lie still. The joints should be protected from every risk

of injury. Sometimes it is desirable to raise the bedclothes from the limbs

by a cradle ;
and some local relief to the pain may be obtained by wrapping

them round with cotton wool, upon which, in severe cases, a little anodyne,
as belladonna or opium liniment, may be sprinkled. The diet should consist

mainly of milk
; indeed, if it is well borne, it may be given alone, or diluted

with barley water, lime water, or soda water.

The drugs now almost universally employed are salicin, salicylic acid, and

salicylate of sodium. When the patient is fully under the influence of one

of these drugs, the pains disappear, the redness and swelling of the joints

subside, and the temperature falls two or three degrees, it may be to the

normal. If the drug is then lessened or discontinued, the pains will most

likely return : if the dose is maintained, the rheumatism may be practically

cured from that time
;
but the treatment, both by drug and diet, will have

to be continued for ten days or more, at the end of which time some relaxa-

tion may be cautiously allowed. The efficient dose of either of these com-

pounds is 20 grains every two hours during the first twenty-four or thirty-

six hours. Some give a smaller dose every hour for the first four or five

hours, and then diminish the frequency to every two hours. With these

doses it may happen that in the course of the second day the patient suffers

from headache, deafness, tinnitus aurium, and perhaps slight delirium, which

cease when the drug is withdrawn. If it is pushed, the delirium may become

active, or violent, the patient getting out of bed and running about the

room. Occasionally, vomiting, a slow or irregular pulse, albuminuria, epis-

taxis, or hjematuria, has occurred. As a rule, the earlier toxic symptoms
coincide with the subsidence of the pains ;

but this having been obtained, it

is desirable to reduce the frequency of the dose, so as to avoid any further

development of the toxic effect, and yet keep up the influence on the rheu-

matic disease. Thus, for a few days it may be given every three hours, then

every four or six hours, finally three times a day, until, in not less than a

week from the last pain or the last abnormal temperature, the drug may be

stopped altogether. About this time, also, the diet may be increased by the

addition of farinaceous food, and, after a few days, meat broth, fish, and

finally meat may be given. If, however, there is any return of the rheuma-

tic symptoms, the diet must again be reduced to milk alone for a time.

Between the three drugs under consideration there is no material difference

in their effect upon rheumatism. Many physicians prefer the sodium salt,

others the pure acid
;

at Guy's Hospital it has for some time been the prac-

tice to give the sodium salt until toxic symptoms are produced, and then to
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change it for salicin. In any case the occurrence of delirium, and of cardiac

depression in some cases, makes it necessary that its use in the first days of

the illness should be very carefully watched. Sometimes these drugs are

not so successful; the pains continue in abated form, or relapses frequently

occur
;
a combination of quinine with salicylic acid may then be useful.

Or recourse may be had to the old alkaline treatment—potassium bicarbonate

or acetate, 20 grains every four hours.

The treatment of the cardiac complications is described elsewhere

(pp. 449, 493). Prolonged rest in convalescence is desirable after endo-

carditis or pericarditis, to diminish any strain upon the valves or cardiac

muscle. Pleural effusions, even if abundant, generally subside, and as a rule

need not be tapped.

The treatment of hyperpyrexia must be at once prompt and energetic ;
it

consists in the application of cold externally whenever the temperature is

found to be rising above 105° F. Salicylic acid and other antipyretics can-

not at present be trusted to do this with sufficient rapidity, and the best

method of applying cold is by immersion of the patient in a bath of water,

cooled to 60° or 50° F. by masses of ice, if necessary.

The patient, even though comatose and apparently moribund, must be

placed in the bath and kept there from ten to twenty minutes, or until his

temperature has fallen below 100° F. By this time he generally shows signs

of returning consciousness. He should be placed in bed
;

the extremities

may be kept warm, but only light coverings should be placed on the body ;

a little brandy may be given, and the temperature carefully taken every half-

hour. A rise to 104° should again be met by the bath. If at any time a

bath is not available, the body may be cooled by packing it in sheets wrung
out of ice-cold water, or by rubbing over the surface of the body with lumps
of ice until the required effect upon the temperature is produced. The fall

of the tempsrature is often accompanied by an increase of the joint pains,

and the rheumatism may afterward continue in its ordinary form.

OSTEO-ARTHRITIS.

Under this name will be described the disease which has at different times

been called rheiwiatic gout, chronic rheumatic arthritis, rheumatoid arthritis,

arthritis deformans, and nodose rheumatism. It is very probable that all

cases of joint disease inviting the name chronic rheumatism really present

the same anatomical changes, at least in their early stage, and should there-

fore be considered under this head, whether they have arisen in connection

with acute rheumatism, or appear to be quite independent of it.

.Etiology.—Osteo-arthritis occurs at all ages. The female sex is some-

what more liable than the male. It is more common in the poor and weakly

than in those of better position, but the latter are by no means exempt from
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it. As to antecedents, in a small number of cases there have been one or

more attacks of acute rheumatism. Sir A. Garrod thinks it has association

with phthisis, and Dr. Ord traced a connection with ovarian and uterine

irritation in women, showing that attacks might be determined by the oc-

currence of the menses, or by their climacteric cessation, or by other dis-

turbances of the function. Cold and dairrp often lead to an attack, as well

as predispose to it.

Morbid Anatomy.—In the early stages there may be effusion into the

joint, the synovial membrane is vascular and thickened, and the articular

cartilage undergoes softening. This softening begins with proliferation of

the cartilage cells, the matrix splits into fibres perpendicular to the articular

surface ; then the cartilage cells burst into the joint, and leave a soft ulcer-

ated surface. By a continuation of this process the cartilage is completely

destroyed, and the bony surfaces come into contact, any effusion that, may
be present becoming absorbed. The adjacent surfaces, from continued fric-

tion, acquire a dense, hard, white surface {eburnatio7i), and may be more or

less grooved or fluted on the surface
; further, what was formerly a rounded

or convex surface becomes flattened down, and considerable atrophy of the

head and neck of a bone
(<?. g., the femur) may in this way take place. At

the same time, deposits of cartilage form along the edge of the articular sur-

faces growing into the capsular ligaments, and these deposits subsequently

calcify. They may thus form a kind of ridge or "
lip

"
around the joint,

or in some cases (^. g., in the knee) may contribute to produce large plates

of calcareous matter, which surround the joint like plates of armor. The

synovial membrane also forms large fringes, which may in like manner be

invaded by cartilaginous deposits.

Symptoms.—At an early stage of the affection—as may be especially

well seen in the joints of the hands and fingers
—the joint is swollen, painful,

tender on manipulation, and stiff" on movement. The skin is shiny and

slightly reddened. These symptoms may develop in a subacute form, and

subside and recur from time to time, each recurrence leaving more change
behind it

;
or the disease may be more chronic from the commencement.

The stiffness is often most marked in the morning, so that movements are at

first painful ; yet if they be persevered in, the pain will gradually wear off".

Similar symptoms may be noted, in different cases, in other joints, such as

the wrist, elbow, and shoulder, the hip, knee, ankle, and foot. The sterno-

clavicular articulation, the joint of the jaw, and the vertebral joints may be

also involved. Sometimes effusion can be readily recognized, and the joint

is tense and elastic. In other joints, or in later stages, a peculiar creaking
or grating can be elicited on passive movement. As time goes on, move-

ment becomes more and more limited from destruction of the articular

surfaces, and the development of osseous structures in the ligaments and

tissues round the joints ; and, finally, a fibrous ankylosis may result.
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Very characteristic deformities take place in consequence of the joint

changes. Thus, the fingers, instead of remaining in line with the metacarpal

bones, deviate to the ulnar side, and the joint at the base of the index finger

is often greatly swollen
;

the metacarpo-phalangeal joints are commonly
flexed, the first phalangeal joints are over-extended, and the second are

flexed. The lower ends of the radius and ulna project at the back of the

wrist. The deformities of the joints are also aggravated by the w^asting of

the muscles connected with them, such as the interossei in the hand, the

muscles at the lower end of the femur, and the deltoid over the shoulder

joint. It has lately been stated that the nerves in connection with these

joints undergo chronic neuritis.

In the hip joint, which is often affected alone, the pain and stiffness are

followed by very limited movement, apparent shortening of the limb, flatten-

ing of the buttock, and eversion of the limb. The knee and the joint of the

jaw are others that may be alone involved.

When the disease arises in old people, it is liable to attack one joint, and

to cause very extensive changes ; while in the young it often attacks many
joints, which are less severely diseased. But the nature of the articular

changes is essentially the same.

In some cases the exacerbations of arthritis are accompanied by constitu-

tional disturbance and pyrexia. But more often fever is entirely absent, and

the illness is characterized by ansemia, weakness, and indifferent appetite.

There is considerable variability in the local symptoms—they may subside

for a long period, and then burst out again ; they can be relieved by treat-

ment, but complete cure is uncommon, and an aggravation of the complaint

is almost certain to occur at some time or other. In the vast majority of

cases there is no cardiac complication, but endocardial murmurs have occa-

sionally been heard. The disease is not in itself fatal.

Diagnosis.—If osteo-arthritis includes chronic rheumatism, the only

disease for which multiple osteo-arthritis can be mistaken is chronic goi/f.

The history of the first acute attacks, the presence of urate deposits (tophi)

in the ears, and the affected joints, will generally distinguish gout ; and, if

necessary, the blood may be examined for uric acid. Arthritis affecting one

joint only may be confounded with more surgical forms of lesion. There

has been much discussion, hardly yet at an end, as to whether the joint changes

accompanying locornotor ataxy are of the nature of osteo-arthritis or not.

They generally begin with an abundant painless effusion into the joint, and

there is subsequently great mobility, with destructive changes. They may
be distinguished by these features, or by other evidences of locomotor ataxy,

namely, loss of knee-jerk and loss of pupil light reflex (Argyll-Robertson

pupil).

Treatment.—The treatment of osteo-arthritis must be general and local.

The diet should be carefully ordered, so as to avoid indigestible articles, but
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should not be stinted ; indeed, the patients require, as a rule, good feeding,

and meat may be given freely, as well as vegetables. A moderate use of

alcoholic drinks may be allowed. The patient should be well clothed in

flannel, a warm dry atmosphere should be looked for, and changes of tem-

perature avoided. Various health resorts and spas fulfilling these requirements

have been found beneficial, such as Buxton, Bath, and Strathpeffer, at home,
and Aix-les-Bains, Aix la-Chapelle, Baden-Baden, and Wiesbaden, abroad.

Internally, iron, arsenic, and cod-liver oil are most valuable, and they must

be continued, with such intermissions as may be desirable, for weeks or

months. The arsenic should be given in full doses.

Locally, much benefit may be derived by the application of tincture of

iodine, small blisters frequently repeated, frictions with stimulating lini-

ments, and passive movements, burying the joint in hot sand, dusting it with

flowers of sulphur and wrapping it in flannels, or galvanizing it with the con-

tinuous current at least once dailv.

Any method that is adopted must be persevered with for several days
before being given up as of no value.

MUSCULAR RHEUMATISM.

(^Myalgia. Rheumatic Myositis^

This name is given to a painful affection of the muscles or fasciae.

^Etiology.
—The connection with rheumatism is not generally obvious,

but the disorder is often the direct result of damp and cold, or of excessive

muscular exertion or strain.

Symptoms.—As a rule, only one muscle or group of muscles is affected

at a time
; and as certain muscles are particularly prone to it, special names

are given to the disease, according to its locality. The symptoms are intense

pain on attempted movement involving the muscle, and tenderness on ma-

nipulation. The pain comes on rather suddenly, and, when it is severe, neces-

sitates a position of the part by which it can be relieved. A slight degree
of pyrexia may accompany the illness, which usually lasts a few days, but

may in some cases be of longer duration.

The more usual seats of the disease are the following : (i) Lumbar and

lumbo-spinal muscles— lumbago. This is common in advanced life, and in

men more than in women. The patient walks with difficulty, and in a

stooping position ; any movement of the lumbar region is painful. (2)
Intercostal muscles—pleurodynia. Breathing, coughing, and all respiratory

movements cause severe pain, so that pleurisy may be suspected. But there

is no rub, and the constitutional disturbance is slight or none. (3) Cervical

muscles—rheumatic torticollis. (4) INIuscles of the shoulder—omalgia. (5)
jNIuscles of the scalp

—rheumatic cephalalgia.

Treatment.—Complete rest is desirable, and benefit is derived from
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local applications, such as hot poultices and fomentations, belladonna and

aconite applications. Massage is also of value, and any means by which

free perspiration is induced, such as the vapor or Turkish bath. Both the

galvanic and faradic currents may also do good. Internally, saline remedies,

such as potassium citrate, acetate, or tartrate, may be given in full doses,

and potassium iodide, in 5 or 7-grain doses. Salicylic acid in doses of 15

or 20 grains is also useful.

GOUT.

In its typical form this is an acute arthritis, associated with the circulation

of an excess of uric acid in the blood, and the deposit of sodic urate in the

joint affected. In the majority of cases the feet, and especially the great

toe joints, are first attacked, whence the classical wslxwo. podagra ; but the

j
oints of the hands {cheiragra) and other articulations are subsequently, and

much less commonly even first, affected. The presence of an excess of uric

acid in the blood gives rise to symptoms in various parts of the body, and to

some morbid conditions of the organs, which occur more or less alternately

with the articular inflammations. For these the terms atypical, irregular,

metastatic, retrocedent, and zwifra/ gout have at different times been used.

Of the visceral affections, the most important is that form of chronic nephri-

tis which is known as gouty or granular kidney {see p. 695).

.Etiology.—Gout is well known to be strongly hereditary, so that the

descendants of a gouty stock are liable to outbreaks of the disorder at an

early age and with comparatively little exciting cause. Gout is more common
in men than in women, and is a disease of middle life or advanced age,

though it does occasionally, in the hereditary cases just referred to, appear

as early as the age of twenty ;
and it has been seen in boys who were only

eight, nine, or twelve years old. It has been often regarded as a disease of

the rich, from which the poor escape ;
but this is by no means entirely true,

as it is not at all uncommon among hospital patients and others in poor cir-

cumstances to see the disease in its most typical form. The influence of

wealth is related to diet, which is the most important Dstiological factor: the

ingestion of large quantities of food, especially of a highly nitrogenous kind,

with abundance of alcoholic liquors, directly contributing to that condition

of blood which is the essence of gout. Of alcoholic beverages, malt liquors,

and the stronger wines, like port and sherry, seem to be more prejudicial than

distilled spirits. The effects of dietetic excess are aggravated by a sedentary

life; and, as a rule, an occupation is prejudicial in proportion as it tempts

to one or necessitates the other. But among occupations those especially

must be mentioned which, like house-painting, type-founding, etc., expose

the operatives to lead intoxication, since the presence of this metal in the

system, which of course may be produced in other ways {e. g., impure

drinking-water), certainly seems to favor the development of the disease.
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In those who are predisposed to it, or who have already had manifestations,

an attack may be brought on by an aggravation of the dietetic excesses, or

by any departure from the strictest regularity hitherto found necessary ; by

anxiety and mental worry, and sometimes by injuries.

Symptoms.— The Gouty Attack.—In the majority of persons gout first

shows itself by an attack of acute inflammation in the metatarso-phalangeal

joint of one great toe. Various premonitory symptoms are noted in different

cases : in some it may be an unusual feeling of health or exhilaration
;
but

more often they are such as the following: Mental depression; disturbed

sleep ;
odd sensations, itching, or cramps in the limbs

; tinnitus aurium
;

salivation, gastralgia, vomiting, or flatulence; alterations in the quantity and

color of the urine ;
which is mostly scanty and loaded with lithates. These

may have been troublesome for a day or two, when the patient is awakened,

commonly about two o'clock in the morning, with pain in one great toe.

The pain becomes worse and worse, and the patient finds it impossible to

get ease. At the same time there may be a little chill, or even a rigor, and

some fever. After some hours of excruciating pain, this at length abates,

and the patient may fall off to sleep : Avhen he awakes again he finds the

affected joint red and swollen. It is exquisitely tender, the skin is tense and

shining, and, if it can be touched, pits slightly on pressure. The veins

around it are slightly distended. During the day the patient may be free

from severe pain, but toward evening there is a recurrence of all the early

symptoms, that is, of severe pain with some febrile reaction, which remit

toward morning, to return again the following night. The joint continues

swollen, and the swelling extends in the cutaneous tissues some distance up
the foot

;
the color is a dull, dusky red. When at length the inflammation

subsides, which it does in from five to ten or fourteen days, the skin des-

quamates in large, thick flakes, and gradually assumes its normal color. In

exceptional cases one or two toe-nails may be shed ;
on the other hand, in

mild attacks desquamation does not occur.

The general condition of the patient is one of slight febrile reaction, with

more or less gastric disturbance. The temperature is not much raised
;
the

thermometer may reach 101°, but it is rarely so high as 102°, and then only
for a short time. The tongue is thickly furred, and the patient has no appe-

tite, much thirst, nausea, and sense of distention at the epigastrium ;
the

bowels are confined, and the motions are deficient in bile. Sometimes the

sense of distention and tenderness extend to the hepatic region.

The condition of the urine and of the blood is of much interest and im-

portance. During the first io.'ff days the urine is scanty, high-colored, and

of great density, but the uric acid is diminished to half its usual quantity ;

as the attack passes off", the uric acid increases, may exceed its average amount,
and then subsides to the normal, while the urine has again acquired its usual

quantity, color and density. The blood, in an attack of gout, contains an

50
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excess of uric acid, which may be demonstrated by the thread experiment

of Garrod. This consists in placing about a drachm of the serum of blood,

drawn by venesection or cupping, in a shallow watch-glass, adding five drops

of acetic acid, placing in the serum three or four fine threads, and setting it

aside for some hours (thirty or forty) at the ordinary temperature. At the

end of this time, if the threads be examined under the microscope, crystals

of uric acid will be found to have formed upon them.

When an attack of gout is at an end, the patient often feels better than

he has done for a long time before
;
and he is, as a rule, free from any

reminder of his condition for a period of several months, or even two, three

or more years. His second attack may be in the same joint as the first, an

almost exact reproduction of it
; or it may occur in the opposite foot, or in

one ankle, or in the Avrist or hand. A third attack often comes at a some-

what shorter interval than that between the first and second
;
and the periods

of repose diminish in length as time goes on. Ultimately a great many joints

have been at one or other time affected, and with repeated attacks they

undergo changes which result in considerable deformity, so that the old gouty

subject becomes crippled in somewhat the same way as the sufferer from

osteo-arthritis.

When the disease has reached this stage it is in reality a chronic gout. If the

small joints of the toes and fingers are often first affected, ultimately all the

joints of the extremities may become the seat of gouty deposit, the shoulder

and the hip least frequently. In the hand the joints are enlarged, more or

less fixed in different positions of flexion or extension, and, it may be, with

that deviation of the fingers to the ulnar side of the hand which is so com-

mon in osteo-arthritis. Similarly the foot may be fixed in a condition of

talipes, or the knee or elbow in a flexed position. The swelling about the

joints is often contributed to by the existence of deposits of urate of soda,

called tophi, which at first lie close under a thin shining skin, with dilated

venules. But subsequently the skin may yield, and the creamy or chalk-like

deposit may escape in small quantities at a time
; or, more rarely, suppura-

tion takes place around the deposit, and leads to its more rapid elimination.

These tophi are not confined to the affected joints; they are seen under the

skin of the fingers adjacent, in the bursse (for instance, over the olecranon),

in the tendons, and with considerable frequency in the cartilage of the helix

of the ear. If the creamy juice from one of these deposits be examined

under the microscope, it will be found to consist of innumerable minute

acicular crystals, which are composed mostly of an acid urate of soda, with

a small proportion of urate or phosphate of calcium, and chloride of sodium.

Irregular Gout.—The disturbances included under this head are very

various, and affect a great many organs of the body. They must at present

be referred to the circulation in the blood of an excess of uric acid, pro-

ducing inflammatory lesions and functional disorders. The former include



GOUT. 787

gastric and intestinal catarrh, bronchitis, conjunctivitis, iritis, gouty urethritis

(which is,.according to Ebstein, a prostatorrhcea), phlebitis, and neuritis

(Buzzard). According to some authors, cirrhosis of the liver may result

from gout, independent of the alcohol which is so frequently a factor indulged

in by gouty individuals. Chronic nephritis (granular kidney) has already

been mentioned ;
it is a frequent sequel of chronic gout, but the kidneys

have been found in a condition of granular nephritis with uratic deposits,

while the joints were entirely free
;
and probably in other cases the kidneys

are affected before the joints (primary renal gout, Ebstein). Some diseases

of the skin, especially chronic eczema, are seen in connection with gout.

On the side of the circulation, atheroma of the arteries frequently results,

and fatty degeneration of the heart occasionally. Among the functional

disorders may be mentioned migraine, vertigo, attacks of asthma and angina,

muscular cramps, and lumbago. These various conditions, as a reference to

other chapters will show, are not exclusively the result of gout ; and their

characters when associated with gout are not materially different from those

they present when due to other antecedents. No doubt we must also associate

with gout the condition described by Dr. Murchison and Dr. Fagge as lithae-

mia {see p. 592) of which some of the symptoms are very similar to those

of irregular gout ;
but it is doubtful if they ought to be classed as gout,

before the deposition of any crystalline salts, or the occurrence of any defi-

nite gouty attack
;

and it is equally doubtful if functional disease of the

liver is the sole cause of lithsmia, or the symptoms so named.

Anatomical Changes.—If one examines after death a joint that has

been the subject of gouty inflammation, the cartilage will be found covered

with a bright white incrustation, either in patches or more or less com-

pletely. If perpendicular sections be made of this, it is seen to be due to a

deposit of minute acicular crystals, having the composition above stated, in

the substance of the cartilage. These form in the stratum of cartilage just

beneath the surface, leaving at first a thin layer quite healthy, and as the

disease progresses the deposit extends irregularly and by small more or less

isolated patches into the deeper parts of the cartilage. The question has

been much discussed as to whether the crystals are deposited first in the

cartilage cells or in the intermediate substance
; but Ebstein asserts that the

first change is the necrosis or death of a small patch of the cartilage sub-

stance, which change itself determines the separation of the sodic urate

crystals. In any case the cartilage may eventually get quite destroyed and

eroded down to the bone. Collections of urate crystals take place also in

the other tissues of the joints; for instance, in the ligaments, and in the

cutaneous structures, so that the movements of the joints are considerably

impaired ;
and in some cases this may be contributed to by some of those

changes
—

osteophytes, etc.—which occur so commonly in chronic rheumatic

arthritis. In bursfe, in tendon sheaths, in the cartilage of the ear, or in the



788 DISEASES OF THE ORGANS OF LOCOMOTION.

skin of parts not immediately over the joints, the essential change is also the

accumulation of crystals of sodic urate. In the typical gouty kidney minute

yellowish-white streaks may be seen, especially in the pyramids, which are

crystals of the same substance; here again, according to Ebstein, an area of

necrosed tissue, surrounded by a narrow zone of inflammation, leads to a

crystalline deposit in its centre. Exceptionally, true gouty deposit has been

found in other situations, e.g., on the spinal meninges by Ollivier, and on

the meninges of the cerebellum by N. Moore.

Diagnosis.—The typical gouty attack occurring at night in the great toe

can scarcely be confounded with anything else. It is distinguished from

7'hemnatisin by the dark red, shiny, tense swelling of one joint, the absence

of general sweating, and the slight constitutional disturbance. Later ill-

nesses implicating many joints may show a closer resemblance. There is

generally a history of many previous invasions of single joints, and less fever

or sweating than in rheumatism; but the condition of the joints themselves

cannot be relied upon as it can in early attacks. The swelling and redness

of the back of the hand in gout may be such as to closely resemble abscess,

but fluctuation can scarcely be obtained, and the history will mostly protect

against errors. Pycetnia may be suggested by multiple gout, but rigors

would be more severe, and the constitutional disturbance more intense. In

all cases the ears should be carefully examined for tophi, and, if necessary,

Garrod's thread experiment may be used as a test.

Prognosis.—Gout once declared is likely to be repeated unless the con-

ditions, dietetic or otherwise, which have led to it are altered. Acquired
late in life, and properly treated, it may not materially shorten life

;
but it

tends to granular kidney, atheromatous arteries, and cerebral hemorrhage.
The risk of these sequelae is more or less in proportion to the frequency of

joint attacks, and hereditary gout developed early in life is very likely to

be fatal by uraemia or apoplexy before old age is reached.

Nature of Gout.—One essential feature of gout is, that there is an

excess of uric acid or sodic urate in the blood and tissues. On this point

there is no difference of opinion, but very various views have been expressed

as to the cause of the excess, and the way in which it is related to the several

manifestations of the disease, whether articular or visceral. An increased

quantity of uric acid in the system may be due to increased production or

deficient elimination through the kidneys. Sir A. Garrod adopted the latter

view; but the kidneys may be structurally quite healthy in the early stages.

Others have looked to excessive formation of uric acid through deficient

oxidation of ingested materials, through functional inactivity of the liver

(Murchison), through failure of certain tissues to change uric acid into urea

(Ralfe), or through imperfect metabolism of glycocine in the liver (Latham).
The deposition of sodic urate in particular tissues has been attributed to

their low vitality, to their deficient circulation, or to their exposure to
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injury ; and the cartilage of the great toe joint is regarded as illustrating all

these points, the deposition of sodic urate being supposed to excite the

gouty inflammation. More definite changes are believed by some to

precede the gouty deposit, such as the general or local disintegration

invoked by Dr. Ord, or the necrosis described by Ebstein. But very strong

arguments have been advanced in favor of the nervous system having a large

share in the development both of the disease itself and of its local manifes-

tations. Dr. Ord thinks that the local degenerations or" inflammations may
set up similar changes elsewhere through reflex nervous actions. Laycock

recognized peculiarities in the innervation of the individual attacked by

gout. But this view is most ably advocated by Sir Dyce Duckworth in his

recent Treatise on Gout. He regards the disease as essentially a disturbance

of the nervous system, which is often hereditary, but may be acquired as a

result of all these conditions of high living and deficient exercise, already

mentioned (p. 784), combined with special circumstances depressing the

nervous system. He suggests that the seat of such disturbance may be in

the medulla oblongata, which is known as a centre for important nutritional

and other processes. It is this special neurosis, or disposition of the nervous

system, which influences the production and elimination of uric acid, or

determines it to the parts in which the attack occurs, or causes it to be

formed in excess at that spot. He advances several facts in favor of this

neurotic character of gout
—its hereditary transmission

;
the paroxysmal

character of the attacks; association with other neuroses, e. g., asthma
;
the

occurrence of tingling sensations, jieuralgia, and grinding of the teeth ;

alterations of temper at the time of the attack
;
and the association with

lead poisoning or diabetes. Moreover, articular attacks are often brought
on by depressing circumstances, whether physical or mental

;
and he sug-

gests that if the kidney fails to eliminate uric acid, this again may be the

result of deficient innervation. But the neurosis once established, it is

quite clear that it can be influenced by, as well as itself modify, the chemical

changes going on in the system.

Prophylaxis.—Whatever be the theory of gout at present adopted, we

may take, as the objects to be attained in prophylaxis, the prevention of

accumulation of urates in the system, and the favoring their excretion by
the natural channels. These objects can be best effected by judicious diet,

by exercise, and to a certain extent by some drugs. The quantity of food

taken should always be moderate
; it should not be too highly nitrogenous,

and, on the other hand, very saccharine articles of diet should not be

indulged in. The latter, indeed, such as sugar, sweet fruits, fresh and

preserved, can be avoided altogether, and pastry is also most undesirable ;

but nitrogen must, of course, be taken in meat or vegetables. Of the

former, fish, chicken, game, or mutton are the best
;
whereas veal, pork,

and salted meats are not desirable. Green vegetables are generally prefer-
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able to potatoes, on account of the large amount of starch contained in the

latter. In any case, personal peculiarities may be consulted, so that indi-

gestion is avoided, and with this proviso fat may be taken in moderation.

Any one with a tendency to gout will probably do better without alcohol at

all. A light claret or light dry sherry is the least harmful
; or a small quan-

tity of a good brandy or whisky well diluted. The stronger sherries, port.

Burgundy, and champagnes must not be taken. As in diabetes, saccharine

may be usefully employed to sweeten beverages such as cocoa or coffee.

The advantage of exercise in promoting chemical processes in the body is

sufficiently well known. It may be supplemented by the morning bath with

the use of the flesh brush, or by the occasional use of the Turkish bath, with

shampooing, or more scientific massage.

The drugs that may be of use in the prevention of gout are chiefly such as

aid digestion and promote a free action of the bowels. Occasional saline

aperients may be desirable, but free purgation should not be often indulged
in. It is common, also, to administer the salts of potassium and lithium,

since the urates of these metals are more soluble than the urate of sodium.

The citrate of lithium may be given in doses of from five to ten grains, dis-

solved in water.

Treatment.—Acute Gout.—The affected foot should be kept raised, and

supported on a chair or couch, if the patient is not in bed. It should be

wrapped in cotton wool, and in severe cases some anodyne application, such

as belladonna liniment, tincture of aconite, tincture of opium, or a lotion of

atropine and morphia maybe previously. applied sprinkled on lint, and some

oiled silk or thin gutta-percha laid over all. Leeches, hot poultices, and ice

applications are to be avoided. The diet must be at once restricted, in

younger patients to milk and farinaceous foods, but in older persons and

those broken down by previous attacks it may be more liberal, but still

mostly fluid and easily digestible. Alcohol should, if possible, be entirely

withheld. Medicinally, colchicum has a decided effect in most cases. It

may be given as wine or tincture in doses of 15 to 25 minims, every six or

four hours, in combination with bicarbonate or citrate of potassium, or

citrate of lithium. The bowels should be kept active. If pain is very

severe, morphia may be given by subcutaneous injection or internally.

Treatment. — Chronic Gout. — This requires the general treatment

sketched for the prevention of the disease ; but as the system becomes more

and more broken depletory and lowering measures must be employed with

more caution. Acute outbreaks may be treated with colchicum, and even

less active symptoms with the same drug, in smaller doses, more continu-

ously. Guaiacum, potassium iodide, benzoic acid, and ammonium ben-

zoate, are also often used, and as an adjuvant tonic especially quinine.

Alkaline and saline waters are of service, and more still residence at the

Spas, where the influence of the waters is combined with a regulated diet,

fresh air and pleasant surroundings.
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GONORRHGEAL SYNOVITIS.

This disease, also frequently termed gonorrhceal rheumatism, is an arthritis,

which occurs as a sequelee of gonorrhoea, and to a certain extent resembles

ordinary acute rheumatism. It begins at an interval of fourteen days to

three or four weeks from the commencement of the urethral discharge,

sometimes while the discharge is still purulent, more often during the sub-

sequent stage of gleet. But it is important to note that not only gonorrhoea

but balanitis, and uterine and leucorrhoeal discharges in women may be the

causes of a similar complaint.

Symptoms.—In acute forms of gonorrhceal rheumatism several joints

are at first affected with pain and swelling, but the disease soon localizes

itself in one only, which is most frequently, according to Mr. Davies Colley,

the elbow, but may be the knee, ankle, wrist, or foot. There is very exten-

sive redness, with swelling, pain, and tenderness. The redness often spreads

up the limb far beyond the joint, and the tissues are infiltrated to a corre-

sponding extent. This may be such that it has been actually mistaken for

abscess, and it may have for the same reason a closer resemblance to gout

than to acute rheumatism. The pain is very severe on the slightest move-

ment ;
the fever is not high. The inflammation only slowly subsides, and

leaves a good deal of stiffness behind, but it does not suppurate. Cardiac

complications are occasionally observed. Mr. Davies Colley says this form

of gonorrhoeal arthritis is as common in women as in men.

In other less acute or subacute cases the resemblance to a mild rheumatism

is in some respects closer
;

the joints are swollen, not so red, and with less

general infiltration. All the joints in the body may be affected ;
but the

knees, ankles, and wrists are most often involved. Not infrequently there

is much pain in the fasciae, especially in the plantar fascia
;
and conjuncti-

vitis and sclerotitis occur in a certain proportion of the cases. As in the

acuter forms, the inflammation tends to be persistent and does not readily

subside and come again, as it does in ordinary rheumatism. It lasts two,

three, or more weeks, and leaves a great deal of stiffness, or even fibrous

ankylosis.

Anatomical Changes.—These are serous effusion into the joint, infil-

tration and oedema of the tissues around it, and in severe cases perhaps

suppuration, erosion of the cartilages, disorganization of the joint, and

ankylosis. Mr. Davies Colley thinks that the synovial membrane is primarily

affected in the subacute cases, and the surrounding fibrous tissues are chiefly

and first involved in the acute forms.

Pathology.—The nature of gonorrhoeal rheumatism is still obscure. It

seems very unlikely that it is an ordinary rheumatism accidentally compli-

cating gonorrhoea. It is much more probably an infective disease of the

joints, secondary to the local discharge ;
and such an infection may be due
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to microorganisms. The theory of a reflex trophic disturbance, secondary
to irritation by the urethritis of a centre in the brain or spinal cord, has

been held by some.

Diagnosis.—The disease is most likely to be mistaken for ordinary rheu-

matism, until it is accidentally discovered that the patient has a discharge ;

or until the persistence of the arthritis in a few joints makes one suspect that

such is the case. The resemblance may be increased by a history of pre-

vious attacks ;
for though gonorrhceal synovitis does not itself recur after

long intervals like acute rheumatism, other attacks are often induced by fresh

gonorrhceal inflammation. The acuter forms of the disease may closely

resemble erysipelas, abscess, or acute gout. The age of the patient, and the

position of the inflammation will generally exclude the latter. Fycemia may
be a cause of multiple synovitis after gonorrhoea; but in this case the illness

is generally more severe, with rigors, and such serious complications as peri-

carditis, endocarditis, pneumonia, or pleurisy.

Treatment.—It is, no doubt, desirable to cure the urethral discharge as

soon as possible. For the joints alkalies and iodide of potassium have been

largely employed, the latter in full doses; but it is probably better to give,

as Dr. Pye-Smith recommends, plenty of good food, with cod-liver oil, and

iron or cinchona. Locally, the joints should be blistered, or painted with

iodine. In the acute cases Mr. Davies Colley recommends complete rest,

which may be obtained by a plaster-of-Paris splint, and the use of anodyne

applications, especially the compound mercury ointment, with extract of

belladonna. As soon as the inflammation has subsided, the tendency to

fixation must be met by friction, shampooing, and passive movements.

RICKETS.

{Rhachitis.)

The chief feature of rickets is an alteration in the growth of the bones,

by which they become enlarged at their epiphysial ends, and so soft that they

are bent by the pressure to which they are put in the ordinary use of the

limbs.

.Etiology,—It is essentially a disease of children, the majority of cases

commencing between the ages of twelve months and two and a half years.

Some cases are seen even under six months of age, but there is some diff"er-

ence of opinion as to whether the disease may be present at birth (congenital

rickets). It is probably not hereditary in the ordinary sense of the term.

It affects the sexes about equally. The children of the poor are much more

frequently aff"ected with it than those of the richer classes, though the latter

are not exempt. This is no doubt related to what is regarded by common
consent as the chief element of causation—namely defective hygienic con-

ditions, especially in the matter of food and air supply. The natural food
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of the infant is the mother's milk, and a child should be nursed entirely

until it is nine months old. The faults of diet from which infants suffer

are (i) a deficiency of quality of the milk from ill health, or malnutrition

of the mother, or from lactation being continued far into the second year ;

(2) the substitution for the mother's milk of various "infants' foods," of

which the larger number contain a high 'percentage of starch : and for the

digestion of this the infant's secretions are by no means prepared ; (3) the

ingestion, through carelessness or ignorance of the parents, of meat, bread,

and potatoes, or other adult foods, either alone, or side by side with the

mother's milk, or the artificial substitutes. Overcrowding in close unventi-

lated rooms, and confinement to the house, may also operate deleteriously

in the growth of infants. There can be very little doubt that in these several

deficiencies lies the cause of rickets in the great majority of cases, and on

the whole it seems more probable that they may all have some share in it,

than that it should arise solely from one cause, such as an excess of starchy

food, which is regarded as the chief or only factor by many. It does not

seem impossible that some defective supply from the mother to the foetus /;/

iitero might start the disease even before birth. M. Parrot insisted that

rickets was a manifestation of congenital syphilis, but there do not seem to

be sufficient grounds for such a view.

Symptoms.—Early in the complaint some general symptoms occur,

which may not attract much attention, (i) The child is restless at night,

kicks off its clothes, and lies with its legs and arms exposed. (2) When it

goes to sleep it perspires profusely about the head and neck, so that the

pillow is saturated. (3) It is very tender about the limbs, so that it does

not like to be dandled about, or even screams when it is merely touched.

The first evidence of changes in the bones is seen in the e?ilargement of the

epiphysial ends of the long bones : this is well marked at the wrists, where

the ends of the radius and ulna are thickened, and at the ankles and at the

knees
;
but it is perhaps most unmistakable at the junctions of the ribs with

the costal cartilages, where a series of nodules are formed, reaching on either

side from the first rib near the sternum downward and then outward to the

twelfth rib in the flank. This has been called beading of the ribs, or the

rickety rosary. The defects of ossification are seen in the skull, where the

fontanelles are large, and may not close until long after the usual time,

which may be put at about eighteen months. Another symptom is the

delay in the eruption of the teeth, the first of which may not appear until the

eleventh or twelfth month, instead of the sixth or seventh ; and the order

of their appearance may present many irregularities.

Accompanying the enlargement of the ends of the bones there is an abnor-

mal softness, in consequence of which the bones yield to the traction of

muscles or the weight of the child's body, and become bent so as to produce
characteristic deformities of the limbs, the chest, and the pelvis ;

the head



794 DISEASES OF THE ORGANS OF LOCOMOTION.

also acquires a peculiar shape, though it is less easy to see how this happens.

If the disease comes on after the child has begun to stand or walk, these

accomplishments are given up, and the child "
is taken off its feet," as the

mothers are apt to explain. If the disease begins earlier, then the art of

walking may not be attained until the eighteenth or twenty-fourth month.

In either case the child tries to walk before the bones are completely con-

solidated, and the weight of the body causes the tibiae and femora to be

bent or " bowed," generally with a convexity outward and forward. Some-

times there is a convexity inward at the lower part of the tibiae, the feet

being thus widely separated, and this is to be attributed to the child getting

about the floor in a sprawling position, using the feet like the hind fins of

the sea lion. If, while still unable to stand, the child crawls much about

the floor, the weight of the body falls upon the arms, and the radius, ulna,

and humerus get correspondingly bent. In the chest, a deformity is pro-

duced by the action of the diaphragm, which sucks in the ribs at their

softest part ;
thus is produced a wide groove on either side of the sternum.

The sternum is prominent, and the upper part of the chest has a somewhat

square shape ;
the lower ribs, however, are often expanded over the viscera,

forming the upper arch of a tumid abdomen, which contrasts strikingly with

the narrow chest above. The pelvis does not usually show any deformity in

infancy, but in extreme cases of rickets the pelvic aperture is considerably

misshapen, being mostly of an hour-glass type, and it may afterward, in

females, offer very serious obstruction to parturition.

The head, besides presenting large fontanelles and often lines of depres-

sion corresponding to the coronal and sagittal sutures, acquires a somewhat

square shape, the vertex being flattened, and the frontal and lateral regions

rather prominent. In pronounced cases the cranium looks very large in

proportion to the face, but contradictory statements are made on this point ;

for while some say that hypertrophy of the brain, and distention of the ven-

tricles (hydrocephalus) are common accompaniments of rickets, it is stated

by others that the head is not really enlarged, but only seems so because the

facial bones are ill developed and stunted in growth. I believe that the cir-

cumference of the skull is often abnormally large, but it does not therefore

follow that the contents are also greater; since the contents of a cube are

less than those of a sphere of the same superficies.

In extreme cases there is considerable stunting of all the bones, as well as

the shortening by curvature : and children of eight or ten may be no taller

than those of three years old. The bones are also more fragile than normal,

and green-stick fractures are apt to occur. In some cases there is enlarge-

ment of the spleen or of the liver, or of lymphatic glands, but these changes

are not constant. The appetite may be very good, and many rickety chil-

dren show a perfect or even excessive development of fat
;

if any disturbance

of the stomach or bowels is present it is to be attributed to diet, which may
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have caused the rickets, and not to the rickets itself. On the other hand

the nervous system is seriously involved
;

rhachitic children are very liable

to infantile convulsions, including the special form known as laryngisvius

stridulus (p. 366).

Rickets is essentially a recoverable disease in the sense that it does not

directly cause death, and that the process of bone softening ceases after a

time, although it may have produced deformities that are permanent. If

the disease is but slight it may leave no traces in after life, and this is

probably the case with the majority of patients ;
the bones become hardened,

and the limbs ultimately become perfectly straight. But in other cases the

effects of former rickets may be seen in the big square head with prominent

forehead, the curved femora and tibiae, and the pigeon-breast of the adult.

Next to fits and laryngismus the most serious result of rickets in childhood

is the aggravation of bronchitic attacks which the soft state of the ribs

causes. By their want of rigidity the act of coughing especially is rendered

imperfect, and the secretions accumulate to the imminent danger of the

child. Death is often brought about thus
;
and in other cases the frequent

occurrence of bronchitis, by the collapse of lung which it produces, helps in

the formation of the pigeon-breast.

Morbid Anatomy.—The changes in rickets are best seen at the ends of

the long bones, or of the ribs. If the swollen portion at the junction of the

rib and its cartilage be divided longitudinally, it will be seen that the line

between the two structures is remarkably irregular, instead of being quite

straight, as it is in healthy bones. Normally, between the already devel-

oped bone and the ossified cartilage are two narrow bands, one bluish-gray—the zone of proliferation ;
the other of a yellow color—the zone of ossifi-

cation. These are very narrow, and quite straight and parallel. In rickets

the proliferating zone is thickened, reddened by new vessels, and has thrown

out processes irregularly into the cartilage and bone on either side. Under

the microscope it is seen that the proliferation of cartilage cells, preparatory

to ossification, has taken place with great freedom, but with no uniformity

as it does in health
;

that calcification has begun unduly early in some

cartilage cells, whereas it is deficient in the trabeculse of cartilage. The

processes of proliferation of cartilage cells, of deposition of lime salts, and

of formation of medullary spaces, take place not in a uniform, regular, or

progressive way, but in a most disorderly manner, and with varying degrees

of rapidity at different spots. Analogous changes are seen on the surface of

the bone where it is formed from periosteum ;
here is a soft vascular layer

much thicker than is normal, showing a similar activity of the earlier stages

of transformation, and delay in the deposition of calcareous salts. The

whole bone also is unusually vascular, and the contents of the medullary
cavities are redder than normal.
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The changes in the spleen, liver and glands, when they occur, appear to

be due to increase of interstitial connective tissue.

Pathology.—With regard to the nature of the disease, it cannot be said

at present that anything is really known of the link between the defective

hygienic conditions and the bone changes and general symptoms which

result.

Diagnosis.—This rarely presents difficulties. The important early signs

are the sweating of the head and the dislike to being covered at night ;
the

tenderness of the body generally, the beading of the ribs, and the thickening

of the wrists. Sometimes the inability to walk may lead to a suspicion of

infantile paralysis, but the limbs can at least be moved, and the bone

deformities should give the right clue.

Prognosis.—Recovery is the rule, the bones ultimately becoming quite

firm and solid ;
but the deformities, if considerable, will be perpetuated.

The risk to life is from the complications, especially bronchitis, with collapse

of lung, convulsions, and laryngismus stridulus.

Treatment.—The first essential is the improvement of the hygiene of

the child. It should live in well-ventilated rooms, and should be taken out

in the fresh air regularly. It should be warmly and suitably, but not too

thickly, clothed. The diet must be carefully attended to. If it is being

nursed, it must be understood that the supply is good and abundant. This

is not likely to be the case if the mother is delicate, or if the nursing has

been continued into the second year. In the former case, additional food,

e.g., cow's milk, diluted with one-half, one-third, or a less proportion of

water, according to the age of the child, should be given ;
in the latter the

nursing should entirely cease. With the suspicion that excess of starchy

foods may have much to do with rickets, it is best to let a good cow's milk

form the chief element in the diet, to which a sixth part of lime water may
be usefully added

;
and as the infant approaches the end of the first year,

beef juice, chicken broth or gravy may be added ;
and at a later age, well

boiled cauliflower, a little pounded mutton, the yolk of a boiled egg, or

some custard pudding. Milk should still form a large part of the child's

diet, and starchy foods should be given sparingly, if at all. The most

valuable medicine is no doubt cod-liver oil, which should be given two or

three times daily after a meal. The dose may be twenty to thirty drops for

an infant from six months to a year old, a drachm for those beyond this age.

Iron is often employed, as syrup of the phosphate or syrup of the iodide;

and preparations of lime, such as the lacto-phosphate, are recommended,

although it will have been seen that the disease is a good deal more than a

mere deficiency of lime salts in the bones. Phosphorus has recently been

much used on the Continent in doses of
y^-g- grain once or twice daily.

While the child is under treatment, and the bones are soft, it is desirable to
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prevent their being bent by the weight of the child's body. Walking should

be forbidden, and it may be conveniently prevented by fixing to each leg a

flat splint, projecting three or four inches beyond the foot ; these 'may be

removed at night. The deformities of the limbs which remain after rickets

is cured may, if extreme, be treated surgically.
*

FcETAL Rickets and I.ate Rickets.

The relations to rhachitis of cases denominated foetal and late rickets have

yet to be cleared up. It would seem that the former had some resemblances

to cretinism
;
and cases of the latter class, ifi which, at the age of eight or

ten years, the bones become soft and deformities arise like those of true

rickets, may prove to be divisible into two or more groups
—

one, perhaps, a

true rhachitis, another more like the osteo-malacia of adults.

MOLLITIES OSSIUM.

( Osteo-malacia^

In mollities ossium, bones which have developed normally become soft and

fragile.

Etiology.—It is a disease of adults, beginning mostly between the ages

of thirty and forty, and it affects women much more often than men. Little

more is known of its aetiology, except that it often begins during pregnancy,
and is aggravated by it

;
and that it has been much more often observed in

some parts of the world (along the Rhine, Westphalia, Eastern Flanders, and

the north of Italy) than in others.

Symptoms.—The first is pain, which begins in the lower half of the

spine, the pelvis, and the loins ;
or in the feet, knees, or other parts of the

lower extremities. It varies much in severity and persistency, and may
wander from part to part, or remain fixed in one spot for a long time. With

this the patient becomes languid, and is disinclined to do anything. In

course of time a change of figure may be noticed, the patient loses height

from rounding of the spine or bending of the limbs; then, some day or

other, a bone breaks, with very little apparent cause, or on slight exertion.

As a rule, the fracture heals but imperfectly ;
and subsequently other bones

break. Moreover, the long bones show a remarkable degree of flexibility,

so that they can be bent into very strange positions, and the more superficial

bones may be indented with the finger. Though the general health may be

preserved at first, exhaustion at length supervenes.

The disease runs a chronic course, and generally lasts from four to six

years. Death takes place often from inability to breathe, on account of the

softness of the ribs
; sometimes during parturition from the obstruction which

the distorted (rostrate) pelvis offers to the passage of the foetus.

Morbid Anatomy.—The bones are found to be so soft that they can be
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cut with a knife or indented with the finger. Nearly the whole of the bone

is converted into a soft greasy mass or pulpy material, except, perhaps, a thin

shell of compact tissue just under the periosteum, or even there may be

nothing left but thickened periosteum itself. Microscopically, the change
seems to be, first, a confusion of the natural minute structure of the bone ;

the Haversian systems become fused together, and then absorption of the

salts takes place from the innermost rings round a canal, so that the substance

is gelatinous and transparent. As the same change proceeds in the rings

placed further out, the innermost rings are entirely absorbed, the lacunee

also alter their shape and size, and finally the Haversian systems are destroyed.

The bone becomes spongy and porous, and the enlarged medullary spaces

are filled with a foetal marrow like the splenic pulp. In this there are recent

hemorrhages and pigment resulting from former effusions of blood. Chemical

analysis of the bones shows that the inorganic constituents are reduced from

sixty-eight to thirty per cent.

The change in the bones has been attributed to the solvent action of lactic

acid, which is said to have been found in the bone marrow as well as in the

urine. Rindfleisch thinks carbonic acid is the solvent.

The Diagnosis is not difficult when the bone symptoms have begun.

Earlier symptoms may be mistaken for rheumatism. Spontaneous fracture

also may take place in sarcoma or carcinoma of the bones.

The Treatment should be tonic, as by iron, quinine, and cod-liver oil:

but recovery is exceedingly rare.
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ELEMENTARY LESIONS.

Before describing the diseases of the skin it is necessary to mention the

various changes taking place in its structure, which constitute the elementary

lesions common to several different diseases. The older classification of

Willan and Bateman was based upon those lesions : there was a group of

vesicular diseases, one of scaly diseases, one of papular diseases, and so on.

But it is now seen that such a classification brings together diseases that have

no special connection
; and, on the other hand, there are many diseases

which produce at the same time, or successively, two or three different ele-

mentary lesions, and would be, therefore, put into as many different classes.

Hyperaemia.—This consists of redness, of varying extent, due to the

blood-vessels being distended with blood. It may be (i) an active

hypercemia from vasomotor paralysis; (2) an early inflanwiatory hypercemia,

with slight swelling, tenderness, and some indications of pyrexia ;
or (3) a

ve7ious hypercemia, or passive congestion, with a more blue or livid color

than in the other forms. In all cases the redness disappears on pressure, to

return when the pressure is removed—quickly in the two first cases, slowly

in the last.

Hemorrhages.—Cutaneous hemorrhages form larger or smaller spots,

of bright red, dark red or purple color : they do not disappear on pressure ;

the blood is gradually absorbed, and the color fades into brown or brownish-

yellow, or goes through several changes, becoming successively brown,

green, and yellow, in the larger subcutaneous hemorrhages. A yellowish-

brown stain may be left for a long time. The smaller spots are called

petechice, the larger ecchymoses : if they form streaks they are called vibices.

In capillary ecchymosis a very fine mottling is produced, which looks like a

hyperaemia, until it is found to persist under pressure.

Papules or Pimples.—Small red or pink elevations of the skin, solid,

or at least not visibly containing fluid. They arise mostly in the cutis, but

may be imitated by accumulations of epidermic scales.

Vesicles or Vesiculae.—Small blisters (from i to 3 mm. in diameter),

due to the accumulation of more or less clear fluid under the upper layers of

the epidermis. They are frequently inflammatory, seated upon an inflamed

base, and contain a yellow albuminous serum.

Blebs or Bullae.—Larger vesicles, from 5 mm. to an inch or more in
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diameter. The fluid contents are clear, or slightly turbid, or blood-stained.

They are often situate on an inflamed base: they heal by discharge of their

contents, and the drying and shedding of the epidermic scale.

Pustules or Pustulae.—Vesicles or bullae containing pus.

Scabs or Crusts.—Irregular flat masses of dried serum, pus, or blood,

or mixture of these materials, forming upon and adherent to the raw surface

which has secreted them, and frequently the result of a vesicle, pustule, or

bulla.

Wheals or Pomphi.—A circumscribed redema of the corium, producing
a pale pink or white elevation of the skin.

Scales or Squamae.—Collections of epidermic cells in the form of

flakes. Sometimes, as in seborrhoea, there is a large admixture of the fatty

matter of sebum. Scales vary from the small branny particles of measles

(turfuraceous) to the large exfoliations of pityriasis rubra, and some cases of

scarlatina, or the thick adherent masses of psoriasis.

Scratch Marks.—Linear lesions of the skin, from a third to two inches

in length, produced by the nails, and bearing small crusts of blood. Ulti-

mately, if deep enough, they become linear or fusiform cicatrices. Their

direction generally bears a definite relation to the position of one or both

hands, and parts of the body which the hands cannot reach are exempt from

them.

Raw or Excoriation.—A patch of skin deprived of the upper layer of

the epidermis, and exposing the rete Malpighi. It is of a vivid red color,

tender to the touch, and secretes a small amount of serum, which may dry

into a crust.

Chaps, Rhagades, or Rimae.—Cracks or fissures through the epi-

dermis, reaching the rete Malpighi or corium beneath, very sore, and apt

to bleed.

Sore or Ulcer.—A loss of substance involving the epidermis, and extend-

ing to the papillary layer. The base is covered with granulations, and

secretes pus.

Scar or Cicatrix.—The new growth of connective tissue, which results

from the healing of sores, involving the papillary layer and deeper corium.

When recent they are pink or bluish in color. Finally they become dead

white, and contract in size.

Nodules.—Solid elevations larger than papules. They have been called

tubercles—a name which is now best limited to the specific lesion which

causes phthisis.

Stains or Maculae.—Patches of skin more deeply pigmented than

normal. They may arise from a preceding hypersemia, and then disappear

shortly. They are generally more permanent if arising independently.
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CLASSIFICATION.
The diseases of the skin will be described in the following order :

—
Inflammatory conditions or forms of dermatitis.

Hypertrophies. ,

Atrophic conditions.

Alterations of pigment.

New growths.

Diseases of the sweat glands.

Diseases of the sebaceous glands.

Diseases of the hair and hair foUicles.

Vegetable parasites.

Animal parasites.

All that need be said of hemori'hage into the skin is contained in the chapter

upon -Purpura. Syphilitic skin diseases have been described under Syphilis.

INFLAMMATORY CONDITIONS, OR FORMS OF
DERMATITIS.

ERYTHEMA.

Erythema (from Ipud^.m^ a blush) has a rather wide signification. A red-

ness of the skin may be set up by external irritants, or form a part of the

infectious diseases called exanthemata, and to these the name has been

applied. In both these cases, however, there is an early phase of inflamma-

tion. Another class has been called by Hebra Erythema exudativum, and

is characterized by much more definite and pronounced inflammatory lesions.

The skin is red, swollen, and tender. In some cases bullae or vesicles are

formed
;
and blood may be effused into them or into the corium. Other

cases may be considered as intermediate, in which there is certainly more

than mere hypersemia ;
but the inflammatory exudation is not considerable.

It will be best to consider, first, the more marked conditions known as Ery-
thema exudativum, which includes E. multiforme, E. iris, and E. nodosum.

Erythema Multiforme.

As the name suggests, there is very great variety in the lesions produced.
In all cases they are bright or dark-red elevations of the skin, which may be

in the form of papules (^E. papulatuni), or in larger patches or nodules, the

size of a sixpence or a shilling piece. Such a patch may clear at the

centre, and leave a ring (^E. annulatuvi) ;
if this enlarges it may coalesce

with neighboring rings and produce sinuous or scalloped patches {^E. gyra-

funi). Erythema marginatum has a similar outline : the peripheral margin
SI
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of the red band forming the ring is raised abruptly, and the central margin

gradually slopes toward the skin. Sometimes a ring of erythema is sur-

rounded by another ring outside it, and this by another further out, while

the first ring is beginning to fade. I have seen four such rings at the same

time.

Occasionally bullae or vesicles appear on these patches, and sometimes

petechise or ecchymoses may occupy the centre of a broad papule. The
raised patches last a few days and then gradually subside, often leaving a

brown or brownish-yellow stain, even if there has been no obvious hemor-

rhage into the structure of the skin. The whole duration is from two to

four or six weeks. It may begin with some malaise, it is occasionally accom-

panied by not very definite joint pains; and it is a not infrequent occur-

rence to have an eruption of erythema, especially E. marginatum, and

hemorrhagic forms in the course of ordinary acute rheumatism. The hemor-

rhagic forms are called Peliosis rheiimatica, but hemorrhages (purpura) cer-

tainly occur also in rheumatism without any preceding true erythema.

Erythema multiforme occurs especially on the back of the hand and fore-

arm, the front of the leg, and the dorsum of the foot
;
and on the face, neck,

front of the chest, and abdomen.

Erythema Iris—Erythema Bullosum—Herpes Iris.

This appears to be an erythema with the formation of vesicle or bulla as a

result. It is comparatively uncommon. Two varieties are described. In

the first, after some preliminary tingling, a small papule forms, which soon

shows a minute vesicle upon it. The vesicle enlarges, becomes flat, and is

surrounded by a pink areola. After a time the fluid is absorbed from the

centre, leaving a purplish depression, surrounded by the still vesicular pe-

riphery. Or the centre remains fluid, then comes a zone of purplish depres-

sion from absorption, then a peripheral zone still fluid, then the areola out-

side all. These zones of different colors suggest the name of iris. Some-

times complications arise from coalescence of extending patches. Recovery
of any patch takes place in about a fortnight by fading of the areola, absorp-

tion of the fluid, and subsidence of the papule ;
but from repeated crops the

whole disease may last from four to six weeks. The backs of the hands and

fingers, especially on the radial half, and the insteps and knees, are the parts

most affected 5
and the disease is generally symmetrical.

In the second variety there is a central bulla, and round this a ring of

vesicles of smaller size. A second ring may form round the first, and a third

round that. In some of these and allied cases of bullous erythema, the con-

tents of the vesicles may be purulent, or sanguineous, and the process may
extend deeply enough into the corium to produce ulcers which are followed

by scars.
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Erythema Nodosum.

This consists of oval or circular solid flat elevations of the skin, from half

an inch to one and a quarter inch in diameter, bright or dusky-red in color,

gradually shading off" into the surrounding skin, tender to the touch, and

perhaps pitting slightly on pressure. They occur most often over the whole

length of both tibite, and not infrequently over both ulnje. Though rare in

other parts, they have been seen on the calf, on the thighs, over the scapula,

and over the condyles of the humerus. They come out more or less in

crops, last seven to ten days, and gradually subside with bruise-like staining.

They may become soft and fluctuate, but never suppurate. They are most

common in children, and people under twenty years of age ;
and more

frequent in girls than in boys. Their onset is preceded by some malaise,

pains in the joints, and slight pyrexia. ,

Pathology of Erythema.—The essential change in erythema is an

inflammation of the corium, with hyperaemia and effusion of lymph and

corpuscles. In different cases the process seems to be more intense at

different levels in the skin structures : sometimes the skin alone is swollen,

at others the epidermis is raised into blisters. Variations in intensity are

shown by the contents of such vesicles as form, whether serum, pus, or

blood ;
and by the amount of red corpuscles extravasated, whether a visible

hemorrhage, or only enough to produce staining as recovery takes place.

Treatment.—There is no specific treatment for the erythemata as such.

Their cause, if it can be recognized, should be dealt with, and relief to dis-

comfort about the lesions can be given by local means. In cases having a

rheumatic origin, salicylate of soda should be given in doses of 15 or 20

grains three or more times in the day. If gastric troubles have caused the

erythema, unsuitable articles of food should be withdrawn, such as shell-

fish, salt fish, pork, and sweets. Bicarbonate of sodium, bismuth, and

gentian, should be given ; or, in other cases, acids and nux vomica, accord-

ing to the character of the gastric disorder. Locally, astringent and sedative

lotions are of value, especially lead lotion (liq. plumbi sub'acet. dil.) com-

bined with opium if there is much irritation, or calamine lotion or evapora-

ting lotion .of spirit and water, eau de Cologne, or liq. ammon, acetatis
;

in

the drying or scabbing stages of the vesicular forms, zinc or zinc and lead

ointment. In erythema nodosum, iron in combination with saline purga-
tives is generally the best remedy—e. g., the sulphates of iron and mag-
nesia, with peppermint water.

Erythema Pernio.

Pernio, or chilblain, is a superficial dermatitis, affecting the toes, sides of

the feet, and the fingers, as a result of cold, in people of defective circulation,

and especially in children. There are patches of dusky redness, with itching,



8o4 INFLAMMATORY CONDITIONS, OR FORMS OF DERMATITIS.

smarting, and pain, which come on frequently with the cold winter weather,

and may only completely subside with the return of spring. In severe

cases, or if irritated by friction or injury, they may vesicate or form indolent

ulcers. They should be prevented, if possible, by warm clothing, sufficiently

loose boots, and active exercise, such as running, skipping, dancing, and

skating.

Treatment.—When they occur they should be rubbed with lin. camph.

CO., with or without lin. belladonnae
;

or tr. iodi may be painted on the

feet, or unguentum iodi rubbed in. Tr. iodi, decolorized with half its quan-

tity of liq. ammonias, may be used for the hands (Crocker).

Erythema Intertrigo.

{Ecseiiia intertrigo.)

This is the inflammatory redness which occurs in the folds of the skin in

fat people, especially under the mammce, between the buttocks, and between

the thighs, scrotum, or labia in children. The redness corresponds closely

to the parts of skin that are in contact
;
the surface is raw, denuded of the

upper layers of the epidermis, and it secretes a whitish turbid fluid, different

from the yellow serum or sero-pus of eczema, and not drying into crusts

unless mixed with the medicinal substances applied to it. In children, it is

no doubt aggravated by contact with napkins wetted by the urinary and

fecal discharges ; and, as it not unfrequently coexists with parasitic stoma-

titis or thrush, the mother generally regards it as thrush, which has passed

through the child. It may coexist with ordinary eczema. It must be dis-

tinguished from syphilitic eruptions, which usually spread beyond the limits

of the contact of skin with skin, or skin with napkin, and may be quite dry.

Treatment.—The parts should be separated, and contact with secretions

and wet napkins should be prevented. This is best done in children by

spreading zinc ointment on narrow strips of lint and carefully laying them

over thighs and scrotum or labia, so that they are protected from one

another and fr.om the napkin. The lint should, of course, be changed

directly it is wetted or soiled by the motions. Slight cases may be dusted

with Fuller's earth or zinc oxide. Any defect of health should be treated,

especially diarrhoea, the acrid discharges of which may intensify the trouble.

In adults, powders of zinc oxide, one to two or three of starch, or boric

acid and kaolin may be dusted over the part and a piece of lint placed in the

fold, or ointment of zinc or boric acid may be used.

Other Forms of Erythema.

Erythema Iceve is the hypersemia which occurs in the tense skin of anasar-

cous limbs. It may go on to deeper dermatitis and sloughing.

Erythematous eruptions also form part of the epidemic diseases known as
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pellagra and acrodynia. The former occurs in Lombardy as a result of

eating decomposed or fermented maize ;
the latter was epidemic in Paris in

1828-29, and has since been seen but rarely.

URTICARIA.

Urticaria {iirtica, a nettle). This has close alliance with erythema. The

eruption often comes out suddenly, and consists of firm, round, convex or

lenticular elevations of the skin from a quarter of an inch to an inch in

diameter, at first pink, and soon becoming white in the centre. These are

called pomphi or wheals. They are scattered or closely crowded over the

part affected, and are not symmetrical. They may rise very rapidly, and

subside in a few hours or a day (^U. acuta'), or they last longer, or recur

frequently {U. chronica'). Sometimes the elevations are quit^ small

{U. papulata). Rarely a small vesicle may form on the surface of the

wheal {^U. bullosa). Urticaria is accompanied with intense itching, so that

the patient cannot forbear from scratching himself, and thus, no doubt, the

lesion is considerably aggravated.

Causes.—The chief are (i) Direct external irritants, such as the poison
of the stinging nettle, the sting of bees and wasps, contact with jelly-fish,

and certain caterpillars. Some individuals are so susceptible in this way
that the scratch of a pen or the nail upon the skin is sufficient to raise a

linear ridge; and so figures or letters can be traced upon the skin, lasting

for some minutes
(yfactitious urticaria). U. papulata, which occurs especially

in children, is perhaps often due to the irritation of fleas and bugs.

(2) Indirect irritation by (a) food, especially shell-fish, the less digestible

meats, pork and sausages, mushrooms, and some fruits : ((5) certain drugs,

copaiba, cubebs, quinine, and others
; (/')

some general disorders, such as

gout, indigestion not especially related to the above ingesta, menstruation,

lactation, pregnancy in women, and asthma.

Treatment.—The cause must be looked for and removed. In acute

cases clearly due to ingesta, an emetic is indicated. In other more chronic

cases, the diet should be carefully considered, the bowels should be regulated,

and any defect in digestion met by suitable treatment. In gouty people,

colchicum and salines should be given ; and in others, general tonics may
be desirable. Chronic urticaria is sometimes very intractable; quinine,

with saline laxatives, or arsenic, may then be of value. The severe itching

requires local treatment. Scratching must be prevented, and one of the

following applications should be used : Alkaline baths (sod. bicarb. 2 to 6

oz. in the bath), or alkaline lotions (sod. bicarb. 5j or oij to ovj),

hydrocyanic acid lotion (3iij of dilute acid in aq. ,5xx), and lead lotion.

Crocker especially recommends the antiseptic lotions : Liq. carb. detergens

oij or oiij to aq. 5viij ;
terebene gj to .5viij ; sanitas and water, equal
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parts; a saturated solution of benzoic acid, carbolic acid (5j or 5'j to

Sviij), and others.

Urticaria Pigmentosa.

This is a curious eruption of which only a small number of cases is on

record. It begins in early infancy, and consists of raised patches, at first of

a brownish-red, later of yellowish or fawn color. The patches may remain

unchanged for years, but some after a time disappear, leaving only pigmen-
tation. The majority of cases have been accompanied by severe itching,

with the result of producing secondary wheals, factitious urticaria, and

erythema.

Treatment has hitherto had very little effect, beyond the relief of itch-

ing ;
but the patches tend to disappear toward the age of puberty.

ERUPTIONS PRODUCED BY DRUGS.
A number of very different drugs produce eruptions as a result of their

internal administration. These eruptions may be erythematous, urticarial,

vesicular, bullous, purpuric, or in some other form, but the first four varieties

are more common, and especially the first, namely erythema. The most

important of these eruptions will be shortly noticed.

Antipyrin.—A red, papular or morbilliform eruption over the greater

part of the body, sometimes with itching and subsequent desquamation.

Purpura has also been seen.

Arsenic.—Urticaria, erysipelatoid rash, or small papules. Zoster has

occurred during the use of arsenic, but the relation of the two has not

always been obvious. The long-continued use of arsenic has caused a general

pigmentation of the skin, and in psoriasis the healed patches sometimes

become very deeply stained.

Bromides.—An acneiform eruption is common as the result of the use

of bromides in epilepsy
—the pustules are commonly discrete, and occur on

the face, chest, back, or scalp, and around the hair follicles on the thigh.

More extensive lesions occur in exceptional cases in children, on the face and

limbs; these are large, oval, or circular, much raised patches of deep red

color, covered with a number of pustular points, or the thick scab which

follows their rupture. The substance of the patch is soft, it mostly subsides,

and the scab is detached, without leaving any scar, but only a rather per-

sistent stain. The lesions often begin some days after the bromide has been

stopped, and their appearance is favored by disease of the kidneys hindering

elimination of the drug. Arsenic internally promotes their cure, and if

given with the bromide tends to prevent their occurrence. Erythematous,

papular, and bullous eruptions also occur.

Iodides.—The eruptions are erythematous, pustular, vesicular, bullous,

or purpuric. The erythema is papular, and occurs over the trunk, face, and
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limbs. Pustules are seen like those of the bromide rash, but smaller in size

when discrete; and the confluent forms are less common, and tend to be

more bullous. Sometimes large bullae occur, with a very narrow areola

around them, and clear serous contents. Like the bromide eruption it may-

be delayed for some days after the drug,has been stopped, and is more likely

to appear if the kidneys are diseased. The addition of arsenic, or aromatic

spirits of ammonia to an iodide mixture, or taking the dose in half a tum-

blerful of water, may be tried, to prevent its occurrence.

Chloral.—Erythematous eruptions, diffuse redness or red papules, and

occasionally purpura. They occur mostly after long-continued use of the

drug.

Chrysarobin.
—Goa powder and chrysophanic acid, when applied to the

skin for tinea or psoriasis, produce a dusky copper-colored redness, Avith

oedema or tenderness, far beyond the limits of the application.

Copaiba.—Erythema, consisting of bright-red, roundish or irregular

patches, slightly raised above the surface, here and there confluent, some-

what like measles, covering the arms, legs, trunk, and face. Purpura,

vesicles, and urticaria are occasionally present. Desquamation may occur

after a persistent eruption.

Cubebs seems occasionally to produce a similar rash«,

Quinine.—Erythematous rashes are most common, either diffuse or papu-
lar

;
an urticarial form is next most frequent ;

both of these produce severe

itching, and erythema may be followed by extensive desquamation. Pur-

puric, vesicular, and bullous rashes are less often seen.

Other drugs that have more or less frequently caused rashes, mostly of an

erythematous or urticarial type, are belladonna, boric acid, cannabis indica,

chlorate of potash, chloroform (inhalation), cod-liver oil, digitalis, iodo-

form, mercury, opium, and morphia, phosphoric acid, salicylic acid, san-

tonin, strychnia, stramonium, tar, terebene, and turpentine.

The treatment should be the withdrawal of the drug and the use of astrin-

gent lotions, such as those of subacetate of lead, oxide of zinc, or calamine.

ECZEMA.
Eczema (i/.^ico, to boil over) is a superficial inflammation of the skin,

presenting a great variety of lesions, the most common of which is vesica-

tion, followed by destruction of the superficial layers of the epidermis, and

the prolonged secretion of serum and pus. In this, the typical form of

eczema, the eruption begins with some itching or smarting at one spot,

which then becomes red, and several minute vesicles form upon it, contain-

ing clear yellow serum. They soon rupture, and discharge the serum ; and

the abraded spots thus produced extend, and coalesce, by the temporary

formation, not always very perfect, of fresh vesicles. The secreted fluid is
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albuminous, and stiffens linen
;

it is mostly clear yellow, but may be more

or less opaque from corpuscular elements. After flowing for a little, it dries

up into translucent yellow or opaque whitish or greenish-yellow crusts, which

adhere to the surface until detached by accident or lifted by discharge under-

neath. When they are removed fresh secretion takes place, again drying up
into crusts, and this process may go on indefinitely until spontaneous cure

or treatment ends it. Sometimes an adherent crust will grow to a great

thickness from the secretion underneath. Eczematous patches enlarge by
extension at their periphery, which generally shades off into the adjacent

skin ;
and they are often surrounded by other patches, each a quarter to half

an inch in diameter, with a small pin-point vesicle, abrasion, or crust in the

centre.

Healing takes place by a gradual cessation of the secretion, and covering

of the abrasion with sufficient epidermis. This may take place spontane-

ously under a crust, which may remain long after recovery is advanced.

The skin is, however, not normal for some time. Redness and thickening

persist, and the epidermis forms large flakes and scales, which are from time

to time detached.

The patches of eczema are variable in size, from mere spots to large con-

tinuous areas. It occurs in nearly every part of the body ;
but with especial

frequency on the face, ear, scalp, neck, flexure of the elbow, front or back

of the forearm, wrist, groin, inner side of the thigh, and flexure of the

knee.

Locally, eczema gives rise to severe itching, smarting, or burning, and in

certain positions to pain on movement. The general condition of the

patient in eczema may be but little affected. In acute cases, with exten-

sive patches, there is some febrile reaction
;

in many instances the eruption

is coincident with, and no doubt induced by, a general malaise, or anaemia,

or temporary depression of health ; and in prolonged chronic cases the

health may be slightly affected as a result of the eczema.

Variations in its course give rise to special names. Acute and chronic

eczema are distinguished by their intensity and duration ;
but long continued

cases may have frequent acute outbreaks. If the inflammation is intense,

with much redness and profuse secretion, it is called E. rubrum or E. madi-

dans. In a later stage, or with a less active eruption, the secretion is dimin-

ished or absent, and the dermatitis results only in the formation of layers of

epidermis, which are successively shed (^E. squamosum).
E. papulatum is a papular form of eczema, which was formerly described

as lichen. It is common on the backs of the forearms and on the back.

E. 7-imosum is the name given to a chronic form in which there is much

infiltration and thickening of the skin, with a thin scaly epidermis, only a

few scattered discharging points, but several fissures running deeply through

the epidermis into the corium, not infrequently bleeding, and excessively
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sore and tender. This often occurs about the Avrists and the lower parts of

the forearms.

In other cases the thickening and hypertrophy of the skin form the chief

trouble. It is quite rigid, and cannot be pinched up. The surface is marked

out by small furrows into diamond-shaped areas, and it is white, or powdery,
from half-detached epidermis. A warty condition may also occur from

hypertrophy of the papillae {E. verrucosuin.')

.Etiology.—Eczema occurs equally in both sexes, and at all ages of life.

A number of external irritants, thermic, chemical, or mechanical, give rise

to a dermatitis which has all the features of eczema. Exposure to the sun

causes so-called E. solare ; various drugs applied to the skin—e. g. , mercurial

ointment, and the irritation of very alkaline soaps in some skins—produce
an allied condition. In certain trades the hands are constantly irritated,

chemically or mechanically, by the substances handled. "Grocer's itch"

is an eczematous dermatitis of the hands and wrists from contact with sugar

and other groceries. Discharges from the ears, nose, or other parts, and

friction of the clothes, may also be causes of the same. In many of these

instances the lesion is practically a traumatic dermatitis; and in some of

them—for instance, severe sunburn—the inflammation extends deeper into

the subcutaneous tissue, and produces larger vesicles or blebs than is common
in eczema. They are more deserving of this name when the disease con-

tinues after the removal of the cause, or extends beyond the area immediately
affected by it. Either suggests the existence of some special tendency to

dermatitis on the part of the patient.

Such a tendency to eczema in particular persons does certainly exist, and

it is all that can be said about a great number of cases that come under

notice. From time to time eczema breaks out on the skin
;

it is cured by

appropriate treatment, and again recurs on slight irritation, or on some slight

alteration of general health, or it may be, to all appearance, qj.iite spontane-

ously. It is only in a comparatively small number of instances that this can

be said to be hereditary. Among the conditions of ill health to which

eczema is in some cases attributable, are various kinds of dyspepsia, intesti-

nal disturbances, whether constipation or diarrhcea, especially in young

children, ansemia, and the condition of feeble vitality of some children, and,

in old people, gout.

Anatomy.—In the papillary layer of the corium the vessels are dilated,

and there is an increase of fluid and leucocytes in the tissue. Vesicles form

in the rete Malpighi or beneath the horny layer. In chronic cases the rete

dips down deeply between the papillae, which are elongated to a proportion-
ate extent.

Diagnosis.—The red, raw surface exuding serum or sero-pus which dries

into scabs, is characteristic of eczema, and of more use in diagnosis than the

vesicles, which are often of temporary duration. Scabies may be mistaken
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for eczema; the lesions are mostly scattered pustules or vesicles (even bullae

in some instances), and not continuous patches. It occurs in certain situa-

tions, the wrists and fingers in adults, the toes, feet, and genitals in children
;

and the *• runs
"

or burrows, if seen, are conclusive. Scabies may set up a

secondary eczema. Eczema resembles sycosis when it is confined to the

hairy parts of the face
;
the lesions are more superficial than those of sycosis,

and not iimited to the hair follicles in the same way : the weeping, on re-

moval of crusts, comes obviously from intervening skin. Psoriasis may be

imitated by a dry scaly eczema: patches of psoriasis are more sharply defined,

more uniform in shape, round or ringed, covered with thicker, drier scales
;

and the distribution is characteristic in many cases. Tinea circinata pro-
duces circular patches or rings, on the face or elsewhere, which look like a

dry eczema
;

their small number, and their circular form should make one

suspicious, and the association of ringworm of the scalp, or a microscopical

examination, will complete the diagnosis.

Prognosis.—In its acute and subacute forms eczema is amenable to

treatment, but many chronic varieties are intractable and last for years.

There is strong tendency to recurrence, which may show itself after long
intervals. Only in young children and very old people is it likely that an

extensive eczema will help to a fatal termination.

Treatment.—Local treatment is of the first importance in this disease.

It is desirable, in the first place, that the eruption should be protected from

every sort of irritation. Scratching, alternations of temperature, cold air,

washing with plain water, or with alkaline soap and water, will all increase

vascularity and secretion, and delay healing. The patient should abstain

from scratching, and young children should have the hands tied in gloves,

or fixed to the side of the cot. The part should only be washed with thin

gruel and water, or with oatmeal and warm water. If there are crusts upon
the skin they should be removed so that substances can be applied directly ;

for this purpose, a bread and water poultice may be left in contact for the

night, or for two or three hours, so as to soften the crusts, which may then

be carefully removed, or, what is perhaps better, strips of lint soaked in

olive oil may be left in contact for three or four hours.

The various local applications that are used serve both to protect from

the external air, and to modify the condition of the part. Simple oily

applications are sufficient, by protection, to promote the healing of some

mild cases. But in nearly all cases benefit is derived from the use of

sedative and astringent applications. These may be in the form of oint-

ments, lotions, or powders : sometimes one, sometimes another is more

suitable. On the whole, ointments are more generally useful, since they

can be kept more constantly applied, and lotions must either be covered

with some impervious material (gutta-percha or oiled silk), when the part

becomes unduly heated and sodden
;

or they evaporate, the lint or rag
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adheres to the part, and considerable irritation is the result. But if there is

much secretion, on large surfaces, and if the dressings can be constantly

looked to, lotions are best. If ointments are used, they should be not

merely smeared over the part, but spread upon lint and firmly and uniformly

applied, so as to get complete contact
; they should, as a rule, be changed

twice a day, and the excess of old ointment should be gently removed with

a soft cloth, or by washing with oatmeal and water.

The most valuable applications are those of lead : ung. plumb, acet.; ung.

plumbi glyc. subacet.
; ung. plumbi subacet. compos. (B. P., 1867); un-

guentum diachyli of Hebra (made like lead plaster, with twice the quantity

of oil) ;
or solution of subacetate of lead, half a drachm in an ounce of

vaseline or lard. Ointments of zinc oxide, oleate of zinc, calamine, and

boric acid act similarly. In less acute stages, and especially where pus is

secreted, some mercurial ointments may be usefully combined with lead

or zinc: such as ung. hydrarg. ammon,; ung. hydrarg. oxidi rubri"; ung.

hydrarg. nitratis dil. The same substances can be used in lotions, such as

the liq. plumbi subacetat. dil.; or a somewhat stronger one, i part each of

liq. plumbi subacet. and glycerine to 30 parts of water
;
or lactate of lead

made by shaking liq. plumbi subacet., 5j with milk Sij ;
zinc oxide (5ss

with glycerine, 3ss to aq. rosae, Sj), or calamine, gr. xv-xx to Sj)-

In some cases, especially for use during the day when lotions or oint-

ments may be inconvenient, dusting powders may be employed, especially

oxide of zinc with an equal quantity of starch or French chalk, or boric

acid mixed with four or five parts of the same substances. In more chronic

cases, where there is but little discharge and much thickening and scaliness,

more stimulant and irritating preparations may be employed, and especially

those of tar; creasote, oil of cade, liquor carbonis detergens, and carbolic

acid. They may be added to the other lotions or ointments just mentioned—
e.g., half or one drachm of ung. picis to an ounce of lead or zinc oint-

ment
;

or a drachm of liq. carbonis detergens to six ounces of lead or

calamine lotion
;
or they may be used alone in inveterate and troublesome

cases, either the unguentum picis liquidae, or liq. carbonis detergens (5ss to

aq. Svj). Most of these methods of treatment will relieve the itching

which accompanies the disease. Stronger sedatives are sometimes employed—for instance, cocaine
;
but the exposed surfaces render such applications

very unsafe.

The internal treatment of eczema must be directed to correcting every
fault in the digestion or general health that may be detected. Gastro-in-

testinal troubles of children, and dyspepsia in others must be treated by
suitable remedies

; delicate and anaemic patients should take iron, cod-liver

oil, quinine, etc. If gout is a fact in the patient's history, laxative salines

should be given ;
but it is not right to prescribe for gout unless there are

some other indications than the eczema itself. Internal treatment may be
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called for to allay the terrible itching of some cases : for this purpose chloral

and bromide are most useful ;
the former especially in children—for instance,

2 or 3 grains in syrup to a child of six months given at bedtime and

repeated at night ;
and the bromide in older people. Hyoscyamus, or

tincture of hops, may also be given, and quinine seems to allay itching in

eczema as well as in chronic urticaria.

Of specifics for eczema there are few. Arsenic is undoubtedly of great

value in many cases, but not in all. It is most suited to chronic, frequently

recurring cases, and least so to acute eruptions. Recurrences are often

checked at once by its exhibition. It should be given after meals in small

doses gradually increased. There is no other remedy that has gained

much reputation as a specific in eczema. Dr. Crocker has seen good results

from spirits of turpentine, given in doses of lo to 30 minims in mucilage,

three times daily after meals, the last dose not later than 6.30 p.m.; water,

or barley water, must be drunk freely during the time. He has also had

success in inveterate cases with another indirect method of treatment—
namely, counter-irritation over the neck or loins with mustard or blistering

fluid, in order to influence the vasomotor system. Mr. Malcolm Morris

recommends antimony in small doses.

In acute eczema the diet should be that of a febrile case, (?hiefly milk and

farinaceous food. In chronic cases, very little alteration is required. Stimu-

lants should be used in moderation only ; and salt meats, as likely to

increase thirst, may well be avoided. Any food that obviously disturbs

digestion should, of course, be abstained from.

The treatment of eczema in particular localities may be briefly men-

tioned.

Scalp.
—Cut the hair short, remove crusts by oil or poultices; apply weak

iodoform ointment in pustular cases, or a mixed ointment of zinc oxide,

lead acetate, and mercuric nitrate. In drier eczema, mixed with seborrhoea,

use tarry applications
— e. g., liq. carbonis detergens.

Hairy Farts of the Face.—Cut the hair and shave as soon as it can be

borne, then use astringent ointments; extract the hair if pustules form

around it.

Lips.
—Mild astringent ointments of lead, zinc, or yellow oxide of mer-

cury. Dr. Crocker recommends a formula by Hebra—viz., acid carbol.,

5ij ; glycerini, astheris, aa 5j ; sp. vini rect., 5vj.

Fai?ns.—After removal of crusts, apply the ointment spread upon strips

of lint separately to each finger, and fit a kid glove over all. In chronic

cases remove the thickened epidermis by the use of salicylic acid plaster, or

by soaking with pancreatic emulsion (Crocker), or papain (M. Morris).

Salicylic acid or mercurial ointments may then be applied.

Nails.—Eczema of the nails is rare; they have a dirty, yellowish color,

and are pitted, grooved longitudinally, thickened, thinned, or split. Apply
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mercurial ointments, or those of salicylic acid, or of tar, wrapping up the

ends of the fingers completely.

Legs.
—This often results from varicose veins. Keep the patient in the

recumbent position and raise the legs ;
or bandage carefully from foot to

knee, or use Martin's rubber bandage.^ Apply astringent ointments or

lotions.

IMPETIGO.

This name was formerly applied to mariy pustular eruptions, but it is now

almost limited to one on the scalp, and to an eruption which has been sepa-

rately described as Impetigo contagiosa. What is considered distinctive of I.

contagiosa is the occurrence of flat vesicles, enlarging into pustules from a

quarter to half an inch in diameter, with scarcely any surrounding inflam-

mation. They occur especially on the face, about the mouth, nose, and

chin, and in the occipital region. They are often few in number and

discrete ;
and they appear to cause similar lesions by contact in other parts

of the skin, or in other persons. It is admitted that they often coexist with

pediculi capitis, which are the commonest cause of Impetigo capitis of chil-

dren, and whether there is any cause of contagion in the pus, more than is

contained in pus from other sources, remains to be seen. Dr. Crocker

found micrococci in the pus from one case, but culture experiments are as

yet wanting.

Impetigo of the scalp forms thick crusts of yellowish, or greenish-yellow

color, matting the hairs together; it is most marked in the occipital region

when due to pediculi. The suboccipital glands are generally enlarged and

may suppurate.

Treatment.—In all cases pediculi should be sought for; their occur-

rence, past or present, is often shown by the nits adherent to the hair {see

Phtheiriasis). Apart from the cure of the pediculi, the local lesions of im-

petigo may be treated by removal of the scabs and the use of a dilute white

precipitate ointment (i to 4), or the mixed ointments of zinc, lead and

mercury. Tonics, such as cod-liver oil, iron wine, etc., are often desirable

at the same time. Similar pustules and scabs occasionally occur about the

body and extremities, which may be treated in the same way.

LICHEN.

This term has been long in use to signify any sort of papular eruption,

and on this view a number of species used to be described which are now

classed with other diseases. The name is reserved for a quite small number

of complaints.
Lichen Scrofulosus.

An eruption consisting of small papules, at first red or pink, later

fawn-colored or almost yellow, arranged in roundish groups, or circles, or
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segments of circles. On the older papules a minute scab is formed, and

after a time the papules subside and leave only a yellowish pigmentation.

They occur on the trunk, especially at the sides, and rarely on the limbs;

the occurrence on the limbs is more frequent in children than in adults.

Itching is absent or very slight. The disease progresses by the appearance

of fresh crops of papules from time to time, so that it may last for months or

years.

The chief factor in its -^Etiology seems to be the condition of health

known as scrofulous or strumous ; many patients have enlarged lymphatic

glands, caries, or other bone lesions, or ulceration of the skin
;

but phthisis

is not common. It occurs in both sexes, but has been seen more often in

males. It is most common in children, and rare after early adult age.

According to Kaposi the lichen papule is formed by an infiltration of cells

in the papillae round the follicle, and the central scale by a collection of

epidermis at its dilated orifice.

The Treatment consis'ts of the use of cod-liver oil internally ;
and ex-

ternally, either cod-liver oil (Hebra) or some other emollient, such as

vaseline, or vaseline with liq. plumb, subacet., thymol, or oil of cade

(Crocker).
Lichen Ruber.

This is known in two forms. Lichen ruber planus and Lichen ruber

acuminatus, of which the former is more common in England, the latter

appears to be more often seen in Vienna.

L. planus consists of raised flat patches of a dull red color, and a surface

smooth, shining, or covered with quite small scales. The patches arise from

the aggregation of papules, which are at first discrete, and then become con-

tinuous by the growth of fresh papules in the intervening spaces. The

papules are flat, shining, and angular, sometunes with a minute depression

in the centre. The eruption is more or less symmetrical, and appears first

on the wrists and forearms, and on the inner side of the knees, and then on

the extensor surfaces of the arms or legs, the ankle, foot, the flank, hip, and

lower part of the abdomen. It also tends to appear on parts subject to

pressure
—for instance, the waist, the leg where the garter presses, and the

palms and soles
]
but in these last two situations there is only a general

thickening of the epidermis, with white spots where the horny layer is

cracking. The rash on the skin is often associated with white spots on the

tongue and inner sides of the cheeks. The head and face are said never to

be affected. There is only moderate itching, and the health is influenced

simply in proportion to the extent of skin involved. In generalized extensive

disease marasmus and death may ensue. When the lesions subside they leave

a very persistent stain.

L. acu?nina/us begins with conical red papules, capped with scabs, which

are at first widely separated ;
but as more and more of the intervening skin
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is affected, continuous patches are formed. It may develop rapidl}^ over

the whole of the body, or begin in the flexures alone. Eventually the whole

skin may become reddened, scaly, thickened, and infiltrated
;

the skin of

the palms, soles, fingers and toes is deeply fissured, and the nails are rough,

thickened and broken, or thin and brittle.

./Etiology.
—In many cases no cause can be discovered

;
in others worry,

anxiety, insufficiency of food, etc., have preceded the disease. It is most

common between the ages of twenty and fifty, and rarely attacks children.

English cases have been more common in men, Vienna cases in women.

Pathology.—The inflammatory process in L. planus begins round a

sweat duct in the upper part of the corium, and this is followed by thicken-

ing of the rete Malpighi and its extension downward between the papillae.

In the acuminate form the hair follicles are the centre of the inflamma-

tion.

Treatment.—The treatment is not unlike that of psoriasis. Infernally

arsenic should be given steadily in full or increasing doses for a considerable

time
;

it is most successful in chronic cases, and less certain in acute. The

local treatment consists in the use of tarry preparations, such as unguentum

picis, ung. creasoti, liq. carbonis detergens, thymol, and carbolic acid. If

there is much hypersemia more soothing applications, such as lead or zinc

lotions, may be desirable for a time. The general health also requires

attention : bodily and mental rest, nutritious food, the usual tonics, and,

perhaps, change of air.

Lichen Circinatus or Circumscriptus.

The position of this disorder is still somewhat uncertain. It is a fairly

common and harmless eruption, and consists of small, flat, dusky red papules,

combining to produce circular patches a quarter or three-eighths of an inch

in diameter, which may clear in the centre, and ultimately form rings of a

larger size. By running together they result in scalloped and gyrate figures.

The papules are often covered with a yellowish-brown scale. They occur

almost exclusively over the sternum and on the back between the shoulders,

but may extend from the middle line in front over the pectoral regions.

The eruption itches slightly, but otherwise causes little discomfort, and may
only be noticed \vhen the patient consults his doctor for some other com-

plaint. The skin is often greasy, and the patients are found to wear flannel

shirts or vests. It is more frequent in men than in women.

. The circular outline has suggested a parasitic origin, but no fungus has

been found. Recently it has been described as seborrhcea corporis, in spite

of the inflammatory lesion obvious in the papule. The situation, the annular

shape, and the frequent yellowish tinge are characteristic. Only if very

extensively developed in a gyrate form could it be suspected of having a

syphilitic origin.
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Treatment.—Tar or creasote ointment, and glycerine of borax or thymol,
cure it speedily ;

but it readily returns if the local conditions are not altered

by frequent washing, and suitable changes of underclothing.

Other Skin Diseases Described as Lichen.

L. simplex and L. agrius are papular forms of eczema
\
L. lividus is pur-

pura around the hair follicles
;
L. urticatus is urticaria in children

;
L. pilaris

is now called keratosis pilaris ;
but Dr. Crocker describes under the title

Lichen pilaris a very rare disease, the Lichen spinulosus of Devergie, an

inflammatory disease of the hair follicles, in which a spiny epidermic peg

occupies the centre of the papule. It is to be treated by alkaline baths, and

subsequent friction with a soap liniment.

PRURIGO.
This is a papular disease accompanied with severe itching {prurio, to itch).

It must be distinguished from pruritus, which means simply the sensation of

itching, and not structural change. Thus, we have pruritus in prurigo itself,

but also in eczema, in jaundice, and in other conditions. One disease that

is often described as prurigo {F. senilis, P. pedicularis, phtheiriasis) is obvi-

ously the result of the irritation of the body-louse, and I shall speak of it

when treating of parasites. Prurigo consists originally of minute papules
in the skin, which are at first not so much visible as palpable, having the

color of the skin, and only later becoming pink and red. They are not col-

lected in groups, but scattered. As they are accompanied by severe itching,

they are soon scratched, the heads of the papules are removed, and a small

blood-scab is the result. More violent scratching leads to enlargement
of the papillae, thickening and roughening of the skin, the natural furrows

are deepened, the surface is covered with mealy scales, the downy hair is

destroyed, and when the hand is passed over the skin it feels like a nail-

brush or like rough brown paper. Besides the excoriation of the papillae,

more extensive scratch-marks, abrasions, and scars may be caused, and other

secondary lesions, such as eczematous patches, urticaria, pustules, enlarge-
ment of the femoral, axillary, or elbow glands, and finally, more or less deep

pigmentation of the skin.

The parts first affected are the extensor surfaces of the legs and arms, espe-

cially the former. The chest, back and front, the abdomen, and gluteal

regions are all affected, even a few papules may appear on the face
;
but the

flexures of the elbow and knee, the axillae, the genitals, the ankles, wrists,

palms, and soles are always spared.

.Etiology.—It is more common in males than in females, and among
the poorer classes. Different statements are made as to the influence of cold,

but it is certain that winter cold does cause in some people a pruriginous
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condition, especially of the legs (7^. hyemalis). It commonly begins in

infancy, and continues, unless vigorously treated, for the rest of life.

Varieties.—P. tnitis diXid. F.ferox have been described; they appear to

differ only in intensity. Hebra regarded as a special and incurable form

the very intense cases which he saw in Vienna ; but there seem to be cases

intermediate between those and the milder forms commonly seen in Eng-
land.

Pathology.—The early change is an exudation into and above the papilla

of leucocytes or serum, which also infiltrate, and lift up the epidermis. As

to its origin beyond this, little is known. Crocker lays stress on its early

symptoms in childhood being urticarial, and regards it, therefore, as prima-

rily a neurosis.

Diagnosis.—Very similar conditions are produced by pediculi. They
should, therefore, be sought for (^see Phtheiriasis). Prurigo is, however,

distinguished by the age of the patient, the long history of the disease, and

the distribution of the lesions.

Treatment.—This must consist of the frequent use of warm water, or

alkaline baths, and the thorough inunction of soap and emollient ointments.

Tar and sulphur preparations are also of value. Whatever method is em-

ployed must be continued daily and perseveringly. The following may be

used : Spermaceti ointment alone or with the addition of cod-liver oil, or

tar ointment ; equal parts of soft soap and spirit, or a fluid glycerine soap ;

sulphur ointment, or Vlemingkx' solution (containing sulphides of calcium) ;

or tar baths (brushing the surface all over with tar, and then remaining in a

hot bath for three or four hours). Internally, nutritious food, cod-liver oil,

iron, etc. Pye-Smith recommends also arsenic, and Crocker uses tr. canna-

bis indica in full doses to relieve itching.

PITYRIASIS RUBRA.

{Exfoliative Dermatitis^

This disease begins with a patch of erythematous redness on the chest,

arms, or other parts. It rapidly spreads over the whole body, either from

the original patch or by the appearance of fresh patches which coalesce.

The patches are bright red in color, well defined at the margin, of no defi-

nite shape, and quickly become covered with large, thin scales. The whole

body may be thus affected in from two days to two or three weeks. The
scales are small on the face, but larger on the trunk and limbs, detached at

the margins, and frequently and abundantly shed, so that the bed is filled

with dry, papery flakes, amounting to a pint or two in twenty-four hours.

There is but little secretion from the skin, if any, and it does not discolor

or stiffen linen. As a rule, there is only slight infiltration, and itching is

not troublesome
; but there may be some burning or tingling sensation.

52
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More infiltration occurs in old cases, and there may be exceptionally more

itching, more secretion, and some fissures.

The disease may arise in those in perfect health, but it often follows ecze-

ma, psoriasis, erythema, or traumatic dermatitis. Acute cases are accom-

panied with fever, and its chronic persistence may induce ill health, ema-

ciation, or sometimes albuminuria. If recovery takes place, there may be a

relapse ;
but the disease is often persistent, and death occurs from marasmus,

diarrhoea, prieumonia, or bronchitis.

It occurs in both sexes and at all ages, but is comparatively rare in chil-

dren.

Anatomy.—According to Crocker, it is a dermatitis, at first superficial,

but afterward involving the whole depth of the skin, and resulting in new

connective tissue, cicatricial contraction of the same, pigmentation, hyper-

plasia of elastic fibre bundles, and obliteration of the papillae, and the

sudoriparous and sebaceous glands.

Diagnosis.
—

Pityriasis rubra has certain points of similarity with eczema,

psoriasis, and pemphigus foliaceus. From the first it is distinguished by the

extent of body involved, by the absence of secretion, and by papery scales

instead of yellow crusts
;
from psoriasis by the extent, by the absence of

infiltration, and by the scales not being massed into thick flakes; from

pemphigus foliaceus by the absence of bullae with discharges preceding the

scales. From lichen ruber, also, it is distinguished by the absence of papules

and by infiltration.

Treatment.—Emollient applications are mostly recommended, such as

olive oil, linimentum calcis with zinc oxide and calamine, lead and zinc

ointments, glycerine of lead, subacetate or lactate of lead
;
or weak tarry pre-

parations, such as carbolic oil, or liq. carbonis detergens in vaseline (i in 8,

Pye-Smith). But stronger tar preparations may be too irritating. The appli-

cations must be frequently made over a long period. Internally, tonics and

nutritious diet must be given, and in the older cases arsenic is of value.

Other Skin Diseases called Pityriasis.

P. capitis is a form of seborrhea ; P. versicolor is a fungous disease. Tinea

versicolor.

PSORIASIS.

This disease consists in the formation of raised red patches, covered with

thick, silvery-white adherent scales. In a great number of instances the

lesions appear first on the knee over the patella, ligamentum patellae and

tubercle of the tibia, and on the elbow over the olecranon. It begins with

papules, which enlarge into round flat plaques; quite early the papule is seen

to be covered with an opaque scale, and with its enlargement in size, the scale

becomes thicker, especially in the centre, and silvery-white in appearance.
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The scale is rather firmly adherent, and co-extensive with the red plaque, so

that the red color can often only be seen at the edge. If the scale is removed

it leaves a shining, moist-looking, but actually dry, bright red surface, in

which examination with a lens will show a number of deeper red points, the

hypergemic papillae. The patches are. at first roundish or circular, and

enlarge to half an inch, an inch or more in diameter; fresh patches come

out near the first or in other parts of the body. If a patch becomes very

large it may recover in the centre, and thus form a ring ; coalescence with

other rings will produce serpiginous or gyrate figures. The patches may
spread sufficiently to cover large areas of the body continuously, so that the

original shape of the spot cannot be detected. The old names given to

indicate these different stages have little more than a descriptive value,

such as P. punctata, P. guttata, P. circinata, P. gyrata, P. diffusa, P.

universalis.

Next to the knees and elbows, the adjacent extensor surfaces of the leg and

forearm are most commonly affected, and then the thighs, back, loins, chest

and abdomen : and in all regions a very striking symmetry is observed.

The face and scalp are not often attacked, and the palms and soles rarely.

The nails are not infrequently involved : they become variously altered,

opaque, thickened, pitted, furrowed transversely or immensely thickened,

and discolored.

The amount of scale varies in different instances or in the same case at

different times. In P. 7-upioides the scales are heaped into small conical

masses, each on its circular base. The eruption is always dry, never moist

or scabbing as in eczema. Itching is variable, but not, as a rule, severe.

The general health is often perfectly good, or even robust.

The disease breaks out spontaneously, often in early childhood, and even

if not treated subsides after three or four months, to recur again after a quite

uncertain interval. Sometimes the recurrence is twice a year ("spring and

fall
"

as it is often expressed), or a period of years may intervene. In other

cases a slight amount of eruption persists, and extensions take place from

time to time. During recovery, pigment stains mark the situation of the

patches, especially after the use of arsenic.

.Etiology.—It affects both sexes, and nearly all ages; but it more com-

monly begins in early life. The only other certain fact in its causation is

that it is hereditary ;
the view that gout and scrofula are causative antece-

dents has little in favor of it.

Pathology.—It is an inflammation of the papillae and corium, with

increase of the rete, downgrowth of the same between the papillae, which

appear correspondingly enlarged, and increase of the horny layers.

Diagnosis.—In most cases it cannot be mistaken. Patches of dry eczema

may resemble it, but the edges are not so sharp and the scales are not so

thick and silvery. In psoriasis of the scalp the scales are often yellow, and
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look like impetigo crusts
;
but psoriasis spreads beyond the scalp on to the

forehead or neck, and there is always psoriasis of some other part of the body
which will be distinctive. These last two points will also serve as between

psoriasis and seborrhoea. The features of lichen ruber and pityriasis rubra

have been sufficiently described. Patches of tinea circinata may look like

psoriasis, but their small number, want of symmetry, small scales, and the

results of microscopic examination will show their nature. Lupus erythema-

tosus is recognized by its position on the face, the greater thickening of the

skin, the sebaceous plugs, and the scars ; and scaly syphilides, by the small

size of the lesion, the slight scaliness, the browner color, and the concomi-

tant symptoms.
Treatment.—The best remedy is a combination of internal and external

treatment, but one of these alone will suffice in some cases. Internally,

arsenic is most frequently successful
;

it may be given in the usual way—that

is, increasing doses of liquor arsenicalis, beginning with 3 or 5 minims, and

stopping at 10 or 15 minims, always after meals. Other forms in correspond-

ing doses, arsenious acid in pills, liq. arsen. hydrochl., or liq. sod. arseniatis,

may be equally well employed. Some other drugs are said to be also of use :

carbolic acid in ^-grain doses (Kaposi) ; turpentine in 10 to 30-minim doses

(Crocker), and iodide of potassium. The last requires to be given in very

large quantities, and cannot always be borne.

The best external treatment is that by tar and allied preparations : ung.

picis liquidae, creasote ointment, ointment of cade oil (5j to 5iv to Sj), or

liq. carbonis detergens (5ij to ,5j). The preparation should be both rubbed

into the part and left in contact, the limbs being enveloped in old flannels

to prevent staining of the clothes. If the scales are very abundant it may
be necessary to remove them first by the use of alkaline baths, the wet pack,

soft soap, or vaseline. Besides the tarry preparations mentioned above some

others are efficacious : chrysarobin ointment, which must be used with cau-

tion, as it often sets up a dermatitis beyond the limits of its application,

and stains the hair and clothes of an orange or golden color
; pyrogallic acid

(5ss or 5j to oj of benzoated lard), which must be used over a small area

at a time. Crocker also recommends turpentine or oleum pini sylvestris,

alone or diluted with olive oil.

It has been stated that many patients are in robust health
;

if this is not

the case, any defect, such as anjemia or strumous delicacy, should be met

by iron, cod-liver oil, or quinine, which need not interfere with the specific

arsenical course.

PEMPHIGUS.
This is an eruption of bullae or blebs occurring as an idiopathic affection.

Bullae have already been described as occurring in some forms of erythema,

and they may be caused by burns, irritants, such as blisters, and by the itch-
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acarus ;
but in pemphigus, which is a rare disease, the bulla is the primary

and chief lesion.

P. vulgaris may be acute or chronic
;
the latter is more common. The

eruption may be preceded in some people by chilliness, nausea, or pyrexia ;

then the bullae appear at one or other part of the body, small at first, gradu-

ally increasing in size, tense, hemispherical, with clear yellow or slightly

turbid contents. The fluid is an albuminous serum, and the turbidity is due

to increasing amounts of leucocytes. Around the bleb the skin is at first

quite normal, but a narrow pink areola is acquired later and increases in

proportion to the opacity of the fluid. After a few days the fluid is absorbed,

or the bleb ruptures, and shrinks down on to its base. From this it is sub-

sequently shed
;

it leaves a mark which is injected and afterward slightly

stained, but rarely or never scarred. Sometimes the bleb contains pus or

blood, and, after its rupture, the base may be covered with yellow lymph,
or may slough.

The number of bullae in any case is very variable. There may be but few

in one part, or isolated bullns in different parts of the body ;
or the whole

surface may be thickly covered by blebs, which come out in successive crops,

lasting only a few days each, but keeping up the disease for weeks or months.

Nearly every part of the body may be affected, but the hairy scalp least of

all. Rarely the conjunctiva is attacked with pemphigus, which is followed

by shrinking or contraction, producing deformity and ultimately blind-

ness.

The amount of general disturbance is greatest in children and old people,

and is proportionate to the extent of surface involved. Young adults with

few bullae are not materially affected. Sometimes there is severe itching,

with all the secondary results which follow scratching, such as wheals,

eczema, and pustules, while the contents of the bullae are likely to become

more purulent {P. pruriginostis).

Acute pemphigus is much more rare than the chronic form; the course is

rapid, and febrile reaction is present. Most cases of bullous formation in

infants are due to syphilis, but Crocker considers that there is an indepen-
dent P. neonatorum.

P. foUaceus is a very rare and fatal form of pemphigus, in which the whole

surface of the body is gradually involved. The blebs which form are flaccid

and flat, never tense and hemispherical. Their contents are turbid, and

when these escape, an inflamed, excoriated surface is left; to this the remains

of the bullae adhere, forming thin flakes, the under surface of which is moist

with an offensive secretion. If the flakes are removed there remains a red,

raw, secreting surface, not unlike eczema rubrum. When the whole surface

is affected, it is mostly covered with the adherent epidermis, with raw patches
at intervals

; then, also, the occurrence of blebs is not easy to observe, as

they form under existing epidermis and soon rupture. The course is slow.
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with remissions and relapses, it may be with healing of the skin in parts ;

but eventually the disease is fatal by exhaustion or intercurrent disease.

P. vegetans is another rare variety, in which the mouth is first affected,

then bullae of ordinary type form on the skin, ulcerate and remain unhealed

for a long time. The characteristic feature is that in moist situations, like

the axillae, groins, and gluteal folds, fungating papillary growths form on the

site of the ruptured blebs, project a quarter to half an inch above the sur-

face, and secrete an offensive muco-purulent fluid. Severe prostration ensues,

and the cases end fatally.

iEtiology.
—Pemphigus vulgaris occurs at all ages, but is more common

in children than adults, and in females than males, according to most

observers. Heredity has been noticed in one or two instances, but beyond
this very little is known of its causation. P. foliaceus has been traced to

chills
;

it sometimes supervenes on P. vulgaris.

Pathology.—There is inflammation of the papillary layer of the skin,

with fluid effusion lifting the epidermis, but whether the bleb forms in the

layers of the rete or below seems yet uncertain. Crocker points to the

occurrence of bullae in diseases of the central nervous system as suggesting a

possible pathology for pemphigus.
Treatment.—Arsenic has long been advocated by Mr. Hutchinson as a

specific in pemphigus, and its very great value has been allowed by most

observers. It must be given perseveringly in full doses. Its value in acute

cases is not so certain. Locally, some relief from discomfort may be

obtained by the use of zinc ointment, zinc oxide dusted on, or similar sooth-

ing applications. Tonics, quinine, iron, etc., and sufficient food are de-

sirable also. P. foliaceus yields to no drug, and P. vegetans seems equally

fatal, but opium is recommended for trial.

HERPES.

This name has been given to certain vesicular diseases, but it is not easy

to give a definition that will cover all. One may say that the vesicles of

herpes are generally smaller than those of pemphigus, are seated upon an

inflamed base, and terminate by scabbing. The diseases for which the name
is still retained are herpes zoster or zona, herpes labialis, and herpes prepu-
tialis.

Zona.

{Shi7igles^

This is an eruption of vesicles, arranged in groups, which always corres-

pond in position to the distribution of a cutaneous nerve. The name zona,

or girdle, is taken from the most common or intercostal variety, in which

the groups of vesicles extend from spine to sternum round one half of the

body. The eruption is preceded sometimes by pain, t-ingling, or smarting,
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and it may be a little malaise, then appear groups of closely set papules,

forming red patches, one or two inches in diameter; upon these the vesicles

quickly arise, with thin walls, clear contents, not very tense, and, when

numerous, acquiring a polygonal form from mutual compression. The

patches do not all appear simultaneously
—for instance, one may form first

near the spine, then later one in the axilla, and later again one near the

sternum ;
some patches, also—that is, the later ones—may fail to produce

any vesicles, the process, as it were, subsiding early or aborting. After a

time the contents of the vesicles become opaque or milky, and the vesicle

dries into a scab, which drops off, leaving a red stain. The milkiness may
amount to the formation of pus, and the superficial layer of the skin may be

destroyed, so that scars result. Scars may form in each group, but not in

every vesicle of a group. Quite rarely extensive sloughing of the skin takes

place, leaving deep ulcers, which heal slowly. The patches are distributed

in the course of a nerve : on the trunk they form a band two to four, inches

broad, from spine to sternum, generally somewhat more horizontal than the

true course of the ribs, and the vesicles may transgress the middle line both

in front and behind.

H. frontalis occupies the area of the supraorbital nerve on the forehead

and scalp, and there is often conjunctivitis. H. cervicalis lies over the neck,

clavicle, and deltoid, H brachialis in the course of the nerves of the arm,

and other similar groupings on the abdomen, thigh, and leg, are occasion-

ally seen. An intercostal zona may be accompanied by herpes of the inner

side of the arm (intercosto-humeral nerve), or a gluteal with an anterior cru-

ral, representing posterior and anterior branches of the lumbar nerves. The

eruption is nearly always unilateral, and its bilateral occurrence has very

rarely been recorded.

The duration of the eruption is from four to ten days, but the disease does

not always end here. Especially in old people, neuralgic pain in the course

of the affected nerve may continue for months or years, and be a source of

serious trouble
; and in a few cases paralysis of adjacent motor nerves has

been seen, most often of the seventh or third nerve in facial zoster, but also

of the nerves to the deltoid and abdominal muscles.

Pathology.—The eruption itself is an inflammation of the papillae and

corium, followed by effusion into the layers of the rete
;

but the curious

relation to cutaneous nerves has naturally led to investigations as to their

condition, and in a great number of instances lesions have been found. The
most frequent is inflammation of the ganglion on the posterior root of the

spinal nerve, and of the nerve below it; but other changes are recorded,

namely, inflammation of the sensory root above the ganglion, peripheral

neuritis, neuromata, and hemorrhage into the Gasserian ganglion.

Diagnosis.—This depends on the unilateral groups of vesicles, corres-

ponding to the distribution of a nerve.
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The Prognosis is favorable, but the probability of scarring, and the

tendency to troublesome neuralgia in elderly patients, must be remembered.

Treatment.—Little is required except to protect the vesicles from injury,

and rubbing by the clothes, and to allay any irritation, tingling, etc. This

may be done by the application of zinc ointment, lead lotion, or powdered
zinc oxide, with the addition of a little morphia, if the pain is severe. For

the severe pain afterward arsenic should be tried. Fagge thought he saw

benefit from vin, colchici. Locally, menthol may be rubbed in, or morphia

injected. Blisters over the origin of the nerve, and the continuous current,

also give good results (Crocker).

Herpes Facialis, or Labialis.

This occurs as groups of vesicles upon an inflamed base, which appear

rapidly. The vesicular contents are clear at first, then turbid, and after-

ward dry into a scab, and fall off, leaving scarcely a mark. The process

lasts from five to ten days. It affects the lips, the alae of the nose, and the

adjacent cheeks, and is usually bilateral. It mostly occurs in association

with some acute febrile disease, especially with croupous pneumonia, of

which it is sometimes considered diagnostic ; but this is not so, as it happens
in ordinary catarrh and in bronchitis. I have seen it in relapsing fever, and

one sometimes gets it without any other recognizable disease, other than a

sharp pyrexial attack, with high temperature and rigor. It not infrequently

recurs in the same person. Local sedative applications, such as zinc lotion

or calamine lotion, are all that are required.

Herpes Preputialis.

This closely resembles the preceding. It consists of a vesicle or a group
of vesicles on an erythematous base, occurring on the inner side of the pre-

puce, less often on the outside, on the glans, in the meatus, or even in the

urethra. But it is seen sometimes on the labia, nymphse, and mons Veneris

in women. It is often preceded by some local disease, such as gonorrhoea,

soft chancre, or stricture of the urethra, and it is of importance, because the

vesicles rupture early, and form small ulcers, which may be mistaken for

chancres. Like herpes facialis, it is apt to recur. The treatment is to keep

the parts thoroughly clean, and to apply lead lotion on strips of lint, or dust

starch and zinc oxide over the vesicles, and separate the parts with lint.

Iodoform, or lotio nigra on lint, may be used where a sore has formed.

HYDROA.
This name has been used for more than one bullous or herpetic eruption,

but no common agreement has been come to as to what shall or shall not be

called by this name. In general it means an erythematous eruption, with
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large vesicles or bullae, accompanied by very pronounced itching. Erythema
iris has been called hydroa, as well as a bullous eruption known as hei-pes

gestatioJiis, ox pemphigus gestationis. This disease occurs during pregnancy,

affecting more or less the whole of the body, and disappearing with delivery.

It generally recurs in successive pregnancies.

CHEIRO-POMPHOLYX.
This name, meaning bullae on the hand (from ytip, a hand, and xofKpd-

/y|, a bubble) was given by Hutchinson to an affection which is not very

common, at least in its most marked stages. The subjects are young people,

more often women Avho are slightly out of health, and who are inclined to

perspire about the hands
;

it occurs also mostly in the heat of surnmer.

After a little tingling and itching there appear small translucent spots on the

skin of the sides or tips or bases of the fingers, and in the palm of thchand.

These spots look like, and indeed are, vesicles beneath the horny layer of

the skin, which, however, is not raised by them until they reach a very great

size. They may be isolated, but when abundant form groups of half an

inch to an inch or two in diameter, of closely packed vesicles, so that the

affected skin, still flat, looks as if it were formed of boiled sago grains. If

one of these is punctured a clear, or very slightly turbid, perhaps ropy, fluid

exudes, which is neutral or alkaline, and soon, if not at first, contains albu-:

min. There is no reddening of the skin unless just at the margin of a large

patch. In later stages the septa between the vesicles may disappear, several

vesicles run into one another, and the horny epidermis is raised into large

blebs or bullas projecting beyond the skin. After a week or more the con-

tents are absorbed, and the skin forms a dead flake, which is shed, and leaves

a pink new skin, which gradually assumes the normal appearance.

The only other parts of the body subject to it besides the hands are the

feet, and they are not always, and never so badly, affected. Anatomically

it is seen that the vesicles form in the rete often in connection with the

sweat-ducts. Tilbury Fox regarded them as retention cysts, and called the

complaint dysidrosis ; but it is clear that very soon, if not from the first, the

contents are an inflammatory serum, and this is confirmed by the presence

of leucocytes in the subjacent papillae.

The patient, as a rule, readily recovers, but the disease is liable to recur-

rence. Its recognition is not difficult : the curiously aggregated vesicles

within the skin are characteristic.

Treatment.—A tonic treatment should be adopted with the local appli-

cation of sedative lotions, such as those of lead and zinc.
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HYPERTROPHIES OF THE SKIN.

CALLOSITIES AND CORNS.

These are produced by friction and pressure.

A callosity consists of a hypertrophy of the horny layers of the epidermis,

and is familiar on the ball of the great toe, the heel, the hands of the work-

ing man, of oarsmen and others, the tips of the fingers of those who play

the violin, etc. Callosities of apparently spontaneous origin have also been

seen occasionally on the palm of the hand {Tylosis palfnce manus, Hebra).
The cor?i (clavus) is a local thickening of the epidermis resulting in a

conical downgrowth, which presses upon the subjacent papillae, causes their

atrophy, and sets up inflammation and hypertrophy in the surrounding

papillae. Corns are common, as is well known, on the toes, especially the

outer side of the little toe, the dorsum and the sides of the other toes. The

pain of the ordinary corn is largely due to. the little plug being driven down

on the cutis beneath, but spontaneous shooting pain is often present. When
the corn lies between two toes and is kept constantly moist, the thickening

is less marked
;
but the inflammation is more obvious, and the part is often

extremely tender {sofl coni). Occasionally corns will inflame and ulcerate,

or a cyst or bursa forms under the corn, constituting a bunion.

Treatment.—Corns may be cured, and almost entirely prevented, by
the use of properly shaped boots. The sole should be as large as, or slightly

larger than, the sole of the foot, as it shapes itself in the standing position

with the weight of the body upon it. If the boot sole is narrower than the

sole of the foot, the upper leather must be in tight contact with the edge of

the foot in any movement, and constant friction is the result. The inner

edges of the sole should be straight, and pointed boots should be strictly

avoided. If corns have formed, th^y may be treated by soaking in hot

water, and shaving with a sharp knife or razor, when the dry white plug will

be met with and can be removed. A corn plaster may then be worn, or the

toe may be simply strapped with a good linen plaster like Leslie's, by which,

with properly constructed boots, the friction will be reduced to a minimum.

Soft corns may also be carefully shaved, and pressure removed by cotton

wool between the toes, or by a turn or two of narrow strapping below the

corn. Salicylic acid in a two per cent, ointment, or salicylic acid plaster,

is effectual in removing the thickened epidermis, and the tender foot may be

benefited by the use of alum or tannic acid lotions. But in all cases a suffi-

ciently broad-toed boot, with a wide sole and a low heel, is the one require-

ment for permanent relief.
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ICHTHYOSIS.

In this disease the skin is dry and rough, from thickening of the epider-

mis. It is congenital, though it is not seen until some weeks or months after

birth, and it occasionally runs in families. In its mildest form {Xeroder-

ma, dry skin) the skin is rough, dry, and dirty looking, especially over the

extensor surfaces of the legs and arms. In more pronounced forms {Ich-

thyosis simplex) the whole of the body is more or less affected, the limbs

most, the scalp, face, palms, soles, genital organs, and flexures of the joints

least. The skin is not reddened
;
but it is covered with thin epidermic

scales, whose shape is more or less determined by the folds on the skin, and

on the extremities inclines to a polygonal or diamond shape j and along
these lines the scale is partly detached, while within them it is adherent.

, Still, a certain amount of shedding is constantly taking place. There is an

absence of perspiration, but the sebaceous secretion is mixed with tlie epi-

dermic scales, and with adherent dirt contributes to give a gray or greenish

dirty appearance to the whole of the skin, or its most affected parts. The
health is not affected by it, but the growth of the patient is sometimes stunted ;

and eczema is a common occurrence.

There is every gradation between this and Ichthyosis hystrix (porcupine

skin) ;
but the condition known under this name is often localized, or uni-

lateral, and in some cases follows the track of cutaneous nerves. It consists

of thick green or greenish-black plates or masses of hypertrophied epidermis,

of square or polygonal shape, rising a quarter or a third of an inch above

the skin, closely fitting together, like a mosaic pattern. Under the epi-

dermic masses the papilla are hypertrophied. Microscopic examination

shows that in all forms the accumulated masses consist of aggregated epi-

dermic scales. In I. hystrix the papillae are hypertrophied, and the horny

layers of the epidermis dip down into the inter-papillary spaces. In I. sim-

plex it would appear that the cutis is unaffected.

Treatment.—Complete cure cannot be effected, but considerable relief

can be obtained.

The scales should first be removed by hot baths, alkaline baths, friction

with soft soap, etc., and then some emollient application should be kept

constantly applied, such as glycerine of starch, vaseline, cold cream, olive

oil, etc. On the cessation of the treatment the former condition will return.

For the smaller growths of I. hystrix Crocker recommends removing the

horny caps, and painting the base with a saturated solution of salicylic acid

in alcohol.

KERATOSIS PILARIS.

This consists of small papules, the size of a pin's head, which occur mostly
on the extensor surfaces of the limbs, and are formed by accumulations of
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epidermis at the mouths of the hair follicles. The hair may pierce the centre,

or more often it is coiled up in the centre and broken off. The papules are

often brown or black, from adherent dirt.

The Treatment is similar to that of ichthyosis.

WART.

( Verruca.)

Warts are small excrescences from the skin, consisting of hypertrophied

papillae capped with horny epidermis. They may be flat, hemispherical, or

pointed ;
and the larger may be lobulated, or digitate. They are generally

pale pink, or yellowish, or pale brown in color. They occur especially on

the backs of the hands, and are commonest in children and young people.

They often disappear spontaneously after a long time.

Verruca acuminata {co7idyIoma') occurs in the perineum, on the glans penis,

or labia, about the arms, mouth, and other moist situations. They are gen-

erally pink or red, pointed, or club-shaped, or variously modified in shape

by mutual pressure, and in moist situations secrete a whitish puriform fluid.

They occur as the result of irritating discharges, like those of gonorrhoea or

soft sores, or as the result of friction.

Treatment.—Warts are commonly treated by the application of nitrate

of silver, glacial acetic acid, saturated solution of chromic acid, or other

caustic. Saturated solution of salicylic acid in alcohol frequently applied is

also effectual. . Thorough cleanliness and astringent lotions may sufifice for

the acuminate forms. Repeated doses of sulphate of magnesia, 2 or 3 grains

for children, or 30 grains for adults, three times a day, are said by French

physicians to cure warts, and this is confirmed by Dr. Crocker.

CORNU CUTANEUM.

Horny growths, sometimes several inches in length, and generally twisted

or bent, have in rare cases been seen. They are, as a rule, solitary. They
consist of accumulated epidermic layers on a base of hypertrophied papillae.

The Treatment consists of removal and cauterization of the base.

SCLERODERMA.
Scleroderma (hard skin) may be general or circumscribed. These were

originally described as separate lesions, but it was shown, by the late Dr.

Fagge, that they are essentially the same, and Dr. Crocker has proved the

identity of their anatomical changes.

In diffused scleroderma there is a general hardening or induration of the

skin, which begins most commonly about the face, neck, shoulders, chest,
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and arms, and may gradually extend to the lower part of the body. There

is at first no change in color, but the skin is hard, rigid, inelastic, and can-

not be pinched up into folds. As it goes on, the movements of the limbs

are hindered, the joints are more or less fixed, the chest is limited in its

respiratory movements, and if the face is, affected it loses its power of expres-

sion
;
the mouth can be opened with difficulty, but the eyelids often retain

their mobility. Subsequently, the skin becomes shining and glossy, irregular

patches of pigment appear, and here and there are areas of vascular dilatation

giving a pink or violet color. The secretions of sweat and sebum are di-

minished. The course of the disease is slow, and it exteiids over years, event-

ually, in many cases, subsiding entirely. During this time, the patient's

health is practically unaffected, but rheumatism and cardiac troubles have

been noted as occasional complications. In the skin itself eczema, erythema,
and ulceration may occur.

In some cases, the disease begins with more thickening or oedema of the

skin, and this, according to Dr. Crocker, tends to result in an atrophied,

rigid, tight condition, which is much less liable to spontaneous recovery than

the simply indurated forms.

The disease occurs in young adults and middle-aged persons, less frequently
in children, and hitherto not under thirteen months. (^See Sclerema Neona-

torum.) It is more frequent in women than in men, but little is known of

its causes.

In circumscribed scleroderma, or morphoea, there is an unsymmetrical patch
of two, three, or more inches in diameter, frequently corresponding to the

distribution of a nerve. For instance, a patch may occur over the distribu-

tion of the supraorbital nerve on the forehead ; the trunk near the breast, and

the limbs are also common places for the eruption. The patches are irregular

in shape, or may be in the form of bands, round or along a limb. They
are of a dead-white ivory color, surrounded by a violet or pink zone of

dilated vessels. The skin is smooth and dry, and may often be pinched up ;

it may be level with the healthy skin, or below or above it. The disease

lasts several years, and then subsides and disappears, or it may extend into

the diffused form, or persist in an atrophic condition. Circumscribed sclero-

derma is also more common in women than men, and can sometimes be

referred to local irritation as a cause.

Anatomy.—The epidermis is unaffected except for some pigment in

the rete
;

there is a considerable overgrowth of connective tissue in the corium

and subcutaneous tissues ; the deeper vessels are surrounded by numerous

leucocytes; and the superficial vessels are often contracted and empty. Leu-

cocytes also surround and may obstruct the sweat-gland ducts, and the

muscular fibres of the skin are hypertrophied.

Treatment.—This is not very satisfactory. The patient should be kept
warm at all times, and tonic remedies should be given. Locally, emollient
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applications and friction, and shampooing to restore the circulation in the

skin, may be tried. Galvanism has also been used.

SCLEREMA NEONATORUM.
This is a peculiar induration of the skin, which is either congenital or

begins shortly after birth in feeble infants with deficient circulation. It may

begin in the lower extremities and spread to the rest of the body, or it occurs

in scattered patches on the thighs, buttocks, trunk, arms, and cheeks. The

affected parts feel quite hard and firm, suggesting that the subcutaneous

tissue has been frozen. The patches have a well-defined edge, are slightly

raised above the surface, and sometimes have a bluish-red color. They only

pit after very prolonged pressure. The children are cold and drowsy, with

small pulse, and feeble respiration. They often die from collapse or diar-

rhoea, but occasionally recover. The cause of the change is not well under-

stood. It may be confounded with a true cedema, which pits readily on pressure

(Crocker).

Treatment.—The child should be kept warm and efficiently fed, by a

nasal tube, if necessary.

ELEPHANTIASIS.

This name has, at different times, been used for several diseases, and

especially for two distinguished as elephantiasis Graecorum and elephantiasis

Arabum. The former is true leprosy, and will be described presently ; the

latter is now, by common consent, alone termed elephantiasis. It consists

of an enormous hypertrophy of the skin and subcutaneous tissues of some

part of the body, due to obstruction of the lymphatic channels. It is most

common in tropical countries—in the West Indies, Cape Colony, Egypt,

South America, China, and Japan, but it occurs sporadically and less fre-

quently in other parts of the world. The legs and the scrotum are the parts

most commonly affected. It is not necessarily symmetrical : it may affect

one leg alone {Barbadoes leg), or the leg below the knee only, or the scrotum,

or the ears, or lips, or an arm, or the lower part of the abdominal wall. If

the leg is affected, it becomes enlarged to two or three times its natural

size. The skin looks cedematous, but it does not pit on pressure ;
it is

obviously greatly thickened. Where folds naturally occur, as about the

knee or ankle, there are deep sulci, and these may be moist from retained

sweat or sebum. Pigment is increasedin the limb, the surface becomes rough

and scaly, here and there are patches of hypertrophied papillae, and, in other

parts, vesicular or moniliform prominences due to-dilated and varicose lym-

phatic vessels. Sometimes these burst, and discharge a more or less turbid

lymph. The scrotum has sometimes grown to a tumor weighing more than

one hundred pounds.
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In tropical countries the disease often begins by attacks of swelling and

redness like erysipelas, accompanied by fever, after the subsidence of which

the leg is left bigger than normal. A fresh attack of fever and local inflam-

mation after some months again leaves the leg worse than it was after the

first, and the evil goes on increasing. Sometimes however, the enlargement
is gradual, and not at any time associated with febrile attacks. In England

erysipelas and phlegmasia alba dolens are occasionally causes of a permanent

elephantic change. Local pressure on veins and lymphatics may cause it,

and I have seen it as a part of extreme obesity.

In all cases it would seem that it arises from obstruction to the lymphatics,
and though in some cases the method of obstruction can be recognized, this

is not so in all. It is only within the last few years that it has been discovered

that in the endemic cases of tropical climates the obstruction is due to the

presence of the Filaria sanguinis hominis lying within the lymphatic vessels

{see p. 725).

Anatomy.—The change affects chiefly the subcutaneous layer, which is

enormously thickened by the growth of new connective tissue, partly gelatin-

ous, but mostly in dense fibrous bands. The blood-vessels and lymphatics
are much enlarged, and sometimes the nerves. The corium and epidermis
are only slightly affected.

Treatment.—Very little can be done, except surgically ;
thus a large

scrotum can be removed. But in any other part of the body such a measure

is too serious. Bandaging, especially with rubber bandages, and elevation

of the limb, may give temporary relief. Ligature of the artery has been

tried and failed.

ATROPHIC CONDITIONS OF THE SKIN.
Besides senile atrophy, in which the skin becomes dry, inelastic, wrinkled,

and often pigmented, the following conditions may be described as atrophy
of the skin :

—

ATROPHODERMA XEURITICA.

This, the "
glossy skin

"
of Paget, follows upon neuritis and other lesions

of the nervous system. It is especially well seen in the fingers, of which the

skin becomes smooth, shining, dry, the color pink or red, the whole finger

tapering, and the nails curved longitudinally and transversely. With this

is a severe and persistent burning pain.
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STRI^ ATROPHIC.-E.

These are the translucent, scar-like lines which form in parts of the body
which have undergone considerable distention, such as the abdomen after

pregnancy (litiece gravidarum, linecs albicantes), the breasts after lactation,

the abdomen, thighs, legs, and arms after extreme anasarca, and the shoulders,

breasts and thighs from obesity, or the presence of more localized fatty

tumors. A similar change may occur in the skin without any preceding

distention, coming on spontaneously and at first without the knowledge of

the patient. It is then seen mostly about the buttocks, thighs, knees and

ankles, and may be in the form of lines or spots. In all these cases the

skin is really atrophied, the papillae are smaller or absent, the epidermis

thinned, and the subcutaneous tissue and glands atrophied. But an early

vascular, or even hypertrophic condition, has been observed in idiopathic

cases.

ATROPHODERMA PIGMENTOSA.

{Xeroderma of Kaposi.)

This is a remarkable and rare disease, which consists of combined atrophy
of the skin, increased pigmentation, and dilatation of the vessels. It occurs

equally in males and females, and has a tendency to affect members of the

same family, without being actually hereditary. It begins in childhood,

with pigment spots, or with erythematous spots, which soon fade into pigment.
These form over the face, neck, scalp in the temporal region, outer side of

the arm and forearm, and back of the hand. The pigment spots afterward

become atrophic, and patches of white, depressed, shrunken skin form among
them. These white spots are slightly contracted, and difficult to pinch up ;

and subsequently sufficient tightening of the skin may occur to depress the

eyelids, and set up conjunctivitis. On the atrophic area, there occur pink

spots of dilated vessels, which gradually enlarge. The disease may remain

stationary for a long time, and never spread to other parts of the body ;
but

eventually warty growths develop out of either the dilated vessels or the

pigment spots, and these subsequently grow into tumors of an epitheliomatous

nature. These fungate, discharge or bleed, and other tumors forming in

remote parts of the body, the patient is carried off by exhaustion. No treat-

ment is of any avail.

Kaposi describes a Xeroder?na albidtitn (atrophoderma albidum, Crocker)

affecting the leg from the thigh downward, and sometimes the arm down to

the hand, in which the skin is atrophied, and then stretched. It begins in

early childhood and remains stationary.
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ALTERATIONS OF PIGMENT.
Increase of pigmentation arises under circumstances in which hypersemia

is induced for a longer or shorter time. The most familiar is exposure to the

sun or to the wind
;
but in the foregoing sections it will have been noticed

how frequently pigmentation is said to follow upon the different forms of

dermatitis—for instance, eczema, erythema, pemphigus, lichen, and psori-

asis
;

to these may be added erysipelas, syphilitic eruptions, and ulcera-

tions, especially old-standing ulcers from varicose veins in the lower

extremities. The application of blisters and mustard plasters is also often

followed by staining, a fact which should make one careful how one orders

these counter-irritants to the neck or arms of young ladies. Another com-

mon traumatic cause of increased pigmentation is the scratching which is

indulged in to relieve pruritus, especially that of severe prurigo, wh'ether

idiopathic or from the presence of pediculi.

Disorders of the skin in which hypersemia is not a marked feature, are

also accompanied with pigmentation, such as scleroderma, Kaposi's xero-

derma, and leucoderma, which will be described presently. As a result of

internal disease, we see pigmentation of an extreme form in Addison's

disease, to a less extent in some cases of lymphadenoma, in the cancerous

cachexia, in malaria, and in some cases of tuberculosis. The possibly

nervous origin of this has been alluded to under Addison's disease. Except
in this last case (melasma suprarenale) it is not common to employ any special

name, but the terms melanoderma, and chloasma (from yJjjdZw, to be pale

green) have been used, of which the former is decidedly preferable. In all

the cases which are due to a removable cause, the pigmentation will, in its

absence, eventually disappear ;
on the other hand, it persists in incurable cases

like Addison's disease, and increased pigmentation coming on in old age,

of course does not undergo any improvement. Local collections of pigment

occur, as pigment moles, and pigmented warts. The special forms to be

here described are lentigo or ephelis, and chloasma uterinum.

Deficiencies of pigmentation are seen in albinism and leucoderma.

LENTIGO.

{Ephelis. Freckles.)

Yellow, orange, or yellowish-brown maculae appear on the face, neck,

forearms, and backs of the hands, from exposure to the sun under certain

conditions. They are most marked during the summer-time, and fade or

entirely disappear during the winter; they are first seen about the age of late

childhood, and rarely in advanced life, and they affect especially people

with fair hair and blue eyes (xanthochroic type). Of a similar kind are the

S3
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mottled patches of brownish-yellow pigmentation which are seen on the fronts

of the legs, and the backs of the forearms of those who are in the habit of

sitting close up to a large fire—ephelis ab igne.

CHLOASMA UTERINUM.
The pregnant state, as is well known, is commonly accompanied by an

increased pigmentation of the nipples, axillae, and the line between the

umbilicus and the pubes. In some women a curious band of pigmentation

forms, under these circumstances, on each side of the forehead, just below,

but not touching, the margin of the scalp. It is narrow in the middle line,

widens out as it reaches the temple, and may extend over the zygoma on to

the cheek. The color is yeUow or brown, continuous, or broken into sepa-

rate small patches. With it may be associated the familiar dark ring round

the eyes. This frontal chloasma sometimes recurs with each successive preg-

nancy, to disappear with delivery. It may be due to other uterine disturb-

ances—e.g., dysmenorrhoea, and sometimes no cause can be traced.

Treatment.—Corrosive sublimate has been most used as a local applica-

tion, in a solution of the strength of one or two grains to an ounce of

almond emulsion
;
and also solution of citric acid, carbolic acid, and other

mild caustics, by which the epidermis is removed and with it the pig-

ment. But it tends to recur. Crocker hopes better results from salicylic

acid paste, or plaster, or a saturated solution of the acid in alcohol kept on

for some hours.

ALBINISM.

This is a congenital deficiency of color, not only in the skin but also in the

hair and in the iris and choroid. It is at once recognized by the white hair

and the pink eyes ; and there is commonly intolerance of light, from the

want of pigment in the latter. It occurs in dark races as well as the pale-

faced ;
and in various animals, cats, mice, and others.

LEUCODERMA.
Scattered white patches, occurring in any part of the body—the neck,

chest, abdomen, arms, or legs
—are known as leucoderma. The patches

vary from half an inch to several inches in diameter, are irregular in shape,

but have convex borders, are frequently grouped together, and, gradually

enlarging into one another, may form convex scalloped borders. Around

the margin of each patch the skin becomes darker than normal, and the

color gradually fades, as it is farther and farther from the white patch, until

the normal tint is reached, some half-inch or so away from it. There is thus

in leucoderma a double process : a deficiency of pigment over a certain
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area, and an increase of pigment around it. Beyond these alterations of the

pigment, the skin is quite unchanged ;
but hair growing from leucodermic

patches also loses its color. The disease is an acquired one : it is more com-

mon in hot climates, and among dark races, than in England. Its associa-

tion with certain diseases has been rather frequently noted, viz., morphoea,

alopecia areata, Addison's disease, and exophthalmic goitre; but its cause is

otherwise entirely unknown. Improvement may take place spontaneously ;

but treatment is of little avail. Unsuccessful attempts have been made to

develop pigment on the white patches by blisters, ammonia, or other irri-

tants. Staining with walnut juice may be used to mask it temporarily.

NEW GROWTHS IN THE SKIN.

LUPUS.

Lupus is a disease of the skin consisting of a new growth in the cutis vera,

which terminates in cicatrization with or without preceding ulceration.

Two forms occur, which differ in important particulars. They are Lupus

vulgaris and Lupus erythetnatosus.

Lupus Vulgaris.

This occurs in both sexes, and is more common in young people ; indeed,

it rarely begins after the age of thirty, and its progress is likely to be less

rapid after that age. No definite cause can be given for its occurrence—it

is not hereditary, and it is not due to syphilis ;
and though histologically it

has some relations to tubercle, it does not seem to be clinically related in

any special way to tubercular diseases.

It is more common among the poor than among the wealthy. It begins

usually as a small pink or brownish-red spot on some part of the face—e.g.,

the cheek—which gradually enlarges ;
then small nodules are felt in it, and

it becomes slightly raised above the surface. It is rather sharply outlined,

smooth on the surface, with a somewhat translucent look, and as it enlarges

it may have a more yellow or orange color. The nodules consist of a vas-

cular granulation tissue—that is, closely aggregated small cells, with numer-

ous capillaries; and the intervening tissue of the cutis and the papillae are

infiltrated with leucocytes, and strings of cells form in the course of the

lymphatics. Giant cells also occur. There is neither pain nor itching.

The growth of the disease is slow
;

it advances irregularly at its edge, and

the surface maybe more or less scaly; but it ultimately undergoes one of two

changes. Either it cicatrizes directly, by some of the cells forming fibrous

tissue, and others, together with the normal tissues of the skin, becoming
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absorbed
;
or the disease proceeds to the surface, the epidermis is involved,

the cells degenerate and break down, and an ulcer is formed, which is cov-

ered with purulent crusts and scabs. In such an ulcer the edges are raised,

the lupus nodules can be recognized in the base, and the pus is thin and

scanty. In course of time a lupus patch presents a somewhat irregular

arrangement of fresh lupus tissue, of crusted ulcers, and thin, white, ill-

defined cicatrices. The patch is generally single, and unsymmetrical. It

begins most commonly on the face, especially on the ala of the nose, the edge
of the lip, the cheek, or eyelid ;

or it attacks the ear or the neck. It is much

less common on the trunk or limbs, and rare on the scalp. The mucous

membranes of the nose, mouth, lips, gums, hard and soft palate, epiglottis

and larynx are sometimes affected.

Though lupus destroys the skin in which it grows, it is only indirectly

destructive of other parts
—that is, by pressure and atrophy. Thus, if the

disease spreads over the face and nose, in course of time the resulting scars

will contract, the lower eyelids are everted, the gums are exposed, the tightly

stretched skin compresses and atrophies the cartilages of the nose, and much

deformity results. These effects were at one time attributed to actual inva-

sion of the cartilage by the lupus, and its subsequent destruction by ulcera-

tion, and so a division into Lupus exedens and Lupus non-exedens was made.

But it is probable that lupus, if it sometimes grows into the subcutaneous

tissues, rarely involves fasciae and cartilages, and never bones, muscles, other

deeper structures, or the internal organs. Some cases of Z. exedens were no

doubt tertiary syphilis or rodent ulcer.

In spite of the persistence of the disease, the patients are mostly in very

good general health.

Diagnosis.—It is distinguished from all ordinary cutaneous affections by
the red infiltration of the skin, accompanied by cicatrization. It is most

likely to be confounded with cancer, rodent ulcer, or tertiary syphilitic

ulceration. The diagnosis is most important as between syphilis and lupus :

in the former, the edges of the ulcers are not tuberculated, and the skin

around is often deeply pigmented, the lesions are not so extensive, but

ulcerate more deeply, and often a gumma or deep suppuration precedes the

breach of surface; the lesions may be multiple, or accompanied by disease of

other parts of the body, such as periosteal nodes, lardaceous viscera, etc.

Treatment.—Local treatment is the only kind that can be with certainty

efficient. Cod-liver oil and tonics can at most render assistance in some

cases. Lupus is practically a new growth, and must be destroyed. This can

be done most efficiently by caustics and by scraping \iVi\i a metal edge (sharp

spoon) ;
less certainly, but still sufficiently in some cases, by scarification.

The principle of the scraping treatment is that the lupus tissue is less resist-

ant than the healthy tissue beyond it. The patient is placed under chloro-

form, and with the instrument all lupus growth is forcibly removed, while
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the firm healthy skin is left. With lunar caustic a similar result may be

effected
;

it will break down and destroy more readily the infiltrated skin

than the healthy, but it is more likely to want repeating than a well-conducted

scraping. Crusts and scabs must of course be first removed, and the new
wound may be dressed with zinc ointment. Caustic potash, arsenical paste,

and acid nitrate of mercury have been also used, but are very painful, and

require careful management to prevent injuring the sound skin. Scarification

is performed by making hundreds of punctures into the affected skin, close

together and about two lines in depth, and this operation is often repeated.

By this means vessels are divided and obliterated, and the new growth is

more or less starved. It is obviously more suited to parts that are not

ulcerated. In slight cases, astringent ointment or theung. hydrarg. subchlor.

may render some service.

Lupus Erythematosus.

This form of disease occurs mostly in adults, especially between the ages
of twenty and forty, and is more common in women than in men. It con-

sists, like L. vulgaris, of hyper^emia, and infiltration with small cells, with

the same persistent, slow growth, and partial cure by absorption and cica-

trization, but the sebaceous glands are largely involved, so that they be-

come distended, form comedones, and dried crusts of sebum accumulate on

the surface
;
moreover the skin does not ulcerate, and the disease has a dif-

ferent distribution from that of Lupus vulgaris, and may be far more exten-

sive. It often begins as a red patch on the centre of the nose, and spreads

thence right and left over each side of the nose to the cheek, on which it

forms a broad patch. It then has much the outline of a butterfly or bat—
a very characteristic feature of the disease. The patch is red, injected,

desquamating, with obviously enlarged sebaceous glands; the edge is rather

sharply defined, irregular, and slightly raised. As it spreads at the peri-

phery the centre becomes pale, and ultimately scars, without preceding
ulceration. The ears are sometimes attacked, and the scalp, in which case

the hair falls out, and permanent baldness may result. The backs of the

hands, and less often the arms, legs, and trunk are also seats of the disease.

Lupus erythematosus makes but slow progress, and lasts for years ;
it is

free from pain, and itching is slight or none. Some cases have been seen of

an acute kmd, in which a large part of the body was rapidly covered, and

death ensued
; but, as a rule, the disease has little or no effect upon the health.

Treatment. —The local treatment should be by mild caustics and stimu-

lants : Tincture of iodine painted on, ointments of pyrogallic acid (i in 8),

of iodoform (i in 16), of white precipitate, of yellow oxide of mercury, of

zinc, lead, and mercury (ung. metallorum), of litharge (Hebra's diachylon

ointment), or of liquor carbonis detergens (i in 16, Hutchinson). Some
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cases require milder preparations, others can bear the stronger ;
in any case

the applications must be made regularly and perseveringly over long periods.

LEPROSY.

{^Lepra. Elephantiasis Gracorum.')

A chronic disease of the skin, dependent upon an infiltration allied to that

of lupus, accompanied often by inflammatory lesions of the nervous system,
and constantly by the presence of a microorganism, bacillus leprcc. It is

not common in Europe, except in Norway, and is, as a rule, only seen in

England in the case of patients who have lived in the East or West Indies.

But it is found in some parts of South Europe, and, among other places,

in India, Burmah, Siam, China, Japan, the Northeast of Africa, the Cape
of Good Hope, West Indies, Mexico, Central America, and parts of South

America, and many islands of the Pacific. . Very little is known of its causa-

tion : it is not peculiar to one kind of climate or soil, nor can it be sho^\Ti to

result from any special kind of diet, though an exclusive fish diet has been

alleged as a cause. It appears to be hereditary, and is probably contagious.

It occurs in young people of both sexes.

Symptoms and Course.—It often begins with some general indisposi-

tion, or malaise, with slight fever; and the skin lesion first shows itself as red

or brownish-red spots on the limbs or trunk {Lepra maculosa^. They may be

from half an inch to three or four inches in diameter, are round or irregular

in shape, and slightly swollen. Sometimes they form rings by clearing up
of the centre of a field. With the subsidence of the pyrexia they may also

fade, but are apt to leave pigmented stains, or sometimes white spots, behind

them
; and from time to time fresh illnesses and fresh outbreaks of spots occur.

In the form known as Lepra tuberculosa or L. nodosa there occur, simul-

taneously with the spots, or after an interval, hard elevations of the skin, from

the size of a pea to that of a hazel-nut or larger. They may persist for a

long time, or may ultimately disappear, leaving pigment spots behind
;
or

they may soften, break through the skin, and leave indolent ulcers, having
weak granulations, and discharging a scanty thin pus. The nodules appear

mostly on the face, on the dorsal surfaces of the hands and feet, and on the

limbs. On the face they are apt to produce great deformity by the enormous

thickening of the eyebrows, the nose, cheeks, and lobes of the ears
;
and

the very characteristic appearance thus produced is described as leontiasis,

from its resemblance to the face of a lion. The tubercles also develop
in the mucous membranes of the mouth, the gums, the palate, the larynx,

or the nose
; and the voice may be rough, hoarse, or high-pitched and feeble

in consequence. The ulcers may eat deeply into the parts beneath, so as to

erode tendons and bones, and open the joints.

Lepra ancesthetica is described as another form of leprosy in which nervous
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symptoms predominate ;
but these symptoms often coexist with the lesions

above described. They consist partly of tingling, partly of numbness and

actual anaesthesia, as proved by the inability to feel the prick of a needle

point. This is found in various isolated patches on the limbs and trunk
;
and

over these patches the skin is either paler than normal or more pigmented,

the hairs are small, and wanting in pigme'nt, and the skin generally is smooth

and glistening. In this form, also, deep ulcerations take place over the joints

of the fingers and toes, and the phalanges, or carpal or tarsal bones may

ultimately be shed ;
the terminal phalanges, it is said, often being spared,

and the wounds sometimes healing up with remarkable completeness {Lepra

mutilans).

With remissions and exacerbations, the disease has a hopeless course, ren-

dering the sufferer a loathsome object to look at, but not for some long time

depriving him of appetite, or otherwise interfering with the peiformance of

vital functions. When death does at length take place after ten, fifteen or

more years, it is usually through some intercurrent affection, like pneumonia,

pleurisy, or bronchitis.

Anatomy.—The nodules consist of a dense infiltration of small cells in

the skin beneath the epidermis, from which processes descend into the sub-

cutaneous tissue. In anaesthetic leprosy the nerves are the seat of neuritis.

They are often thickened to two or three times their normal size, from pro-

liferation in the sheath, by which, finally, the axis-cylinders may be atrophied

or destroyed. Nodular infiltrations also form, which can be felt under the

skin in the case of superficially placed nerve-trunks. The lepra bacillus has

been found in the lesions both of the skin and of the nerves. Inflammatory

foci are described as occurring in the spinal cord.

Treatment.—The disease is practically incurable. The most that can be

done is to remove the patient to a locality in which the disease is not ende.

mic, to give good food and cod-liver oil, protect him from injury, and apply

simple dressings to such ulcers as may be present.

SEBACEOUS TUMORS.

{Wens)

These are retention cysts arising from obstruction to the ducts of the

sebaceous follicles. They are most common on the scalp, but occur on the

eyebrows, face, or neck, and more rarely on the trunk or limbs. In size

they vary from that of a pea to that of a nut or an orange. They are hemi-

spherical, or more globular, uniform and smooth. The skin looks thin, and

often presents well-marked vessels ramifying over it. The contents are

semi-fluid, or pasty, and consist of animal fats, albumin, epidermic cells,

cholesterin, and earthy salts, enclosed in a capsule made up of layers of
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epithelial cells or fibrous tissue. The Treatment consists in incising the

cyst, squeezing out the contents, and tearing out, or dissecting out, the cyst

wall entirely.

MOLLUSCUM CONTAGIOSUM.
This name is given to small tumors on the skin, which are from one-tenth

to a third or half an inch in diameter, lenticular or hemispherical in shape,

occasionally globular or pedunculated, somewhat irregular or nodulated on

the surface, and of a yellowish-white color. In the smaller tumors there is

often a minute opening in the centre—in the larger there are several
;
and

if the tumor be firmly squeezed, a little milky juice exudes from these aper-

tures. Examined under the microscope the juice is seen to consist of minute

oval, glistening bodies, the mollusciiin corpuscles or bodies. A vertical section

through the tumor shows it to have a structure somewhat like that of a race-

mose gland. There are lobules separated by fibrous tissue : each lobule has,

externally, a columnar epithelium, within this are more oval epidermic cells,

and in the centre of each lobule is a collection of the glistening opaque

molluscum bodies. The lobules in the larger tumors do not converge to a

central duct or opening, but rather lie side by side, and open separately upon
the surface.

Two views are held with regard to their origin : one, that they arise by
distention of the sebaceous follicles with cells

;
the other—which seems to

me more probable
—that they are definite tumors starting in the hair follicles,

or by a downgrowth of the cells of the rete Malpighi. The molluscum

bodies are, no doubt, epidermic cells that have undergone a peculiar trans-

formation, as they take the color of staining reagents with great difficulty.

They occur in children and adults; and are situate on the face, arms, or

hands, the mammee of women and the genitals of men. They have been

regarded as contagious, from the fact of their appearing in members of the

same family, in mother and baby at the breast, and so on
;
but it is very

difficult to produce them by direct inoculation, and it may be positively

stated that the molluscum bodies are not fungous spores. They may remain

unchanged for long periods, they may suppurate, or they may subside and

disappear.

Treatment.—This consists in pressing out the contents, either directly

or after incision, and applying a little caustic; or by removal with knife or

scissors.

FIBROMA MOLLUSCUM.
This is a soft, flaccid, wrinkled, often pendulous, tumor, consisting of a

covering of scarcely altered cutis and epidermis, containing a fibrous mesh-

work with a variable proportion of round cells and of albuminous fluid. The

tumors are generally multiple, and may be almost countless : they vary in
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size from a pin's head to the head of a man, and they occur especially on
the trunk. They may apparently be congenital, but are generally first

seen in early childhood. According to Von Recklinghausen, they are

really neuro-fibromata, starting from the fibrous sheaths of the smaller cuta-

neous nerves, and thence invading the fibrous structures of the vessels, the

sweat glands, and the hair follicles. In an allied condition there are no

separate tumors, but the skin is thickened and overgrown, or lies in large,

loose, overlapping folds {dermatolysis). Cases of multiplefibromata are very

rare, but isolated moliusca are sometimes seen. It is in these cases that the

only possible treatment—removal by the knife—is moct applicable.

CHELOID.
Cheloid is a growth in the skin and subcutaneous tissue, consisting chiefly

of dense bands of fibrous tissue, containing numerous spindle-cells in its

earlier stages. Its more common seats are on the chest over the sternum, on

the marnm^, on the neck, back, lobules of the ears, and on the limbs. It

is usually single. It begins as a flat, smooth, pink nodule, which extends

laterally to a considerable size, and becomes paler in the centre, while the

skin around is more or less reddened. After a time, bands and ridges,

separated by furrows, develop, running in various directions across the tumor

and into the surrounding skin. By the slow contraction of these bands,

much deformity may be caused, and movements of adjacent joints may be

seriously restricted. The growth of the tumor is often accompanied by con-

siderable pain and tenderness. Similar growths not infrequently develop
on former scars. These have been called false cheloid, but it does not seem

that they are essentially different. Cheloid grows slowly, and rarely dis-

appears spontaneously. If removed by the knife or caustic, it almost

inevitably returns
;
but it always remains a strictly local disease, invading

neither lymph-glands nor viscera. Its severe pain may demand local or

general anodynes.

MYOMA. NEUROMA. LYMPHANGEIOMA.
These occasionally occur as cutaneous affections. Neuroma forms multiple,

painful small growths in the course of the nerve-fibres of both trunk and

limbs {see p. 165).

Lymphangeioma is a rare growth, due to dilatation of lymphatic vessels

into visible cysts, and overgrowths of the intervening connective tissue. It

has been seen by Dr. Pye-Smith and others in association with ordinary

vascular nsevi.

For vascular tmnors, or nccvi, carcinoma, epithelioma, rodent ulcer, and

sarcoma, the reader is referred to works on Surgery.
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XANTHOMA.
{Xanthelasma. Vitiligoidea^

This affection occurs in two forms. In the more common variety {X.

planii>7i)i one finds generally on each upper eyelid near the inner canthus, a

small sharply-defined patch of whitish-yellow, soft, smooth skin, level with,

or scarcely raised above, the general surface. Such patches may remain

stationary for. years, or may slowly increase, spreading outward along each

upper lid
;
or other patches appear on the lower lids, and the orbit is com-

pletely surrounded by a broad patch of the altered skin. In many cases no

other part of the body is affected
;
but in others, spots and streaks of a similar

kind appear on the trunk, on the backs and palms of the hands, and the soles

of the feet, or on the scrotum. They have also been seen in the mucous

membranes of the gums, palate, the side of the tongue, the larynx and

trachea, and the mucous lining of the bile-ducts (Fagge).

The second form (X tiiberosutn) consists of firm, rounded nodules, from

the size of a pea to that of a nut, occurring on the skin over the elbow, on the

knuckles, and on the lobules of the ears. These growths occur, as a rule,

in persons of middle age or older, and are more frequent in Avomen than

in men.

Etiology.—The most extensive lesions have been seen in cases of long-

standing jaundice, but the connection between the two complaints is not

as yet clear. Small patches affecting the eyelids alone are often seen without

jaundice, and are thought by Mr. Hutchinson to be related to attacks of sick

headache. Some curious patches have also been seen in patients suffering

from diabetes {Xanthoma diabeticorum), but their nature still remains doubt-

ful.

Anatomy.—The flat patches consist of newly-formed connective tissue,

in which fat is abundantly deposited. The nodules have a similar structure,

but the fibrous tissue is present in greater proportion.

Treatment.—Small patches may be excised, but the removal of larger

patches from the eyelids would risk serious deformities. If their removal is

called for, caustics are to be preferred.

RHINOSCLEROMA.
This is a dense infiltration of the tip and alte of the nose, rendering it

as hard as ivory, thick, and rigid. The surface is smooth or irregular, the

color normal or brownish-red, the mucous membrane is affected as well, and

the orifices may be blocked by its swelling. Not infrequently the adjacent

upper lips and sometimes the cheeks, are involved. The change appears to

depend on a new cell growth, and it is probably more closely allied to lupus

than to any other form of disease.
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DISEASES OF THE SWEAT GLANDS.
Anidrosis, or deficiency of perspiration, occurs in fevers, in diabetes, in

some diseases of the skin, e.g., ichthyosis and pityriasis rubra.

Hyperidrosis, or excess of perspiration, may be general or local. General

sweating occurs as a result of dilatation of cutaneous blood-vessels, as after

exercise, or from emotional causes. Sometimes, on the other hand, it occurs

with contracted vessels, as in conditions of collapse or fear. General perspi-

ration has been mentioned in connection with ague, phthisis, pyaemia, and

the crises of acute illnesses. Local excess of sweating occurs from emotional

causes and in rickets. A very troublesome form of excessive sweating occurs

about the hands and feet, axillae, and genitals in some persons who are

sometimes in deficient general health, but often perfectly well
; and the

complaint appears quite causeless. The local application of belladonna lini-

ment or the use of atropine or belladonna internally should be tried. 'A drop
dose of liquor atropine will sometimes stop the sweating of phthisis for two

or three successive nights. Local sweating may also be treated in the same

way, or by some of the methods used for the next complaint.

Bromidrosis.—This is often associated with hyperidrosis
—that is, the

sweat is both offensive and excessive. It affects chiefly the feet and axillae
;

and the odor is probably due to the decomposition of the fatty sebaceous

material which is secreted with the sweat. It is not uncommon in young
men or women of the domestic class

;
and it may be quite independent of

the general health. Dr. Thin has described a bacterium in connection with

it—bacterium faetidum. It is essential to wash the feet thoroughly and

frequently, and use astringents and antiseptics. The socks may be dusted

inside with finely-powdered boric acid, and should be frequently changed; or

with oxide of zinc
;
or the feet and toes may be carefully strapped with the

unguentum diachyli of Hebra, or with ordinary plaster ;
or smeared with a

salicylic ointment of 2 per cent, strength.

Chromidrosis, or colored sweat, is a rare affection, and is perhaps
sometimes due to indican. But the possibility of its being feigned should

always be suspected.

Haematidrosis, or sweating of blood, also quite rarely occurs, mostly in

highly neurotic people.

Uridrosis is the name given to some cases in which the sweat has crys-

tallized on the surface, and the crystals have been found to contain urea and

salts. It has been seen in Bright's disease and in the stage of collapse of

cholera.

Disidrosis has been already mentioned {see p. 825).

Sudamina.—These are small transparent vesicles, not larger than a pin's

head, occurring as a result of profuse sweating, and due to the elevation of

the most superficial layer of the epidermis by accumulated sweat. There is
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no doubt a relative obstruction of the sweat ducts from the rapidity of the-

secretion. They are found most abundantly on the chest and abdomen, but

from their perfect transparency may be better felt than seen. The vesicles

dry up, and leave a few branny scales, the remains of the detached epidermis.

They are most common in phthisis and in enteric fever.

Miliaria.—These are vesicles, produced by some similar mechanism, but

accompanied by inflammation. They are surrounded by a red areola, and

contain a yellow, turbid, alkaline fluid or actual pus. It is not uncommon

to see these in the course of rheumatic fever.

According to Crocker, the strophulus, or red gum, of children is nothing

more than miliaria, consequent upon sweating from too much wrapping up.

The same author classifies under the term Miliaria papulosa, the disease

known as prickly heat, which has been commonly regarded as a papular

eruption, lichen tropicus. It affects chiefly the trunk and thighs, is accom-

panied by severe itching, and does not materially influence the general health.

DISEASES OF THE SEBACEOUS GLANDS.
Seborrhgea.

Excessive secretion of sebum occurs in two forms—Seborrhea oleosa and

Seborrhoca sicca. In the former the face appears constantly greasy, or moist,

and consequently shiny ;
if the finger touches it, it is obviously moistened

by the greasy secretion ;
the face, moreover, gets readily dirty from the

adhesion of dust particles floating in the air. It is most frequent about the

forehead and nose, but occurs on all parts of the face. It varies from time

to time, being, perhaps, aggravated by gastric troubles, and by general ill

health.

In Seborrhcea sicca the secretion is less fluid, but consists rather of solid

fatty substances mixed up with epithelial particles. It is not uncommon on

the heads of infants, forming thick brownish or yellow-green plates or

patches rather firmly adherent to the scalp. In older persons the secretion

forms minute, whitish, branny particles, which develop over the whole head,

are readily detached, lying loose among the hair, or falling on to the

shoulders, and are known as scurf or dandriff. Formerly this was described

2& pityriasis capitis. If it continues for long it may lead to a weak growth of

hair, or actual falling out. Either form may be accompanied by a slight

redness of the scalp at the affected part.

Treatment.—The general health should be attended to. In seborrhoea

sicca the crusts should be removed, and astringent and mild stimulant

ointments may be used, such as those of zinc oxide and oleate, mercurial

ointments, or carbolic oil.
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Seborrhcea corporis is a name that recently has been given to the«disease

described here as Lichen circinatus (p. 815). Seborrhcea congestiva is a

name given by Hebra to Lupus erythematosus.

COMEDO.' ACNE.

Not uncommonly the sebaceous follicles get blocked by their secretion, and

thus lead to a prominent papule on the skin {comedo^, or to inflammation

around the distended follicle {acne).

The comedo is commonly seen as a whitish conical swelling on the fore-

head, cheeks, or nose, with a minute black spot on the summit. The swell-

ing is due to the accumulated sebum, the black spot is adherent dirt. It is

frequently accompanied by seborrhcea. If pressure be made upon the base of

the papule with a finger-nail on either side, a plug of sebum is extruded, and

occasionally in this sebum can be found an acarus, the Demoded follicu-

loruni ; but this is not the cause of the accumulation.

Comedones may persist sometimes without much change, fresh follicles

being involved from time to time
;

but generally some of them become

inflamed so as to constitute acne, and often the great majority of the lesions

are quite early of this nature.

In acne the papule tends to be larger, is conical in shape, pink or red in

color, and as suppuration takes place within the follicle, a pustule forms

at the summit. Eventually the pustule bursts, and the redness subsides,

leaving no trace; but the lesion is sometimes so extensive, and the suppura-

tion so deep, that a well-marked scar is left. This is especially likely to be

the case where the papule is irritated by the friciion of the clothes, as, for

instance, on the back and shoulders.

The ordinary form is called Acne vulgaris ; large, hard, inflamed papules

constitute A. indurata ; those which have suppurated freely A. pustulosa.

Comedo was formerly called A. punctata.

Acne aff"ects especially the face, chest, and shoulders, the back of the chest

and shoulders often presenting the largest pustules, and the most numerous

and extensive scars, while the front of the chest is the least involved.

It is a disease of early adult age, or puberty; beginning in young men

before the beard has begun to grow, and commonly subsiding after it has

grown, and rarely lasting after the age of thirty. It occurs also in young

women, but less commonly and less severely than in men. Beyond these

relations of age there is not much positively known as to the cause of acne.

Exposure to dirt and grease, as among some classes of artisans, especially

those having to do with tar, no doubt produces it by direct obstruction of

the sebaceous follicles; but where that cannot be alleged as the cause, its

origin is mostly quite inexplicable. A certain amount of an?emia is not

infrequently present.
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Treatment.—Comedo should be treated by thorough washing with soap
and water night and morning, and drying with a rough towel, by which

means already some of the plugs will be removed. Others may be pressed

out by placing over the top of each papule a watch-key, or other key, and

pressing firmly until the plug is extruded. Some special instruments have

been devised for this purpose. Both in this and in acne any condition of

ill-health may be dealt with, and it is common to give mild laxatives and

iron, as they are believed to be of value even when no anaemia or digestive

fault is in question. The sulphates of iron and magnesia in peppermint
Avater form a very good mixture for this purpose. Other tonics may be

suitable in special cases, and the diet may as well be regulated. Where
there is definite acne, the washing and friction may still be carried out;

pustules should be opened with a needle or lancet-point, and some stimulant

application should be applied. This may be left on only during the night,

as the course of the disease is always slow, and the inconvenience of having
ointments on the face during the day may be respected. Sulphur is one of the

most effectual of local remedies
;

it may be used as iodide of sulphur ointment,

which is effectual, but temporarily stains the skin; sulphur suspended in

liquor calcis
;
ointment of precipitated sulphur (2 or 3 drachms in vaseline,

an ounce); or a lotion of sulphide of potassium (i to 40). If there are

many pustules, mercurial ointments are also valuable, such as white precipi-

tate, or the acid nitrate
;
but with much dermatitis between the acne pustules,

soothing remedies, like zinc and lead lotions, may have to be temporarily

employed. In any case, the treatment must be perseveringly continued.

Acne Rosacea.

{Gutta Rosea.)

This differs in many respects from ordinary acne, though inflammation

of the sebaceous follicles forms part of it. Dr. Pye-Smith regards it as an

erythema, or the result of recurring erythema. It occurs in men more

frequently than in women, and seldom before middle life. The most com-

mon cause is the frequent use of alcohol, or the kind of indigestion which is

the result of excessive drinking and over-feeding; in women ovarian and

uterine disturbances are frequently the cause. It begins as an erythematous

redness affecting the nose; repeated attacks lead to infiltration, and perma-

nent thickening of the skin. It spreads to the cheeks, the centre of the fore-

head, and the chin. The minute vessels become dilated, and are visible

on the surface, the sebaceous follicles are distended with secretion and

inflame, so that eventually the aftected part shows a deep red, swollen and

thickened skin, with dilated venules and papules, pustules, and nodules of

various sizes. The nose is especially the subject of great hypertrophy of the

tissues, and may form a large lobulated tumor of an inch or more in diameter

{rhinophyma). Congestion and inflammation of the deeper layers of the
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corium, accumulation of sebum, with inflammation of the sebaceous glands,

and abundant growth of connective tissue are the leading histological

changes.

Diagnosis.—It is distinguished iroxa Ltipus erythematosus by the absence

of scabs and the presence of pustules, and from syphilitic eruptions by the

symmetry, and the absence of other characteristic lesions.

Treatment.—The errors of digestion must be removed. Alcohol should

be forbidden, the diet carefully revised, bismuth, alkalies, or bitter tonics

administered, and a regular action of the bowels ensured. The local treat-

ment may be similar to that of acne vulgaris, but the stimulants must be milder.

Dilated vessels may be incised, and touched with silver nitrate, but large

excrescences will require removal with the knife.

The name Acne varioliformis is given to a rare pustular eruption which

occupies the forehead, scalp and temples, and leaves scars deeply pitted like

those of smallpox. There is still some doubt as to its true position in

classification.

MILIUM.

This is a small, bright white, round tumor the size of a pin's head or slightly

larger, which results from complete obstruction of the duct of a sebaceous

gland. Such little tumors occur on the forehead, eyelids, cheeks and geni-

tals. Occurring in children they were formerly called Strophulus albidus :

sometimes they occur in great numbers on thin cicatrices, especially those of

lupus. The contents are cholesterin and fatty material. They can be

treated only by puncturing the skin, and squeezing out the contents.

DISEASES OF THE HAIR AND HAIR FOLLICLES.
The hair may be developed to an excessive degree as a congenital phenome-

non ;
this is very rare, and is called hirsuties. Deficiency or falling of the

hair, known as alopecia, is, on the other hand, exceedingly common. The

following three conditions are quite rare : Trichorrexis nodosa, in which

some of the hairs are found to present little nodules or thickenings due to the

splitting up of the cortical fibres ; monilethrix, in which the hair looks

beaded, and breaks readily at the internodes, so that it is only two or three

inches long all over the head ;
and leptotJvix, in which the hairs are brittle,

and present irregular masses on and around them.

The most common change of color in the hair is that known as canities—
the hair gets successively gray and white. This is a senile change that may
occur prematurely. But occasionally sudden whitening of the hair occurs

after fright, intense emotion, or in consequence of neuralgia. It is probably
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due to the development of air bubbles, which conceal the pigment. The

color sometimes returns, but nothing can be done for it.

Of the above ailments alopecia will be more fully described, and after-

wards sycosis, or inflammation of the hair follicles. The hair is also involved

in some o-f the parasitic diseases of the skin.

ALOPECIA.

Baldness is most familiar to us as it appears in old age {senile alopecia'),

though it occurs also in quite young people {premature alopecia). Different

degrees of atrophy of the hair follicles and structures of the skin have been

found in old cases of baldness, but its immediate antecedent is doubtful.

Nor is much known of the cause of premature baldness, though it has been

variously ascribed to mental exertion, wearing tight hats, insufficient lubri-

cation of the scalp, etc. It is certainly sometimes hereditary, and it may be

hastened by aff"ections of the skin of the head, such as seborrhoea sicca, or

eczema. The hair thins first at the back of the vertex, and at the front parts

of the temples. Ultimately there is only a fringe left round the temples and

occiput. A temporary alopecia is caused by transient interference with the

nutrition of the hair bulbs ; thus the hair falls not infrequently after fevers,

after erysipelas of the scalp, in the second stage of syphilis, and in the

parasitic diseases which will presently be described.

Premature loss of hair is practically incurable. Restoration of the hair

after fevers, etc., may be hastened by the use of tonics internally, faradizing

by means of the wire brush, and by the use of stimulants, such as oil of mace,

cantharides, and ammonia, which will be again mentioned under the next

complaint.
Alopecia Areata.

{Area Celsi.)

This has at different times been regarded as a parasitic disease, but there

is a very strong consensus of opinion against this view. It occurs at almost

any age, but is commoner in children and young people. The sexes are

about equally affected, and in the majority of cases there is no indication of

ill health. Quite unexpectedly it may be noticed that there is a bald spot

on the head, the size of a sixpence or larger, and this gradually extends.

The spot is circular, and, as nearly as possible, perfectly bald, smooth, and

shining. But one feature is very constant, namely, that just at the edge of

the patch, and less commonly in its middle, are observed a few—from one to

ten or more—short, dark stumps, from ^ to ^ of an inch long, and thicker

at the free end than at the root. If extracted and placed under a micro-

scope, the free end is seen to be brush-like and broken up into its constituent

parts ;
while there is no bulb, but only an atrophied root. No indications

of a specific fungus can be found. Other bald patches may form on the
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scalp adjacent to the first, or elsewhere, and two or more may coalesce to

form an irregular figure. The patches persist some months, or a year, and

gradually become covered with hair, so that complete recovery takes place.

The Pathology is still quite obscure. The disease has been ascribed to

a " wave of nerve influence," but no other indications of such nerve influence

are perceptible. Histological examination of the skin has shown atrophy of

the hair follicles, and round cell infiltration of the outer root sheath, the sur-

rounding skin and subcutaneous tissue.

The Diagnosis presents no difficulties, as ringworm is rarely so completely

bald, and the stumps of hairs have a different appearance.

Treatment.—This consists in such tonic treatment of the general health

as may seem indicated, and the application of local stimulants, and irritants—
such as ammonia liniment, or tr. cantharidis in water (i to 8), or acetum

cantharidis, or tr. cantharidis Sss, carbonate of amrrionia gr. xl, and sp.

rosmarini, Sss, with water to 8 ounces, or linim. myristicre of Guy's Hosp.

Pharmacopoeia (ol. myrist. exp. Sj? ol. oliv?e ,5iij). One of these should be

rubbed in every night, to the extent of producing slight redness only. The

faradic brush and occasional blisters may also be employed.

Universal Alopecia and Congenital Alopecia.

In the former the hair falls from every part of the body, scalp, eyebrows,

axillce, and pubes, so that not a hair is left. As a rule, no cause can be

assigned, and the cases are incurable. In the latter, the nails are wanting as

well as the hair. These cases may be hereditary.

SYCOSIS.

This is a chronic inflammation of the skin of the beard and hairy parts of

the face, beginning in or around the hair follicles. The infiltration is deep-

seated, pus forms in the follicle, and the hair is loosened. If the pus escapes

it dries up into an adherent crust. The pustules may be at first isolated, but

the intermediate skin is involved, and considerable infiltration takes place,

the part being red, irregular, nodulated, with pustules and adherent crusts.

A somewhat similar condition arises from the action of the parasite of

ringworm, and this is known as parasitic sycosis. But the non-parasitic

affection is the more common. It may be confounded with eczema, but in

this there is more itching, the lesions are more superficial, and generally extend

beyond the limits of the hairy parts. Sycosis occurs exclusively in male adults.

Treatment.—The disease is most obstinate, but may be cured by per-

severance. The hair must be cut close, the crusts must be removed by

softening with poultices, or oiled lint, and the hairs must be removed.

Epilation may be begun with the hairs that are loosened by inflammation,

and only subsequently, if necessary, it may be extended to others. The

54
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inflammation may be allayed by the use of lead and zinc ointments, applied

thickly on rags. As the hair grows it must be constantly cut, and epilation

steadily persevered with. When the infiltration has subsided, and the pus-

tules are less numerous, the hair may be shaved. Months of steady treat-

ment may be required.

VEGETABLE PARASITES.
There are three forms of fungus which invade the hair and skin— Tricho-

phyton tonsurans, Microsporon fii7-fur, and Achorion Schbnlcinii. The first is

the contagious element in ringworm of the head, ringworm of the body, Bur-

mese ringworjn, zxiA parasitic sycosis ; the second is the fungus of tinea versi-

color ; the third is the fungus oi favus.

THE TRICHOPHYTON TINE^.

Tinea Tonsurans.

{Ringworm of the Head.)

This disease is the great scourge of schools, and allied institutions, among
the poorer classes. It is frequent in children, rare in infancy, and not easily

caught by adults. It spreads by contact, and by the use of hats, caps, brushes,

combs, and towels in common.

It generally first appears as a round patch, on which the growth of hair is

much thinner than elsewhere. On close examination the skin is seen to

be pink, perhaps a little swollen, and covered with minute branny scales.

Besides the thinly scattered long and healthy hairs are seen a number of

broken stumps of hair, opaque, black or dark brown in color, twisted and

bent. If an attempt be made to extract one of these broken hairs with a

pair of forceps, it will almost certainly break off short; if then placed under

the microscope, and moistened with a drop of liquor potassse, it will be seen

that the natural structure of the hair is unrecognizable. The substance is

quite opaque, the fibrous and epithelial markings absent, and the shaft seems

to be converted into a mass of fungus spores (conidia). The mycelium tubes

running in a longitudinal direction may also be observed in hairs that are less

completely affected.

The patch spreads by the implication of hairs at its circumference, and fresh

patches form in other parts of the scalp. As they enlarge they become more

completely denuded of long hair, though they nearly always present a con-

siderable quantity of the short stumps which have been described ;
and these

may be surrounded and mixed with scabs, crusts, or sebaceous matter, or

with a fine whitish powder, of which probably the fungus elements form a
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part. Sometimes the inflammation is much more decided
;

the hair follicles

inflame, coalesce, and a red or pink swelling occurs, which is soft and boggy
to the touch, discharges pus from a few points, and tends to become quite

bald from the loosening and falling out of the hairs. This condition is

known as kerion. In most cases, however, the inflammation does not reach

any considerable degree. The patches spread slowly, some may heal in the

centre, as they extend at the edges, the patches may coalesce, and nearly the

whole scalp may be affected. Sometimes, on the other hand, one or two

patches persist without improvement, but without spreading. The disease

may last years, but eventually dies out, and the hair is perfectly restored,

except possibly over patches of very severe kerion.

There is some difference of opinion as to the exact way in which the dis-

ease begins. Probably the spores invade the hair close to the scalp, and

push down toward the bulb. The hair in the follicle is thus weakened or

destroyed, and as it is forced outward by the newly-formed epithelial plates,

it breaks off. The newly-formed epithelium is, in its turn, invaded, as soon

as it gets into the horny condition. It has been shown by Dr. Thin and

myself that the fungus only invades the hair itself, and cannot be found in

the root-sheath or the structures of the hair follicle.

Treatment.—In order to be successful, this requires to be carried out

with the greatest pertinacity, and even then six, nine, or twelve months may
elapse before the disease is perfectly cured. The difficulty lies in the fact

that the spores multiply in the hair follicle, and are therefore, to a large

extent, protected from the parasiticides employed. The first thing is to cut

the hair quite close, and remove all crusts and scabs, by soaking with oil,

and subsequent removal and washing. The extent to which hair is removed

may vary with circumstances. Complete shaving is best
; but where it is

desirable to save appearances, a fringe of hair may be left all round the head,
or with a single patch the hair may be close cut or shaved for an inch or more
round it. Parasiticides must then be regularly and constantly used. The

patch should be washed clean with soap and water night and morning, and
the ointment or paste well rubbed in.

The following are some of those most commonly employed : Mercurial

applications, such as ung. hydrarg. ammon.
; oleate of mercury, from 3 to

10 per cent.
; carbolic acid in the form of the glycerine, or the same with a

larger amount of carbolic acid ; sulphur ointment
; creasote

; tincture of

iodine
; thymol or turpentine ;

or some of these may be combined together,
as sulphur 2 and carbolic acid i in 16 of lard or vaseline, or iodine i and
creasote or oil of cade 3 parts. Boric acid Sss, with sulphuric ether gss in

sp. vin. rect. gxx, is recommended by Dr. Cavafy and Dr. Alder Smith
;

Dr. Harrison suggests an ointment composed of caustic potash 9 grains,
carbolic acid 24 grains, in ^ oz. each of lanolin and ol. cocoae. Kerion
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may be treated with weak lotions of lead or boric acid, and gradually sub-

sides
;

it should never be incised.

In order to test the effect of treatment the hairs must be examined from

time to time, but no case can be considered cured until a good crop of hair

has grown over the whole scalp, and even then a very careful search must be

made for still active disease, which may be shown by a broken and twisted

hair, or a small, brownish, scaly spot.

During the treatment of ringworm great care should be taken to prevent

its spread to other children. The patient should use a separate brush and comb

and towels. The head should be covered with a cap, which may be freshly

lined with a piece of tissue paper every day, the old piece being destroyed.

Tinea Circinata.

{Ringivorm of the Body?)

This occasionally coexists with tinea tonsurans, but often occurs alone.

The same fungus, Trichophyton tonsurans, invades the epithelial scale and

downy hairs of the skin, and produces a circular patch, from half to one

inch in diameter, slightly raised above the surface, sharply defined, pink in

color, often papular, and covered with fine scales. If the surface be scraped

with a scalpel, and the scrapings be placed, with a little potash, on a glass

slide, the mycelium and spores of the fungus will be seen. The patches

increase by extension at the circumference, and may, as they spread, recover

in the centre. Occasionally a few vesicles form on the surface from the

irritation of the parasitic growth; thus in part justifying a former name,

herpes circinatus. They occur on the face, neck and arms most frequently,

are, as a rule, few in number, and may be solitary. Tinea circinata is easily

cured, by the use of ung. hydrarg. ammon., oleate of mercury, tincture of

iodine, sulphurous acid in solution (i to 2 or 3 of water), a weak carbolic acid

glycerine, hyposulphite of soda (i in 8), or some other not too strong para-

siticide.

Tinea Marginata.

{^Eczema Marginatum. Burmese Ringworm.)

This depends upon the same fungus as the above, but consists of much

more extensive, more inflamed, and more obstinate lesions. It is confined

to adult males, and occurs chiefly about the inner side of the thighs, geni-

tals, and groins of those who are constantly sitting, such as horsemen and

cobblers. It begins in spots or rings, which, spreading at the margin and

recovering at the centre, unite together, and ultimately extend on both sides

symmetrically. It forms a broad yellowish or brownish-red band, which runs

in a curved or gyrate form along the inner side of the thigh and scrotum to

the inner side of the buttocks, and over the groin and lower part of the

abdomen. The persistent use of parasiticides is required.
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Tinea Sycosis.

(^Ringworm of the Beard))

Parasitic sycosis is not so frequent as o'rdinary sycosis. The follicles are

inflamed by the presence of the fungus, and suppurate, and the hairs become

loosened
;
induration and swelling of the intermediate skin also occur. It

differs from ordinary sycosis in that it first attacks the hairs, and loosens

them early : it spreads more rapidly, and produces deeper infiltration.

Microscopic examination shows the fungus, in which the mycelium is more

abundant than the spores. The Treatment consists of epilation, and the

use of parasiticides.

FAVUS.

In this disease, rare in England, the fungus attacks the epidermis and the

hair follicles: it may at first form patches like those of ordinary ringworm,
but soon there appears a small, bright yellow, circular disc, with a depressed

centre, and a gradually thinning margin. This, the " favus cup," is caused

by the fungus elements separating the layers of the epidermis and lifting

them up, except at the central point where the hair follicle joins the skin.

This characteristic lesion may occur on the scalp, or on any other part of the

body, the forearm for instance, determined by contagion ; and it is conveyed
not only from man to man, but to man from domestic animals—rabbits,

dogs, cats, and others. When numerous cups have formed, they become

aggregated together, and form a thick, continuous yellow crust, with an

irregular honeycombed surface, giving off an offensive odor resembling that

of mice. The hair sacs are destroyed, the hairs fall out, and baldness results;

moreover, the favus masses often become a nidus for pediculi, and eczema

and impetigo complicate the original lesion. If the masses are examined

under the microscope after soaking in potash, the mycelium and spores

(conidia) of the Achorion Schonleinii are seen. The conidia are larger and

more raised than those of the trichophyton, and the mycelium is shorter and

more jointed.

Treatment.—This must be conducted on the same principles as that of

the other fungous diseases. The crusts must be softened by oil or poultices,

and removed
; parasiticides must then be perseveringly employed, and the

hairs must be steadily epilated. The disease is, however, very obstinate,

and after apparent cure often breaks out again. It is well to care for the

general health by good food and tonic medicines.
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ONYCHOMYCOSIS.
The nails may be attacked both by the trichophyton and by the achorion,

either of which is probably conveyed by scratching other affected parts.

The nail tends to become elongated and curved over the end of the finger,

with a thick edge, rough, uneven surface, and dirty yellow color; it is also

brittle and readily splits. In favus sometimes a distinct cup forms under

the nail. If fragments or scrapings are soaked with potash, and examined

under the microscope, chains of spores of one or other fungus are seen.

Treatment.—The nails should be scraped thin, softened with alkaline

solutions, and soaked in lotions of sulphurous acid, or hyposulphite of soda.

The alternate application to the scraped nail of liquor potassje, diluted with

an equal part of water, for fifteen minutes, and of a lotion of perchloride of

mercury (4 grains to half an ounce each of rectified spirit and water) for

twenty-four hours, is recommended by Dr. Harrison. Neumann also recom-

mends corrosive sublimate (2 grains to the ounce). Complete removal of

the nail may be desirable, the lotions then being applied to the matrix.

TINEA VERSICOLOR. '

This is a not uncommon affection of the skin, no doubt produced by

contagion, and fostered by warmth and moisture. It is more frequent in

men, and especially in those who wear flannel underclothing. It is not often

conveyed directly by contact—for instance, from husband to wife.

The disease begins as a small circular spot, of a yellowish-brown color,

which is slightly raised above the skin, and from which a few whitish scales

can easily be detached by scraping with the finger nail or a scalpel. The

patches extend, and fresh ones form, so that soon a large part of the chest,

where it is commonly seen first, is covered with a brown, or brownish-yellow,

irregular patch, with a convex or scalloped margin ;
and on the healthy skin

adjacent are numerous small isolated patches from a quarter to half an inch

in diameter. The disease occurs only on covered parts, and is most abun-

dant on the front and back of the chest and the abdomen. The scrapings

examined in potash under the microscope show epithelial plates with the

characteristic fungus
—

Microsporonfurfur
—

forming a network of branching

mycelium threads, with little groups of the relatively large conidia, like

bunches of grapes. The affection does not cause much trouble beyond some

itching, and is frequently ignored by the patient ;
but the great extent which

the discoloration may sometimes reach has led to its being mistaken for Addi-

son's disease and other pigment affections. The peculiar color, the convex

edge, and the ready desquamation of the surface should be quite distinctive,

and the diagnosis is at once confirmed by the microscope.

Treatment.—It is quickly cured by rubbing in lotions of hyposulphite
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of soda (i in 8) or of sulphurous acid. It may, however, return if the same

underclothing is used without thorough washing and disinfection.

ANIMAL PARASITES.

SCABIES.

Scabies, or itch, is a multiform disease of the skin, due to the irritation of

the itch-acarus, Sarcoptes hominis. The female acarus is oval in shape, ^V of

an inch in length, presents in front four little nipple-shaped processes provided
with suckers on stalks, and behind four similar processes provided with

long bristles. The male is smaller, has four suckers in front, two suckers

and two bristles behind. The female, after impregnation, bores her way
under the skin in an oblique direction, so that as the superficial layers of the

epidermis are detached by friction, she still remains the same depth from the

surface. As she proceeds she lays her eggs, one or two daily, it is said, and

she may thus burrow through the skin in an irregular line for a third or half

an inch. Such a burrow {^cuniculus) or "run" maybe recognized on the

surface of the skin by the following points : At one end the epidermis is

broken or frayed, and the free edges are dirty ;
at the other end is a minute

white-pointed elevation, in which the acarus lies; the burrow itself, between

these points, is a sinuous black line. The whole burrow may be snipped off

by a pair of scissors curved on the flat, or shaved off with a scalpel, and if

this be moistened with potash and examined, there will be seen the female

acarus, and behind her, filling the burrow, her eggs in every stage of incuba-

tion, with minute black spots of excremental matter among them. As the

skin desquamates, the most developed ova come to the surface, and are

hatched. The male does not burrow, but remains on the Surface, where he

may sometimes be accidentally caught.

As a result of the invasion of itch-acarus, there are considerable itching

and dermatitis of variable extent and character. The itching is mild or severe,

but not generally so bad as that caused by pediculi. It is worst at night when
the patient is warm in bed. The dermatitis consists of papules, vesicles,

pustules, or even bullae, which generally appear in the neighborhood of the

burrows, but also in parts more remote. Not infrequently a vesicle or pus-

tule forms in the burrow itself. In addition to these lesions, patches of-

eczema, impetiginous crusts, and urticarious wheals are often present. There

is, thus, very great variety in the lesions in different cases. In some cases

the burrows are numerous, with few inflammatory lesions
;

in others, vesicles

and pustules are abundant, and burrows are with difficulty found. In some

cases there are more papules, in others more pustules. The parts of the
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body especially liable to the attacks of the acarus are the skin between

the fingers, the front or inner side of the wrists, the front of the forearm,

the ankle and foot, the axilla, the groin and the genitals, the inner side of the

thigh and the nates
;
and the eruption spreads beyond these parts, on to the

abdomen from the groin, or along the inner side of the leg or thigh. The

back, shoulders, and chest are but little affected ;
and the face, neck, ears,

and scalp nearly always escape. The occupation of the patient may have

influence upon the localization. Hebra was in the habit of recognizing

the occupation of a cobbler by the predominance of itch-lesions on the

buttock. On the other hand, occupations involving the immersion of the

hands in materials (oily or otherwise) antagonistic to the acarus would pre-

vent their presence in this typical situation. In children, the lesions are

more wide-spread, the feet and ankles are commonly affected, and pustules

are frequently present.

Diagnosis.—Nevertheless, the localization is an important guide to

diagnosis. An itching eruption of mixed papules, vesicles, and pustules,

occurring mainly about the fingers and wrists, and also in the other situa-

tions mentioned, should lead to a careful search. If a burrow can be found

the minute white elevation at the cleaner end should be looked for, and its

epidermis carefully scratched through with the point of a needle ;
the acarus

may then be picked out, as it readily adheres to the surface of the needle.

If this cannot be done it is best to snip off the whole burrow, and to examine

for ova or fragments of the acarus under the microscope. Finally, where

there has been much inflammation, so that burrows cannot be found, the

crusts may be removed, boiled in potash or soda, the fluid allowed to settle

in a conical glass, and the sediment examined for fragments of acarus.

Treatment.—Itch is generally quickly cured by the free inunction of

sulphur ointment. This should be done at night, and the ointment should

be left on, covered by suitable clothing, until the morning, when it may be

washed off in a hot bath. The same process may be repeated on two succes-

sive nights. The disagreeable odor of sulphur ointment may be lessened

by the addition of balsam of Peru. For some skins, sulphur ointment is too

irritating, and requires dilution. An ointment of styrax (prepared storax

145 grains, sp. vini rect. 5jj lard i ounce, Guy's Hosp. Pharm.) is also a

more pleasant, less irritating, and yet effectual preparation. VIemingkx'

solution may also be used, or sulphur baths (potassium sulphide 4 ounces in

30 gallons of water). It must be remembered that the itching may continue

some time after the acarus has been destroyed. In order to prevent the

recurrence of the disease, it is necessary that new clothes should be worn,

and that the old ones should be quite disinfected by baking.
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PHTHEIRIASIS.

{Pedicu/oiis.)

The pediculi or lice which infest the human race are of three species—the

Pediculus capitis, or head louse
;
P. corporis, vel vesiimentorum, tlie body

louse ; and P, pubis, or crab-louse.

Pediculus Capitis.

The head louse is about 2 mm. long by i broad, and breeds in the hair of

the scalp. Its ova are found adherent to the hairs, and are called nits. They
are about y^ mni. in length, whitish, somewhat conical in shape, with the

apex always toward the scalp ;
and they are fixed to the hair by a cylindrical

sheath of chitinous material, extending some little distance beyond the apex.
The irritation of the pediculus leads to constant scratching, and pustular

eczema (or contagious impetigo, Crocker). This eruption is most common,
and severe in the occipital region, and the sub-occipital glands are mostly

enlarged as a consequence, and may suppurate.

The Diagnosis is not difficult. If the pediculi are not at once seen, the

nits, which are readily distinguished on careful examination from scurf, will

show at once that there are or have been pediculi. The position of the

crusts at the back of the head is also strongly in favor of pediculi.

Treatment.—The insects can generally at once be destroyed by the use

of white precipitate ointment; but if there is much eczema or impetigo the

hair should be cut over it, and the crusts removed. Hebra recommended

pouring petroleum oil over the head as a rapid and certain means of killing

the animals. The nits are not easily detached from the hairs; the cement

is very resistant to acids, alkalies, and spirit; but dilute acetic acid (i in 4)
is said to soften it. They can always be slid off the hair, or may be some-

times combed off; but if very numerous, it is probably best to cut the hair.

Pediculus Vestimentorum.

This species is larger than the head louse, being from 2 to 3 mm. long,
and I to ij^ broad. It only occurs on the parts covered with clothes, and

chiefly about the back and front of the chest, loins, and abdomen. Occa-

sionally the upper arms, thighs, and even legs may be attacked, but never

the face or the hands. The body louse causes a severe prurigo, with intense

itching, which leads to proportionately violent scratching. All the lesions

described under prurigo {see p. 816) may occur, papules, blood crusts,

scratch marks, elongated scars the remains of the same, and, after a time,

intense pigmentation.

It occurs especially in old people, among the poorer classes, who have

been allowed, from want of proper attention, to lapse into conditions of
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filth and neglect. The disease has then been caXled prurigo senilis, and also

vagabond'' s disease.

In its milder forms it presents only scattered papules, blood crusts, and

scratch marks over the upper part of the back and shoulders.

Diagnosis.
—A pruriginous eruption of this kind over the back and

shoulders should always suggest a search for the pediculus vestimentorum.

It is commonly found in the "gathers," under the neck band of the shirt,

or under the shelter of any edge projecting on the inner side
;
and it is

recognized by its long oval shape, and its gray color, Avith a central dark-red

or black spot.

Treatment.—Ung. hydrarg. ammoniati or ung. staphysagrise, smeared

over the skin, will kill the pediculi. A complete change of clothes, in

which the eggs are certainly incubating, is of course necessary ;
and the

clothes must be baked if they are to be worn again.

Pediculus Pubis.

The crab louse is smaller than either of the other species, measuring from

I to i}4 mm. long, and i to i}4 broad. It has an almost square body, and

six long legs, with claws by which it clings firmly to the hairs of the part. It

is not only found in the pubic hair, but is occasionally conveyed to the eye-

brows, eyelashes, whiskers or beard. The eggs are attached to the hairs

close to the skin. Itching leads to scratching, and an eczematous rash is the

result. Removal of the hair quickly cures the trouble
;
or the pediculi may

be killed by the means above mentioned.

ADDENDUM.

THE EPIDEMIC OF 1889-90.

While this work is on the point of appearing, an epidemic, known

as the Russian influenza, is sweeping over Europe. It first appeared in

Russia, and successively invaded Vienna, Berlin, Paris, and other Conti-

nental cities; and cases became numerous in England in December, 18S9.

The disease begins, as a rule, suddenly, with rigor, severe frontal headache,

and muscular pains in the loins, thighs, calves, and other parts of the body.

The temperature rises within a few hours to 102°, 103°, or 104°. The

disease differs from the illness described on page Z^, in that there is rarely

any pronounced coryza, though there may be a little bronchial catarrh. The

temperature falls within twenty-four or thirty-six hours
;
but the general

pains in the limbs may continue some time longer, and a sense of extreme

prostration, which is present from the first, persists for some days after the
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subsidence of the fever. Occasional complications are—nausea, vomiting,

abdominal pain, and diarrhoea, slight jaundice, and eruptions resembling

urticaria, measles, or scarlatina. Many cases are well by the third day,

although very much weakened. In others some kind of relapse occurs about

the end of the first week ;
in others, again, pleurisy, pneumonia, and capil-

lary bronchitis occur as sequelae, and may lead to a fatal termination.

The severe pains are relieved by the use of salicylate of sodium in doses of

10 or 15 grains every four or six hours, or of antipyrin in doses of 5 or 7

grains. Many physicians, however, have been content to give salines in the

early stages ;
and in all cases quinine may be administered during conva-

lescence.
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Abdominal reflex, 153

Abdomen, tumors of the, 631
Abductors of vocal cords, paralysis of, 363
Abortion in lead poisoning, 769
Abscess, cerebral, 267

of kidney, 703 ;
of liver, 592 ;

of liver,

in dysentery, 98; of liver, pyEemic,

593 ;
of liver, tropical, 594

perinephric, 703

retropharyngeal, 525
Acarus of itch, 853

Accessory spinal nerve, lesions of, 181

Acetonemia, 752
Achorion, Schoenleinii, 853
Acid, fluoric, in goitre, 635

lactic, as cause of rheumatism, 778
nitric, as test for albumin, 672
oxybutyric, in urine, 746

picric, as test for albumin, 673

picric, as test for sugar, 747, 749
salicylic, in acute rheumatism, 779
uric, in gout, test for, 786

Acidity of urine, 743
Acme, 27
Acne, 845 ; indurata, 845 ; punctata, 845 ;

pustulosa, 845 ; rosacea, 846 ;
vario-

liformis, S47 ; vulgaris, 845
Acrodynia, 805
Actinomycosis, 146
Acute necrosis, 135

spinal paralysis, 200

yellow atrophy of liver, 597
Addison's disease, 640
Adductors of vocal cords, paralysis of, 364
Adenie, 647
Adhesions of pericardium, 494; of pleura, 427
Adventitious sounds, 345
^.gophony, 347 ;

in pleurisy, 429
•ilsthesiogenous remedies, 329
.^LSthesiometer, 152
-^iliology, 19

Agraphia, 250
Ague, 86

Ague-cake, 90
Air, composition of, in pneumothorax, 436
Air hunger, 751
Albinism, 834
Albumin in the urine, 671 ; qualitative tests

of, 672; quantitative tests of, 674

Albuminuria, 671; after scarlatina, 62;
causes of, 675 ; cyclic, 761 ; dietetic,

765; functional, 760; intermittent,

761 ; paroxysmal, 761 ; remittent, 761
Albuminuric retinitis, 683
Alcohol as cause of cirrhosis, 600

;
as cause

of neuritis, 162

Alcoholism, acute, 763 ; chronic, 765 ? gas-
tric disturbance in, 766; nervous system
in, 765

Alexia, 81

Algid stage of cholera, 1 13

Alkalinity of urine, 743
Alkaloids, cadaveric, 553
Allochiria, 152

Allorhythmia, 442
Alopecia areata, 848 ; congenital, 849 ; pre-

mature, 848 ; senile, 848 ; universalis, 849
Amaurosis, ursemic, 684
Amblyopia, crossed, 167
Ammonjemia, 686
Ammoniated cupric solution, Pavy's, 748
Amphogenous reactio« of urine, 742
Amphoteric reaction of urine, 742
Amyloid disease (see Lardaceous)

kidney, 711

liver, 606

Amyotrophic lateral sclerosis, 219
Amyotrophy, deuteropathic, 216

protopathic, 216
Anacrotic pulse, 446
Ansemia, 650; blood in, 653 ;

from anchylo-
stomum duodenal e, 580; from both-

riocephalus, 578; idiopathic, 656;
in lead poisoning, 769 ;

in St. Gothard

tunnel, 581 ; lymphatica, 647 ; mur-
murs in, 652; pernicious, 656; pri-

mary or essential, 651 ; symptomatic
or secondarj', 650

Anaesthesia, 152; dolorosa, 233
Analgesia, 152
Anarthria, 250
Anasarca in heart disease, 463 ;

in renal dis-

ease, 680

Anchylostomum duodenale, 580
Aneurism, abdominal, 632; diffused, 506;

false, 506 ; fusiform, 506 ; of heart,

481 ; dissecting, 506; sacculated, 506;
thoracic, 508 ; true, 506

861
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Angina Ludovici, 353, 521

pectoris, 496
Angle, epigastric, 341

Anidrosis, 843
Animal parasites of the skin, 855
Ankle clonus, 154
Anodal currents, 157

Anosmia, 165

Anthelmintics, use of, 577

Anthrax, 142

Antiperistalsis, 566
Antipyretics, 30; in enteric fever, 57

Antipyrin, eruptions produced by, 806

Antiseptics in phthisis, 420
Anuria, 734
Aorta, abdominal, aneurism of, 632; exces-

sive pulsation of, 514
dilated, 508 ; thoracic, aneurism of, 508

Aortic disease, 464
murmurs, 461
notch, 445
regurgitation, 465
stenosis, 466

Aortitis, 504
Apex- beat, 438
Aphasia, 250; amnesic, 251 ; atactic, 25 1;

motor, 251; sensory, 251

Aphonia, 250; functional, 364 ; hysterical,

364
Aphtha epizootica, 145

Aphthae, 519
Apophysial point, 334
Apoplexy, 245

Appendix casci, inflammation of, 557
Area Celsi, 848

Argyll-Robertson pupil, 172, 205

Arsenic, eruptions produced by, 806 ; in ague.

Arthritis, chronic rheumatic, 780; deform-

ans, 780 ; rheumatoid, 780
Arterial pyemia, 136

tension, 443 ;
in angina pectoris, 497,

498; in Bright's disease, 681

Arteries, thrombosis of cerebral, 514

degenerations of, 504

pulmonary, embolism of, 514
Arteritis, acute, 504; chronic, 504

Ascaris, lumbricoides, 578
Ascites, 589; cancerous, 631; in cirrhosis,

600

Asphyxia in sunstroke, 771 ; local, 515

Aspirator, in pleurisy, 432
Asthma, 383; hay, 349

Astringent injections in dysentery, 100

Ataxy, 151 ; cerebellar, 261 ; hereditary, 214;

hysterical, 323 ; locomotor, 204; spas-

tic, 213
Atelectasis of lungs, 390
Atheroma, 504 ;

in Bright's disease, 681

Athetosis, 248

Atrophoderma neuritica, 831 ; pigmentosa,

832

Atrophy, idiopathic muscular, 223 ; muscu-

lar, 216; muscular in spinal paralysis,
201 ; of heart, brown, 478; of liver,

acute yellow, 597 ; of liver from peri-

hepatitis, 605 ; of pancreas, 623 ;

optic, 166; unilateral in brain disease,
266

Atrophic conditions of skin, 831
Attack, gouty, 785
Attitudes in hysteria, 325
Auditory nerve, lesions of, 178
Aura, epileptic, 290
Auricles, hypertrophy of, 486
Auscultation of heart, 439 ; of lungs, 344 ;

of oesophagus, 527
Azoturia, 737

Bacillus (see Microorganisms)
Bacterium foetidum, 843
Baldness in patches, 848 ; premature, 84S ;

senile, 848
Bandage in movable kidney, 728
Barbadoes leg, 830
Basedow's disease, 501
Baths in cholera, 1 18

in hyperpyrexia, 780
Belladonna in whooping-cough, 82

Bell sound, 436
Bell's palsy, 176
Beri-Beri, 162

Bile-acids, tests for, in urine, 586
Bile pigment, tests for, in urine, 5S5
Bilharzia hsematobia, 722
Biliary colic, 617
Black vomit in yellow fever, 94
Bladder, tubercle of, 718
Blebs, 799
Bleeders, 667
Blood, coagulation of, in aneurism, 506 ;

diseases of, 650; filaria in, 724; sweat-

ingof, 843
vomiting of, in cirrhosis, 601

Blood-casts, 679
Blood-vessels, diseases of, 503
Bloody stools in dysentery, 96
Blue line in lead poisoning, 768
Body-louse, S57
Bone impacted in larynx, 361
Bones, bending of, in osteomalacia, 797 ;

^^

rickets, 793
Borborygmi, 535
Bothriocephalus latus, 578
Bottcher's test for sugar, 747
Bowel, hemorrhage from, 560
Bracelet, Nussbaum's, 339
Brain, abscess of, 267; diseases of, 240;

disease of in lead poisoning, 76S;
diseases of vessels of, 243 ; gumma of,

258 ; hydatid of, 258 ;
induration of,

264; sclerosis of, 264; softening of,

253; tubercle of, 258; tumors of, 257
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Breathing, amphoric, 345 ; cavernous, 345 ;

compensatory, 344; interrupted, 344;
stertorous, 245; supplementary, 344;
tubular, 345 ; vesicular, 344

Brine as test for albumin, 673

Bright's disease, 670; arterial tension in,

6S1
;
cardio-vascular changes in, 681

;

condition of heart in, 681
; hemor-

rhages in, 684 ;
ocular changes, 683 ,

perihepatitis, 620
;

retinitis in, 683
Bromides, eruptions produced by, S06

Bromidrosis, 843
Bromism, 297
Bronchi, diseases of the, 373
Bronchial glands, tuberculosis of, 644
Bronchial phthisis, 644
Bronchiectasis, 377, 381; cylindrical, 3S1 ;

saccular, 381
Bronchitis, 373; acute, 374; capillary, 375 ;

chronic, 377; croupous, 3S0; dry,

378; fcetid, 378, 3S2; fibrinous, 380;
in measles, 67 ; plastic, 380

Bronchocele, 634
Bronchophony, 347
Broncho-pneumonia, 399; following bronchi-

tis, 374
Bronchorrhoea, 378
Bronchus, obstruction of, 371

Bronzing of skin in Addison's disease, 641
Bruit d'airain, 436
Bruit de diable in aneemia, 652
Bruit de pot fele, 413
Bruits, cardiac, 440, 457
Bubo in syphilis, 122

Bulbar paralysis, acute, 238 ; progressive, 236
Bulimia, 536
Bullje, 799
Bunion, 826
Burmese ringworm, 852
Burrow of scabies, 855

Cachexia, malarial, 90
Cadaveric position of vocal cords, 362
Caecum, inflammation about, 557; intussus-

ceptions involving, 572 ;
thread worms

developed in, 580
Calcic carbonate calculus, 729; oxalate in

urine, 739; phosphate calculus, 729
Calcification of trichina capsules, 582
Calculus biliary, 616; renal, 728
Callosities, 826
Calomel fumigation in syphilis, 126

Canals, semicircular in vertigo, 305
Cancer of heart, 482; of kidney, 716; of

larynx, 360 ; of liver, 609 ; of lung,
422 ; of mediastinum, 516; of perito-
neum, 631 ;

of stomach, 542
Canities, 847

Capacity, vital, 342
Capillary ecchymosis of skin, 799 ; pulsation,

466

Capsule, internal, 242
Carbuncle in diabetes, 750
Cardiac lesions in acute rheumatism, 774; in

Bright's disease, 681
; in chorea, 312

Cardialgia, 535

Cardio-pulmonary murmurs, 469
Cartilage affected by gout, 7S7
Caseation of tubercle, 130
Casts, blood, 679; epithehal, 678; fatty,

678; granular, 678; hyaline, 678;
intestinal, 555; lardaceous, 679; re-

nal, 67S
Catalepsy, 326
Catarrh, acute infectious gastric, 531 ; dry

bronchial, 378; intestinal, 550; nasal,

348 ; of bile ducts, 614
Catarrhal form of dysentery, 97

jaundice, 614
Cavities in phthisis, 404
Centres, cortical motor, 240
Cephalalgia, rheumatic, 783 ,

Cerebellar ataxy, 261

Cerebellum, 242; hemorrhage into, 252
Cerebral arteries, embolism of, 253 ; throm-

bosis of, 253
hemorrhage, 243; artery of, 244; in

granular kidney, 697
meningitis, 272
sinuses, thrombosis of, 281

Cerebrospinal fever, 84
meningitis, 84

Cervical opisthotonos, 279
Cestoidea, 575
Chancre, Hunterian, 121; in syphilis, 121

Chaps, Soo
Charcot's joint, 207

Cheiraijra, 7S4

Cheiro-pompholyx, 825
Cheloid, 841

Chest, exploration of, 340 ; physical exami-
nation of, 340

Cheyne-Stukes' breathing in meningitis, 275,
278; in fatty heart, 479

Chicken-pox, 78

Chilblain, 803 ; relation to Raynaud's dis-

ease, 516
Child-crowing, 366
Chloasma uterinum, 834
Chloral, eruptions produced by, 807
Chlorides in urine, 738
Chlorosis, 654; Egyptian, 581
Cholera, Asiatic, 112; bacillus of, II5;

English, 553; epidemics, 1 12; nos-

tras, 553
Cholera typhoid, 114

Cholecystectomy, 619
Cholecystotomy, 619
Cholesteatoma, 258
Cholesterine, in gall-stones, 616

Chorea, 310; adult, 313; post-hemiplegic,
248; senile, 313

Chromidrosis, 843
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Chromogens of urine, 741

Chrysarobiii, eruptions produced by, 807

Chyluria, 725
Cicatrix of skin, 800

Ciliary muscle, paralysis of, 172

Circulation; diseases of organs of, 438
Circumflex nerve, lesions of, 184
Cirrhosis of kidney, 695 ; of liver, 599 ;

of

liver, atrophic, 600; of liver, hypertro-

phic, 600, 603 ;
of liver, intercellular,

601 ;
of liver, monolobular, 601 ;

of

lung, 401
Climate in asthma, 385 ;

in bronchitis, 379;
in phthisis, 419

Clonic spasms, 15 1

Clonus, 154
Codeine in diabetes, 745
Coefficient, Hreser's, 736; Trapp's, 736

Coffee-ground vomiting, 539
Colchicum in gout, 790
Cold bath in enteric fever, 30 ;

in pyrexia, 30
Cold stage in ague, 87

Colic, biliary, 617; lead, 767; mucous, 555;

renal, 731

Colitis, ulcerative, 556

Collapse of cholera, 113
of lung, 390; of lung, lobular, 374

Colles' law, 128

Colloid matrix in calculi, 729

Coma, apoplectic, 245; diabetic, 751; ure-

mic, 684
Comedo, 845
Comma- bacillus of cholera, 1 16

Compression of intestine, 565
of spinal cord, 233

Concretions in appendix caeci, 557 ; pancre-

atic, 623
Conditions, post-epileptic, 292

Condyloma, 828
Confluent variola, 73

Congenital heart disease, 474

mobility of the kidney, 726

syphilis, 127
Consolidation in phthisis, 404 ;

in pneumonia,

394
Constipation, 560; habitual, ^61 ;

m chlorosis,

655
Constriction (see Stenosis)

Consumption, pulmonary, 404

Contagion, 31 ;
of phthisis, 409; of syphilis,

125
Continuous currents, 156
Continued fever, 40

malarial fevers, 90
Contractions, fibrillary in muscular atrophy,

217 ;
of intestine, 565

Contracture, 219
Convalescence, 27

Convolutions, frontal. 242 ; temporo-sphenoi-
dal, 242 ; occipital, 242

Convulsions, 47 ; infantile, 298 ; uraemic,

684

Copaiba, eruptions produced by, 807
Cord, spinal, diseases of, 1 89
Corns, 826
Cornu cutaneum, 828

Corpuscles, molluscum, 840
Coryza, 348
Cough, auscultation of, 348
Coupled-beats, 442
Covvpox, 76
Crab-louse, 858
Cracked-pot sound, 413
Craniotabes, 259
Cremasteric reflex, 153

Crepitation, 346 ; redux, in pneumonia, 394,

. .396
Cretinism, 634; sporadic, 634
Crises gastriques, 205, 207
Crises, visceral, in locomotor ataxy, 207
Crisis, 27

Croup, 106; relation to diphtheria, 351 ;

spasmodic, 366; spurious, 353

Croupous inflammation, 108

Crusts, 800

Cubebs, eruptions produced by, 807
Cuniculus of scabies, 855

Cup, favus, 853
Currents, electrical, 1 56
Cutaneous reflex, 153

Cyanosis, 476

Cyclic albuminuria, 761

Cycloplegia, 171

Cyrtometer, 342
Cystic disease of the kidney, 714

Cysticercus celluloses, 576

Cystine calculus, 728

Cystitis in tubercle of the kidney, 719

Cysts, hydatid, 611 ; in kidney, 714

Dance, St. Vitus's, 310
Dandy fever, 92
Daughter cysts, hydatid, 611

Deafness, 178

Deep reflexes, 153
Defervescence, 27
Deformities in rickets, 794

Degeneration, ascending, of spinal cord,

191 ; descending, of spinal cord, 191 ;

fatty, of heart, 478 ; fibroid, of heart,

481 ; pigmentary, of heart, 478 ;

reaction of, 161
; secondary, of spinal

cord, 1 90; secondary, in diseases of

brain, 244; secondary, in nerves, 159
Delirium in uraemia, 684; tremens, 763
Dementia, paralytic, 286
Demodex foUiculorum, 845

Dengue, 92
Dentition in rickets, 793

Deposits of sodic urate in gout, 786
Dermatitis exfoliativa, 817; forms of, 801

Dermatolysis, 841

Desquamation in scarlet fever, 61, 64
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Deviation of eyes, conjugate, 173, 246, 248;

primary, 16S; secondary, 168

Diabetes insipidus, 743
Diabetes mellitus, 745; carbuncle in, 750;

diet in, 756; lipremia in, 752; ocular

troubles in, 751
Diabetic coma, 751

Diagnosis, 20; differential, 20

Diaphragm, paralysis of, 163, 183; in diph-

theria, 107

Diarrhoea, 558; in cholera, 114; in enteric

fever, 49; in enteritis, 551 ; lienter-

ic, 536 ; ursemic, 685 ; varieties of,

559
Diathesis, hemorrhagic, 667 ;

oxalic acid,

739; tubercular, 408
Dicrotic wave, 444
Dicrotism of pulse, 443
Diet, albuminuria from, 760; in diabetes,

756; in gout, 789; in rickets, 796; in

typhoid fever, 56
Dietetic albuminuria, 760
Digestion, organs of, diseases of, 519
Digitalis in heart disease, 472
Dilatation of heart, 454, 487 ;

of oesophagus,

528; of stomach, acute, 548; of

stomach, chronic, 548 ; of stomach,
from cancer, 54^; of stomach, from

ulcer, 539
Diphtheria, 31 ; paralysis in, 107; relation

to croup, 350
Diphtheritic form of dysentery, 98
Diphtheritic paralysis, 107

Diplegia facialis, 176; spastica, 87

Diplopia, 158, 170
Disease, Addison's, 640; Basedow's, 501 ;

Bright's, 670 ; 5'riedreich's, 214;
functional, 18; Graves', 501 ; Hodg-
kin's, 647 ;

nature of, 17 ; Parkinson's,

308; Raynaud's, 515; Thomsen's,

332; valvular, 453; Weil's, 59
Diseases, functional, of heart, 498 ;

of liver,

592; of nervous system, 289; of

vascular system, 514
Disinfection in contagious diseases, 35 ; in

dysentery, 100

Displacement, method of, in ascites, 590
Distended gall-bladder, 618
Diverticulum ilei, 565
Dizziness, 304
Dochmius duodenalis, 580
Double quotidian ague, 88

tertian ague, 88

vision, 70

Drop -foot, 163

Drop-wrist, 163, 184, 767

Dropsy in heart disease, 463; in renal disease,
682

Drugs, eruptions produced by, 806
Ductless glands, diseases of, 634
Dullness, precordial, 439
Duodenum, ulcer of, 556

55

Dura mater, cerebral, inflammation of, 280

spinal, inflammation of, 229
Duration of specific diseases, ^^
Dynamometer, 151

Dysc'esthesia, 152
Dysenteric stools, 96
Dysentery, 95
Dysidrosis, 825
Dyspepsia, acid, 536; acute, 534; atonic,

536; chronic, 534; drunkards', 532,
535; flatulent, 536; hepatic, 592;
nervous, 536

Dysphagia in cancer of oesophagus, 526
Dyspncea, cardiac, 463 ;

in diabetic coma,
751 ; in hysteria, 325 ; ur^emic, 6S5

Eburnation in osteo-arthritis, 781
Ecchymosis of skin, 799
Echinococcus (see Hydatid), 610

Eclampsia infantum, 299
*

Ectasis, alveolar, 386
Eczema, 807; intertrigo, 804; madldans,

808; marginatum, 852; papulatum,
808; rimosum,, 808; rubrum, 808;
solare, 809 ; squamosum, S08

; verru-

cosum, 809
Efileurage, 330
Effusion, pericardial, 490, 494; pleuritic,

427
Elastic fibres of lung in phthisis, 411
Elasticity of lung, loss of, in emphysema, 387
Electrical reactions in nervous diseases, 156;

in neuritis, 160

Elephantiasis, 830; Arabum, 725, 830;
GrKCorum, 838

Embolism, 512; of cerebral arteries, 253; in

malignant endocarditis, 451
Embolus, 512
Emetics in diphtheria, 1 10

Emphysema, 386; compensatory, 406; in

bronchitis, 374; insterstitial, 386;
vesicular, 386

Empyema, 427; in phthisis, 406; incision of
chest in, 433 ; resection of ribs in, 433

Encephalitis, 263
Encephalopathy, saturnine, 768
Endarteritis, 504
Endemic hematuria, 723
Endocarditis, acute, 447 ; chronic, 453 ;

deformans, 505 ; diphtheritic, 449 ;

in acute rheumatism, 774; in erysipe-
las, 102; in scarlatinal rheumatism,
62; malignant, 449; septic, 449;
simple, 447 ; ulcerative, 449

Endogenous cyst-formation of hydatids, 61 1

Endophlebitis, 51 1

Enemata, nutrient, in gastric ulcer, 541
Enteric fever, 46 ; varieties of, 55
Enteritis, 550 ; catarrhal, 550 ; diphtheritic,

555; infantile, 553; pellicular, 555;
phlegmonous, 555 ; ulcerative, 556
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Entozoa (see Intestinal Worms)
Ephelis, 833 ; ab igne, 834
Epidemic catarrh, 83

cerebro-spinal meningitis, 84

Epidemics of cholera, 112

Epigastric reflex, 153

Epilepsy, 289; major, 290; minor, 292

Epiphysial ends of bones in rickets, 793

Epithelioma, cylindrical, of intestine, 564

Equinia, 140
Erosions, hemorrhagic, of stomach, 532

Eruption (see Skin, Diseases of),

early, of smallpox, 71 ; in cerebro-

spinal meningitis, 84; in chicken-pox,

78 ;
in dengue, 92 ;

in enteric fever,

49; in erysipelas, loi; in glanders,

141 ; in measles, 66
;
in purpura, 662 ;

in rubeola, 69; in scarlatina, 60; in

scorbutus, 665 ;
in syphilis, early, 12 1 ;

in syphilis, late, 12 1, 123; in typhus,

37 ; produced by drugs, 806; specific,

of smallpox, 71

Er}'sipelas, 100

Erythema annulatum, 801 ; bullosum, 802
;

exudativum, 801 ; gyratum, 801
;

in

acute rheumatism, 775 ; intertrigo,

804 ; iris, 802 ; lasve, 804 ; margina-
tum, 801 ; multiforme, 801

; nodosum,

S03 ; papulatum, 801 ; pernio, 803
Esbach's test for albumin, 674
Excavation in phthisis, 404
Excoriations, 800

Exercise, albuminuria from, 761
Exocardial murmurs, 469
Exogenous cyst-formation of hydatids, 61 1

Exophthalmic goitre, 501

Exophthalmos in Graves' disease, 501

Exploring syringe, 431
External popliteal nerve, lesions of, 186

External tensors of vocal cords, paralysis of,

365

Facial nerve, lesions of, 176

spasm, 188

Fsecal masses obstructing the intestine, 563
Fasces in dysentery, 96; in jaundice, 585;

obstruction by, 569
Famine fever, 41
Faradic current, 156
Farcy, 141

Fastigium, 27
Fat embolism in diabetes, 752

Fatty degeneration of liver, 605 ;
of pancreas,

623
infiltration of liver, 605 ;

of pancreas,

623
overgrowth of heart, 480

Favus, S53
Febricula, 58
Febris recurrens, 4I

Feeding in infantile enteritis, 554

Feet, smelling, 843
Fehling's solution, 747 ; Pavy's modification,

of, 747
Femoral thrombosis, 513
Fermentation test for sugar, 748, 749
Ferran's method of inoculation for cholera,

117
.

Ferric chloride reaction in urine, 746
Festination, 309
Fever, causes of death in, 27 ; classification,

of, 29; inflammatory, 29; neurotic,

29 ; rheumatic, 772 ; specific, 29 ;

symptomatic, 29 ; thermic, 770; treat-

ment of, 29
Fibroid degeneration of heart, 481
Fibroma molluscum, 840
Fifth cranial nerve, lesions of, 174
Filaria Bancrofti, 724; in elephantiasis, 831 ;

sanguinis hominis, 724
Fistula gastrocolic, from gastric ulcer, 538;

gastro-colic, from cancer, 543 ; gastro-

cutaneous, 538
Fit, epileptic, 291 ; hysterical, 325
Flatulence in chronic dyspepsia, 535 ;

in gas-

tritis, 532
Floccitatio, 37
Fluctuation in ascites, 589
Follicular tonsillitis, 523 ; resembling diph-

theria, 109
Foot and mouth disease, 145
Foot clonus, 154

Foreign bodies obstructing the intestine, 563
Fortification figures, 301
Fourth nerve, lesions of, 168, 171

Fractures, green stick in rickets, 794 ;
in

osteomalacia, 797
Freckles, 833
Fremissement cataire, 462
Fremitus, vocal, 341
Friction in massage, 330

sounds, 345
Friedreich's disease, 214
Frontal convolutions, 242
Functional albuminuria, 760

disease, 18

murmur, 460
Fusible calculus, 729

Gait, spastic, in multiple sclerosis, 271

Gall-bladder, distention of, 617

Gall-stones, 616; in cancer of the liver, 609;

obstructing the intestine, 563
Galvanic current, 156

Galvano-puncture in aneurism, 510

Gangrene in hemoglobinuria, 759; of the

lung, 402 ; senile, 516; symmetrical,

515

Gastralgia, 535
Gastric crises, 205
Gastritis, acute, 529 ; acute suppurative, 531 ;

chronic, 531
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Gastrodynia, 535

Gastrostomy, in cesophageal obstruction, 527
Germ-inheritance, 127
German measles, 69
Giant-cells in lupus, 835 ;

in tubercle, 129
Giddiness, 304
Girdle-pain in locomotor ataxy, 206

;
in mye-

litis, 194
Glanders, acute, 140; chronic, 142

Glands, ductless, diseases of, 634
sebaceous, diseases of, 844

sudoriparous, diseases of, 843
Glandular swellings in plague, 1 19

Glioma, 257
Globus hystericus, 322

Glosso-pharyngeal nerve, lesions of, 179

Glossy-skin, 155, 831
Glottis, spasm of, in adults, 367 ;

in children,

366
Gluteal reflex, 153

Glycosuria, 736; temporary, 755
Goitre, 634; exophthalmic, 501
Gonorrhoea, synovitis in 791

Gout, 784; acute, 786; atypical, 784; chro-

nic, 786 ;
diet in, 789 ;

Sir A. Gar-

rod's thread experiment, 786; in lead

poisoning, 769; irregular, 786; meta-

static, 784; nature of, 788; nervous

system in, 789 ; retrocedent, 784 ;

rheumatic, 780; visceral, 784
Granddaughter cysts, hydatid, 6n
Graphospasm, 337
Graves' disease, 501

Gray cornua of cord, lesions of, 190
Green sickness, 655
Grocers' itch, 809
Guaiacum test for blood, 677
Gummata, 124

Gums, blue line on, 768 ; spongy in scorbu-

tus, 665
Gurgling, 346 ;

in enteric fever, 49
Gutta rosea, 846

Haemacytometer, 653
Hsematemesis in cirrhosis, 601 ;

in gastric

ulcer, 539
Hsematidrosis, 843
Hsematinuria, 758
Haematogens, 655
Hsematoma of cerebral dura mater, 280

of spinal dura mater, 228

Haematuria, 677 ; endemic, 723 ; from Bil-

harzia, 723; in cancer of kidney, 716;
in renal calculus, 730

Hsemic murmur, 460
Hsemogenesis, defect of, in chlorosis, 655
Hsemoglobinsemia, 758
HEemoglobinometer, 654
Hemoglobinuria, 758; paroxysmal, 758
Haemolysis in pernicious anremia, 658
Hsemometer of Fleischl, 654

Hsemophilia, 667
Hemoptysis in phthisis, 41 1

Haemothorax, 434
Hair, diseases of, 847
Hair- follicles, diseases of, 847
Hallucinations in delirium tremens, 763
Hands, spade-like, in myxcedema, 636
Haut mal, 290
Hay asthma, 349

fever, 349
Head, enlargement of, in rickets, 794
Head-louse, 857
Heart, aneurism of, 481 ;

cancer of, 483 ;

dilatation ot, 454 ; diseases of, 447 ;

frequent action of, 499 ; functional
disorders of, 49S ; hydatid of, 483 ;

hypertrophy of, 454 ; impulse of, 438 ;

in acute rheumatism, 774; in Bright's
disease, 6S1

;
in granular kidney, 697 ;

intermission of, 499; rupture -of, 481 ;

syphilis of, 483 ; tubercle of, 482
Heartburn, 535

Heart-lung, 456
Heart-sounds, modifications of, 439
Heat as test for albumin, 671 ;

effects of,

770 ; prickly, 844
Heat-apoplexy, 770
Heller's test for blood in urine, 677
Hemiachromatopia, 167

Hemiansesthesia, 242; hysterical, 322
Hemianopia, homonymous, 167 ; lateral, 167,

in migraine, 301 ; nasal, 167; tem-

poral, 167
Hemichorea, 311
Hemicrania, 302 ; sympathetico-paralytica,

302 ; sympathetico-spastica, 302
Hemiplegia, 151, 241, 246; choreic, 313;

infantile, 265 ; infantile spastic, 266

Hemorrhage, cerebral, 243 ; in Bright's dis-

ease, 684 ;
in phthisis, 406 ;

in enteric

fever, 50; in intussusception, 573; in

leucaemia, 660
; into pancreas, 623 ;

in purpura, 662; in scurvy, 666; in

whooping-cough, 81
; intestinal, 560;

into spinal cord, 224; into skin, 799;
meningeal spinal, 230 ; pulmonary,
457

Hemorrhagic diathesis, 667

spinal meningitis, 228

Hepatitis, acute, 592 ;
in yellow fever, 95

Hepatization of lung, 393
Herpes, 822 ; brachialis, 823 ; cervicalis, 823 ;

facialis, 824 ; frontalis, 823 ; gesta-

tionis, 825 ; iris, 802
; labialis, 824 ;

preputialis, 824; zoster, 822

Hiccough in peritonitis, 626

Hill-climbing in heart disease, 474
Hirsuties, 847

Hodgkin's disease, 647
Hooklets of hydatids, 613
Hot stage in ague, 87
Hunterian chancre, 121
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Hutchinson's teeth, 129

Hyaline fibroid vessels, 68 1

Hydatid disease, 610; hooklets, 613 ;
multi-

locular, 61 1 ; of heart, 483 ; of kidney,

72(5; of liver, 610; of lung, 424; of

spleen, 640; suppuration of, 613;
thrill, 612

Hydroa, 824

Hydrocephalus, acute, 274; chronic external,

282
;
chronic internal, 282 ;

in adults,

283; infantile, 283 ; spurious, 276
Hydrocephaloid disease, 276
Hydrochloric acid in gastric cancer, 546
Hydromyelus, 234
Hydronephrosis, 708

Hydropericardium, 494
Hydrophobia, 138

Hydrorrhachis, 234
Hydrothorax, 431, 434
Hypersemia, fluxionary, 385 ;

of skin, 799

Hyperesthesia, 152

Hyperalgesia, 152

Hyperidrosis, 843
Hyperosmia, 165

Hyperpyrexia in acute rheumatism, 775 ;
in

sunstroke, 771

Hypertrophic spinal meningitis, 228

Hypertrophies of the skin, S26

Hypertrophy of heart, 454, 484 ; of heart,

compensatory, 455 ; of spleen, 639

Hypobromite process for urea, 736
Hypochondriasis, 331

Hypoglossal nerve, lesions of, iSi

Hysteria, 325 ; major, 320
Hystero-epilepsy, 325

Hysterogenic spots, 322
zones, 325

Ice-bags in fever, 31
Ice in hyperpyrexia, 780
Ichthyosis, S27 ; hystrix, 827 ; simplex, 827
Icterus (see Jaundice) ; neonatorum, 589
Idiopathic anaemia, 656

muscular atrophy, 223
pysemia, 1 34

Immunity from contagion, 34

Impetigo, Si 3; capitis, 813; contagiosa, 813

Impulse of the heart, 437
Incision in empyema, 433
Incoordmation, 151 ; in locomotor ataxy,

205 ;
in neuritis. 164

Incubation in specific diseases, 32
Indican in urine, 742

Indigestion, acute, 534; chronic, 534
Indigo calculus, 729

Indigo-carmine as test for sugar, 747
Induced current, 156
Indurated chancre, 121

Induration of lung, brown, 456 ; red, 456
Infantile convulsions, 298

hemiplegia, 265 ; spastic, 266

paralysis, 200

Infantile paraplegia, spastic, 266

Infarcts, 450, 513 ;
in pyoemia, 135 ; of lung,

457 ; of spleen, 639
Infectious diseases, 23
Infiltration, purulent of lung, 394; croupous,

107 ; diphtheritic, loS

Inflation in intussusception, 574
Inflator, Mr. Lund's, 574
Influenza, 83

epidemic of 1889-90, S58
Inoculated smallpox, 74, 76
Inoculation for cholera (Ferran's), 1 17; for

hydrophobia, 140
Inosite in diabetes insipidus, 744
Insane, general paralysis of, 286
Insanitation as cause of dysentery, 96; in

typhoid fever, 47
Insolation, 770
Inspection in heart disease, 438; in lung

disease, 340
Intemperance, influence on mortality of

pneumonia, 397 ; of typhus, 40
Intensified method of inoculation, 140
Intermittent fever, 86

pulse, 442
Internal capsule, 242

popliteal nerve, lesions of, 186

Interrupted current, 156
Interstitial nephritis, acute, 689 ; chronic, 695

Intertrigo, 804
Intestinal obstruction, 563

worms, 575
.

Intestine, actinomycosis of, 147 ; compression
of, 565 ;

diseases of, 550; strangula-
tion of, 565; strictures of, 564; trac-

tion of, 565
Intoxications, 763

Intussusception, 571 ;
inflation in, 574; layers

of, 571 ;
tumor in, 573

Invagination of intestine, 571
Iodides, eruptions produced by, 806

Ipecacuanha in dysentery, 99

Iridoplegia, accommodative, 171 ; reflex, 171

Iris, paralysis of, 172
Iritis in syphilis, 123
Iron in anemia, 656 ;

in erysipelas, 103

Irregularity of pulse, 442
Isolation in contagion, 34
Itch, 855

Itching in jaundice, 585

Jaborandi in myxoedema, 638 ;
in nephritis,

691

Jail fever, 36
Jaundice, 584; black, 584; catarrhal, 614;

causes of, 588; febrile, 594; hemato-

genous, 587 ; hepatogenous, 587 ; in

relapsing fever, 44 ;
in yellow fever,

94 ; obstructive, 587 ; suppressive,

587; simple, 614 ;
theories of, 586;

urine in, 584

Jaw, actinomycosis of, 146; spasm of, 188
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Kathodal currents, 157
Keratosis pilaris, 827
Kerion, 851

Kidney, abscess of, 703 ; amyloid, 71 1
;
arte-

rio-sclerotic, 696; carcinoma of, 716;
cirrhosis of, 695 ; conglomerate trans-

formation of, 714; contracted, 695;'

cysts in, 714 ;
diseases of, 670 ;

effects

of heart disease upon, 457 ; floating,

726 ; granular, pale, 693 ; granular,

red, 695 ; gouty, 695 ; hydatid of, 720 ;

in lead-poisoning, 769; lardaceous dis-

ease of, 711 ; large white, 693 ; mova-

ble, 726; new growths in, 715; para-
sites in, 720; sarcoma of, 715; stran-

gulation, 727 ; tubercle of, primary,

71S; tubercle of, secondary, 720
Kneading the abdomen for obstruction, 571
Knee jerk, 154

Lactic acid as cause of rheumatism, 778
Landry's paralysis, 199

Laparotomy in intestinal obstruction, 571 ;

in intussusception, 574
Lardaceous disease, 606; of kidney, 711 ; of

liver, 606 ; of pancreas, 623 ; of

spleen, 639
Large intestine, catarrh of, 552; intussuscep-

tion of, 572
Laryngeal muscles, paralysis of. 362
Laryngismus stridulus, 299, 366 ;

in rickets,

795

Laryngitis, 350 ; acute catarrhal, 352 ;
chro-

nic catarrhal, 354; chronic subglottic,

355 ; diphtheritic, 105 ; glandular,

355; oedematous, 353 ; syphilitic, 358;
stridulosa, 352; tubercular, 356

Larynx, anaesthesia of, 368 ; benign tumors

of, 359; cancer of, 360 ; diseases of,

350; foreign bodies in, 361 ; papil-

loma, 359 ; in bulbar paralysis, 236 ;

paralysis of, in diphtheria, 107 ; paral-

ysis of, in neuritis, 163; syphilis of,

358; tubercle of, 356; ulceration of,

m enteric fever, 54
Lateral sclerosis, amyotrophic, 219; primary,

211; secondar}', 191
Lateral sinus, thrombosis of. 513
Lead-colic, 767
Lead-line on gums, 768
Lead-paralysis, 767

Lead-poisoning, 767
Left ventricle, hypertrophy of, 486
Lentigo, 833
Leontiasis, 838
Lepothrix, 847

Lepra, 838 ; anaesthetica, 838 ; maculosa,

838; mutilans, 839; tuberculosa, 838
Leprosy, 838
Leptomeningitis, acute, 226

; chronic, 227
Lesions, elementary, of skin, 799

Lethargy, 326
Leucaemia, 658; lymphatica, 659; myelo-

, genica, 659 ; splenica, 659
Leucin in acute yellow atrophy, 598
Leucocytosis, 658
Leucocythremia, 658
Leucodermia, 834 ; in Graves' disease, 502
Leucomaines in chlorosis, 655
Lichen, S13; acuminatus, 814; agrius, 816;

circinatus, 815 ; circumscriptus, 815 ;

pilaris, 816; planus, 814; ruber, 814;
scrofulosus, 813 ; simplex, 816; spinu-
losus, 816; tropicus, 844; urticatus,
816

Lienteria, 536; in gastro-colic fistula, 545
Lightning pains, 205
Linere albicantes, 832 ; gravidarum, 832
Linked beats, 442

Lipaemia in diabetes, 752
Lithaemia, 592
Liver, abscess of, 592 ; active congestion of,

591 ; acute yellow atrophy of, 597;
amyloid, 606; anaemia of, 591 ; atro-

ph}-, various forms of, 604 ; carcino-

ma of, 609 ; cirrhosis of, 599 ; diseases

of, 583 ; effects of heart disease upon,
456 ;

examination of, 583 ; fatty de-

generation of. 605 ; fatty infiltration

of, 605; functional diseases of, 592;

gumma of, 607; hydatid of, 610; lar-

daceous disease of, 606 ; new growths
of, 608; passive congestion of, 591;
pulsation of, 468 ; pyremic abscess of,

593 ;
red atrophy of, 604 ; simple atro-

phy of, 604 ; syphilitic disease of,

607 ; tubercle of, 608 ; tropical abscess

of, 594 ; waxy, 606
Local treatment in diphtheria, no
Localization in nervous diseases, 150

Lockjaw. 315
Locomotion, diseases of organs of, 772
Locomotor ataxy, 204
Lordosis in pseudo-hypertrophic paralysis,22 1

Lumbago, 795
Lumbar pain in renal calculus, 730

Lung, actinomycosis of, 147 ; atelectasis of,

390; cirrhosis of, 398 ; collapse of,

390 ; diseases of, 386 ; effects of heart

disease upon, 456; gangrene of, 402;

gumma of, 425 ; hydatid of, 424 ;

oedema of, 391 ; syphilis of, 425 ;

tubercle of, 404 ;
tumors of, 422

Lupus, 835 ; erythematosus, 837 ; exedens,

836; non-exedens, 836; vulgaris, 835

Lymphatic system, diseases of, 644

Lymph-glands in leucaemia, 660

Lymphadenoma, 647

Lymphangeioma, 841

Lymphoma, multiple malignant, 647

Lymph-scrotum, 725

Lymph-vessels, filarise in, 724

Lysis, 27
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Macula on the skin, 800

Main en griffe, 185, 217
Malaria, 87
Malarial fevers, 86
Male fern for tapeworm, 577
Malformations of heart, 474
Malignant pustule, 143

Malingering, diagnosis from epilepsy, 295
Mania, epileptic, 293
Marsh fevers, 86
Masked intermittent fevers, 89

Massage, 330
Measles, 65 ; German, 69 ;

varieties of, 67
Meckel's diverticulum, 565
Median nerve, lesions of, 185
Mediastinum, new growths in, 516
Medicinal substances in urine, 742
Medulla oblongata, acute inflammation of,

238 ; compression of, 240 ; disease of,

236; embolism of, 238 ; hemorrhage
into, 238 ;

tumors of, 240

Megalocytes, 653
Melffina in cirrhosis, 601 ;

in gastric ulcer, 540
Melanin, in urine, 742
Melasma suprarenale, 640
Membranous conjunctivitis in diphtheria, 106

laryngitis, 106

Meningitis, cerebral, 274 ; epidemic cerebro-

spinal, 84; simple, 277 ; spinal, acute,

225 ; spinal, chronic, 227 ; tubercular,

273

Meningo-ependymitis, 285

Menorrhagia in lead-poisoning, 769
Mensuration, 342
Mercuric potassio-iodide as test for albumin,

673
Mercury in syphilis, 126

Mesenteric glands, tuberculosis of, 645

Metallo-therapeutics, 329
Miasmatic-contagious diseases, 104

Microcytes, 653
Microorganisms as causes of contagion, 32 ;

in acute rheumatism, 778; in acute

yellow atrophy, 599; in ague, 91 ;
m

anthrax, 143 ;
in cerebro-spinal men-

ingitis, 84; in diphtheria, loS; in dys-

entery, 96 ;
in enteric fever, 53 ;

in

erysipelas, 103; in glanders, 142; in

hepatic abscess, 593; in leprosy, 838 ;

in malignant endocarditis, 450; in

pernicious anremia, 658 ;
in phthisis,

411 ;
in pneumonia, 397 ;

in pyaemia,

135; in suppurative nephritis, 700 ;

in tetanus, 317 ;
in tubercle, 130 ;

in

whooping-cough, 82

Microsporon furfur, 854
Migraine, 300
Miliaria, 844; papulosa, 844
Miliary tuberculosis, 131

Milium, 847
Milk as carrier of diphtheria, 31 ;

as carrier

of enteric fever, 47

Mitral constriction, 464; disease, 463; mur-

murs, 461 ; regurgitation, 463
Modified variola, 74

Mogigraphia, 337
Mollities ossium, 797
Molluscum contagiosum, 797 ; corpuscles,

840
Monilethrix, 847

Monoplegia, 151, 242

Monospasm, in disease of the brain, 260
Moore's test for sugar, 747
Morbilli, 65
Morbus creruleus, 476
Morphia in diabetes, 757

Morphoea, 829
Mosquito, association with chyluria, 724
Motor centres, 240
Motor symptoms in nervous diseases, 150
Mouth, diseases of, 519
Movable kidney, 726
Mucous stools in dysentery, 96
Mulberry calculus, 728

rash of typhus, 37
Multilocular hydatid, 61 1

Multiple fibromata, 841

Mumps, 79
Murexide test for uric acid, 740
Murmurs, aneurismal, 508 ; cardiac, 440,

457 ;
cardiac in chorea, 312 ; cardio-

pulmonary, 469; diastolic, 441 ;
exo-

cardial, 469; in anaemia, 652 ;
musi-

cal, 441 ; presystolic, 441 ; systolic,

441 ; to-andfro, 467; vesicular, 344
Muscles, trichina spiralis in, 581
Muscular rheumatism, 783
Musculo-spiral nerve, lesions of, 184

Myalgia, 783

Mycoderma vini, 520
Myelitis, acute, 193; chronic, 198; cornual,

200; diffuse, 194; focal, 194; local-

ized, 194; peripheral, 198

Myocarditis, 477
Myoma, 841

Myositis, rheumatic, 783

Myotatic irritability, 155

Myotonia, congenital, 333
Myxoedema, 635 ; operative, 636

Nasal passages, diseases of, 348
voice, 347

Nausea (see Vomiting), 535
Nematodea, 575

Nephritis, acute, 686; acute interstitial, 689 ;

acute tubal, 6.89 ; acute, urine in,

687 ; cardio-vascular, changes in, 681 ;

classification of, 671 ; chronic hemor-

rhagic, 693 ;
chronic interstitial, 695 ;

chronic tubal, 691 ; consecutive, 699 ;

glomerular, 689 ; indurative, 695 ;

scarlatinal, 62
; suppurative, 700, 702

Nephrolithiasis, 728
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Nephrorrhaphy, for movable kidney, 728
Nervous system, diseases of, 149 ;

functional

diseases of, 289 ;
in diabetes, 753

Neuralgia, '^^3 > after zona, 823 ; malarial,

89
'

Neurasthenia, 329
Neuritis, 159 ; alcoholic, 162

; gouty, 798;
in diphtheria, loS ; multiple, 162;

peripheral, 162

optic, 1 58, 166; axial, 166

Nevu-oma, 165, 841
New growths of kidney, 715 ; of liver, 608;

of skin, 835 ; mediastinal, 516
Night sweating in phthisis, 421
Ninth nerve, lesions of, 1 81

Nitrite of amyl in angina pectoris, 498
Nitroglycerin in angina pectoris, 498
Nits, 857
Nodose rheumatism, 780
Nodules in skin disease, 800

; subcutaneous,
in acute rheumatism, 775

Notched teeth of congenital syphilis, 129
Nutrition, changes of in nervous diseases,

'55

Nystagmus, 188 ;
in multiple sclerosis, 270

Obstruction, murmurs of, 449 ; of the intes-

tine, 563 ; of intestine, acute, 567 ;

of intestine, chronic, 567 ; tricuspid,

468
Obstructive suppression of urine, 731

Occipital convolutions, 242
Ocular muscles, spasms of, 188

CEdema of larynx, 353 ;
of lungs, 391 ; ma-

lignant anthrax, 144; sub-glottic, 354
Oertel's treatment of heart disease, 473
CEsophagitis, 526
CEsophagus, auscultation of, 527 ;

cancer of,

526; cicatricial stricture of, 527 ; di-

latation of, 528 ; diseases of, 526 ; di-

verticula of, 528 ; epithelioma of, 526;
obstruction of, 526; spasmodic stric-

ture of, 528
Oidium albicans, 520
Olfactory nerve, lesions of, 165

Omalgia, 783
Onychomycosis, 854
Ophthalmoplegia, 172

Opisthotonos, cervical, 279
Opium in diabetes, 757 ;

in peritonitis, 628

Optic atrophy, 166

chiasma, lesions of, 166

nerve, lesions of, 166

neuritis in enteric fever, 54
in malignant endocarditis, 45 1

in tumor of brain, 259
thalamus, 242
tract, lesions of, 167

Orchitis in mumps, 79
Osteo-arthritis, 780
Osteomalacia, 797

Otitis, in cerebral abscess, 267 ;
in measles,

67 ; after scarlatina, 62

Oxyuris vermicularis, 579

Pachymeningitis, cerebral, 280; external,

229 ; internal, 228

Palate, paralysis of, 237 ; paralysis of, in

diphtheria, 107

Palpation in diseases of chest, 341 ; in heart

disease, 438
Palpitation, 500
Paludal fevers, 86

Pancreas, diseases of, 622
Pancreatic concretions, 623
Pancreatitis, 622

Papillitis, 158
Papilloma of larynx, 359
Papules, 799
Paracentesis in pleuritic effusion, 431 ; peri-

cardii, 495 ,

Paradoxical contraction, 155

Paralysis, 150; acute ascending, 199; acute

spinal, 200; after zona, 823 ; agitans,

308; atrophic spinal, acute, 200
;
atro-

phic spinal, chronic, 204 ; atrophic

spinal, subacute, 204 ; bulbar acute,

238; bulbar progressive, 236 ; of dia-

phragm, 163, 183; diphtheritic, 107;
from lead, 767 ; general of the insane,

286; hysterical, 322; infantile, 200;

labio-glosso-laryngeal, 236 ; Landry's,

199; laryngeal, 362 ;
ocular external,

168; ocular internal, 172; partial,

151 ; progressive bulbar, 218; pseudo-

hypertrophic muscular, 220; reflex,

162

Paraplegia, 151 ; alcoholic, 162; ataxic, 213;
in myelitis, 194; infantile spastic,

266; spastic primary, 211

Parasites in urinary organs, 720 ;
of skin,

animal, 855 ;
of skin, vegetable, 850

Paresthesia, 152
Parasitic sycosis, 853
Paresis, 151
Parkinson's disease, 308
Parotitis in dysentery, 98; secondary, 521 ;

specific, 79

Paroxysmal albuminuria, 761

hemoglobinuria, 75 8

Pasteur's preventive treatment of hydropho-
bia, 140

Patellar reflex, 154
Pathognomonic symptoms, 21

Pathology, 20

Pavy's test for sugar, 747

Pectoriloquy, 347
Pectoris, angina, 496
Pediculi in impetigo, 813
Pediculosis, 857
Pediculus capitis, 857; corporis, 857; pubis,

858; vestimentorum, 857
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Peliosis rheumatica, 775, 802

Pellagra, 805
Pelvic veins, thrombosis of, 513

Pemphigus, 820; foliaceus, S21
; gestationis,

825; neonatorum, 128, 821
; prurigi-

nosiis, 821; vegetans, 822
Pentastomadenticulatumin urinary organs,720

Peptones, tests for, 762

Peptonuria, 762
Percussion, auscultatory, 348 ; immediate,

342; in ascites, 589 ;
in heart disease,

439 ;
in diseases of chest, 342 ; medi-

ate, 342
Perforating ulcer of foot, 207
Perforation of gastric ulcer, 537
Pericardial effusion, 490, 494
Pericarditis, 490; hemorrhagic, 491 ; in acute

rheumatism, 774 ; purulent, 490 ;
tu-

bercular, 491
Pericardium, adherent, 493 ;

effusion of blood

into, 496
Perichrondriiis, laryngeal, 355
Perihepatitis, 620; atrophy of liver from, 605
Perimeter, 158

Perinephric abscess, 703

Perinephritis, 703
Perineuritis, 159
Period of danger in contagion, 34
Periostitis in syphilis, 123

Peripheral neuritis, 162

Periphlebitis, 571

Perisplenitis, 638
Peristalsis, visible, in dilated stomach, 549 :

in intestinal obstruction, 568
Peritoneum, diseases of, 624
Peritonitis, acute, 624 ;

acute circumscribed,

626; acute general, 624; cancerous,

631 ; chronic, 628
;

in enteric fever,

53; in typhlitis, 557; suppurative,

625 ; tubercular, 630
Perityphlitis, 556
Pernicious anemia, 656

forms of ague, 89
Pernio, 803
Pertussis, 80

Petechias, 799
Petit mal, 290
Petrissage, 330
Pharyngitis, chronic, 524; granular, 525
Pharynx, diseases of, 519
Phlebitis, 511 ; gouty, 787
Phlegmasia alba dolens, 513
Phosphates, mixed calculus, 729 ;

in urine,

738; stellar, 738; triple, 739
Phrenic nerve, lesions of, 183
Phtheiriasis, 857
Phthisis, 404 ; bronchial, 644 ; complications

of, 415; diagnosis of, 418; fibroid,

417; laryngeal, 357; physical signs

of, 412; pneumonic, 417 ; prognosis
of, 419; prophylaxis of, 421 ; treat-

ment of, 419; varieties of, 417

Physical examination of the chest, 340
signs, meaning of, 18

Pigment, alterations of, in skin, 833
Pigments in the urine, 741

Pigmentarj' degeneration of the heart, 478
Pigmentation of skin in Addison's disease,

641

Pimples, 799
Pitting in anasarca, 680; in smallpox, 72, 75

Pityriasis capitis, 818, 844; rubra, 817; ver-

sicolor, 818

Plague, 118

Plantar reflex, 153

Plaques muqueuses, 122

Pleura, diseases of, 425 ; thickened, 429
Pleural adhesions, 427
Pleurisy, 425 ;

in acute rheumatism, 775 ;
in

phthisis, 415
Pleurodynia, 783
Pleuropneumonia, 394
Plexiform neuroma, 165
Pleximeter, 342
Plumbism, 767
Pneumatometer, 342
Pneumonia, catarrhal, 399 ; chronic, 401 ;

chronic following bronchitis, 374 ;

croupous, 392 ; in measles, 67 ; in

whooping-cough, 81
; lobar, 392 ; lo-

bular, 399 ; scrofulous, 417 ; white, in

syphilis, 425
Pneumogastric nerve, lesions of, 180

Pneumohydropericardium, 495
Pneumo-pericardium, 495
Pneumothorax, 434; closed, 435 ; in phthisis,

406, 415 ; open, 435 ; valvular, 435
Podagra, 784
Poikilocytes, 653
Points apophysial, 334
Points douloureux, 334
Points, tender, 333
Polar reactions, 156, l6l

Polariscope, as test for sugar, 748
Polio-encephalitis, 265

Poliomyelitis, acute anterior, 200 ; chronic

anterior, 216

Polyresthesia, 152

Polyneuritis, 162

Polyuria, 734; in lardaceous disease, 713

Pomphi, 800
Pons varolii, 243 ; hemorrhage into, 252
Porcupine skin, 827

Porencephalus, 265
Pork, measly, 576
Portal pycemia, 135
Posterior thoracic nerve, lesions of, 183
Potassio-iodide of mercury, as test for albu-

min, 673
Potassium ferrocyanide, as test for albumin.

Potassium iodide, in aneurism, 51 1
;

in sy-

philis, 126

Praecordial dullness, 439
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" Precautions against cholera," Buchanan's,
116

Predicrotic wave, 445
Pregnancy inheritance, 127
Prevention of contagion, 33
Proglottis of tapeworm, 575
Prognosis, 21

Progressive muscular atrophy,

Projection, erroneous, 169
Prophylaxis, 22

Proptosis in Graves' disease, 501
Propulsion, 309
Proscolex, 576
Prosopalgia, 334
Prostate, tubercle of, 718
Prurigo, ferox, 817; hyemalis, 817; mitis,

817; pedicularis, 816; senilis, 816,

857
Pruritus, 816

Psammoma, 25S
Pseudo-hypertrophic muscular paralysis, 220

Pseudo-leucpsmia, 647
Psoriasis, 818; rupioides, 819 ;

varieties of,

819
Ptomaines, 553; in chlorosis, 655
Ptosis, 171, 173

Pulmonary murmurs, 46 1

valves, diseases of, 468
Pulsating liver, 468
Pulsation, capillary, 466 ;

of aneurism, 508
Pulse, 441 ; collapsing, 466 ; dicrotic, 443 ;

hyperdicrotic, 445 ;
in jaundice, 585 ;

inequality of, 509 ; refluent, 466 ;

splashing, 465 ; water-hammer, 465 ;

rate, 442
Pulsus alternans, 442 ; trigeminus, 442
Pupils, unequal, 509; Arg}'ll-Robertson, 172,

205

Purpura, 662; hemorrhagica, 663 ;
rheuma-

tica, 662 ; simplex, 663 ; urticans,
662

; variolosa, 7 1

Pus in urine, test for, 706
Pustules, 800
Putrid fever, 36
Pysemia, 134; chronic, 136; portal, 135;

varieties of, 135
Pyelitis, 705

Pyelonephritis, 700
Pylephlebitis, adhesive, 621 ; suppurative,

593, 621

Pyonephrosis, 705

Pyopneumothorax, 427, 435
Pyrexia, 23 ; associated conditions, 25 ; causes

of, 28 ; course of, 27 ; in acute rheu-

matism, 773; indefinite forms of, 58;
varieties of, 26

Pyrosis, 535
Pyuria, 706

Qualitative changes in electricity, 157, 160

Quantitative changes in electricity, 157

Quantitative tests for albumin, 674 ; for sugar,

748; for urea, 736; for uric acid,

740
Quartan ague, 88

Quinine, eruptions produced by, 807 ;
in

ague, 91

Quinsy, 522
Quotidian ague, 88

Rabies in dogs, 138
Rales, 345
Rash (see Eruption)
Rate of pulse, 442
Raws, 800

Ray fungus, 146

Raynaud's disease, 515
Reaction after cholera, 1 14

of degeneration, 161

ferric chloride in urine, 746; amphoge-
nous of urine, 742 ; amphoteric of

urine, 742
Red gum, 844

Reduplication of heart sounds, 440
Reflexes, deep, 153; superficial, 153
Reflex paralysis, 162

Refrigerants, 30
Regurgitation, aortic, 465 ; mitral, 463 ;

mur-
murs of, 440 ; tricuspid, 467

Relapses in enteric fever, 51

Relapsing fever, 41

paralysis of eyes, 172
Remittent albuminuria, 761

malarial fevers, 90
Renal colic, 731
Resection of ribs in empyema, 433
Resonance, pulmonary, 342 ; skodaic, 428
Respiration, diseases of organs of, 340
Respirator, Coghill's, 421
Respiratory wave, 447
Rest in heart disease, 471
Retinitis, albuminuric, 683
Retrogression, 309
Retropulsion, 309
Revaccination, 78
Rhachitis, 792
Rhagades, 800
Rheumatic arthritis, 780
Rheumatism, acute, 772; gonorrhceal, 791 ;

muscular, 783 ; nodose, 780; scarla-

tinal, 63

Rhinophyma, 846
Rhinoscleroma, 842
Rhonchi, 345
Ribs, beading of in rickets, 793 ; resection

of in empyema, 433
Rice-water stools in cholera, 1 13

Rickets, 804 ;
as cause of laryngismus, 366 ;

congenital, 792; foetal, 797; late,

797

Rickety rosary, 793
Right ventricle, hypertrophy, of, 486
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Rigidity in amyotrophic lateral sclerosis, 220;
in compression of spinal cord, 233 ; in

chronic myelitis, 198; in paralysis

agitans, 308; in spastic paraplegia,
212

;
in spinal diseases, 192 ; late, 248

Rima, Soo

Ringwotra, Burmese, 852 ; of beard, 853 ;
of

body, 852 ;
of head, 850

Risus sardonicus, 315
Roberts', Sir W., test for albumin, 672, 674

Rosary, rickety, 793
Rose, the, loo

Rose spots in enteric fever, 49
Roseola cholerica, 114; oftjphus, 37

Rotheln,69
Round worms, 575
Rub, friction, 347; pericardial, 491 ; pleuritic,

428
Rubeola, 69

Rupture of heart, 481

Rusty sputum in pneumonia, 395

Saccharomyces albicans, 520
St. Anthony's fire, loo

Salicin in acute rheumatism, 779

Salicylates in acute rheumatism, 779
Saline injections in cholera, 118; in diabetes,

757
Santonin, for round worm, 579
Sarcoma (see New Growths)
Sarcoptes hominis, 855
Saturnine encephalopathy, 768
Scabies, 855
Scabs, 800

Scales, 800

Scapular reflex, 153
Scarification in lupus, 836
Scarlatina, 59 ; rheumatica, 63 ; varieties, 63
Scarlet fever, 59
Sciatica, 186

Sciatic nerve, lesions of, 1S6

Sclerema neonatorum, 830
Scleroderma, S28 ; circumscribed, 829 ; dif-

fused, 828
Sclerose en plaques, 270
Sclerosis, amyotrophic lateral, 219; dissemi-

nated, 270; lateral primary, 211;
lateral secondary, 190, 191 ; multiple,

270; of brain, diffuse, 264; of brain,

disseminated, 264 ;
of spinal cord,

191 ; renal, 695
Sclerostomum duodenale, 580
Scolices of hydatids, 611

Scorbutus, 664

Scraping in lupus, 836
Scratch marks, 800
Scrivener's palsy, 337
Scurvy, 664
Scybala in constipation, 561

Sea-scurvy, 664
Sebaceous glands, diseases of, 844 ; tumors,

839

Seborrhoea, 844; corporis, 815 ; oleosa, 844;
sicca, 844

Secondary overaction, 178

degeneration in nerves, 159; in spinal

cord, 191

Senses, special, in nervous diseases, 157

Sensibihty, muscular, 153 ;
to pressure, 152 ;

to temperature, 152

Sensory symptoms in nervoHS diseases, 152

Septicsemia, 137

Septum ventriculorum, deficient, 475

Sewage defects in typhoid fever, 47

Shaking palsy, 308
Shingles, 822

Simple cysts in kidney, 715
Sinus, lateral, thrombosis of, 513
Sixth nen'e, lesions of, 168, 171

Skin, diseases of, 799 ; classification of, 801 ;

in Bright's disease, 684; pigmentation
of, in Addison's disease, 641

Skodaic resonance, 428

Smallpox, 70 ;
varieties of, 73

Small intestine, catarrh of, 552 ; intussuscep-
tion of, 572

Sodic urate calculus, 728 ;
in gout, 786

Softening, cerebral, 253 ; yellow, 253 ; red,

253. 263
Solvent treatment of renal calculi, 733
Sordes, 38
Sore throat, catarrhal, 522 ; clergyman's, 525 ;

in syphilis, 122; ulcerated, 522

Spansemia, 650
Spasm, 151 ; of muscles, supplied by cranial

nerves, 188

Specific infectious diseases, 23

Spectroscope, in Addison's disease, 643 ;

test for blood in the lu-ine, 677

Speech, scanning, 270; syllabic, 270

Sperm-inheritance, 127

Sphygmograph, 444
Spinal accessory nerve, lesions of, 181

Spinal cord, anatomy of, 189; bilateral

lesions, effects of, 192; cavities in,

234 ; compression of, 233 ;
diseases

of, 189 ; hemorrhage into, 224 ;
trans-

verse lesions, effects of, 192; tumors

of. 230 ; unilateral lesions, effects of,

192
irritation, 329
nerves, lesions of, 182

meningitis, acute, 226

Spirillum fever, 45

Spirochiete in relapsing fever, 45

Spirometer, 342
Splash-sounds, 348, 436
Spleen, congestion of, 638 ; diseases of, 638 ;

examination of, 640; hydatid of, 639 ;

hypertrophy of, 639 ;
infarcts of, 639 ;

in ague, 90 ;
in leucaemia, 660; hard-

bake in lymphadenoma, 649 ;
larda-

ceous disease of, 639 ;
tumor of, 639

Splenic fever, 143
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Splenitis, 638
Splenization of lung, 456
Sponging in fever, 31

Spotted fever, 36

Sputum, fcetid, 382, 403; nummular, 410 ;

rusty, 395

Squamae, 800

Squibb's process for urea, 737
Stain of the skin, 800
Status epilepticus, 293
Stenosis, aortic, 466 ;

of pylorus from cancer,

543 ; mitral, 464 ; pulmonary, 468 ;

tricuspid, 468
Stertor, 245

Stethograph, 342
Stethoscopes, 344
Stimulants in fever, 31

Stomach, acute dilatation, 548 ; acute para-

lytic distention, 548 ;
cancer of, 542 ;

chronic dilatation of, 548 ; dilatation

of, from cancer, 546 ;
dilatation of,

from ulcer, 539 ; diseases of, 529 ;

hour glass contraction of, 539; inflam-

mation of, 529 ; mammillated, 532 ;

stenosis from ulcer, 539 >
ulcer of,

537 ; washing out, 549
Stomatitis, aphthous, 519; parasitic, 520;

ulcerative, 520
Strabismus, convergent, 168; divergent, 168

Strangulation of intestine, 565 ;
of movable

kidney, 727
Strawberry tongue in scarlatina, 6i

Striae atrophicse, 832
Strictures of the intestine, 564
Stridor, 346; chronic infantile, 368

Strongylus duodenalis, 5S0
gigas in the urinary organs, 720

Strophulus, 844 ; albidus, 847
Subcutaneous nodules in acute rheumatism,

775

Submorphous matter of calculi, 730
Subsultus tendinum, 37
Succussion, 348, 436 •

Suction lines in peritonitis, 625
Sudamina, 843
Sugar, in the urine, 746 ; qualitative tests

for, 746 ; quantitative tests for, 748

Sulphates in urine, 739
Sulphur in whooping-cough, 82
Summer catarrh, 349
Sunstroke, 770

Superficial reflex, 153

Suppression of urine, obstructive, 731

Suppuration of hydatids, 613
Suppurative nephritis, consecutive, 700; me-

tastatic, 702 ; traumatic, 702

Supra-renal capsules, diseases of, 640
Suspension in locomotor ataxy, 210
Sweat glands, diseases of, 843
Sweating in acute rheumatism, 773 ;

in

rickets, 793 ; in ague, 88

Sycosis, 849 ; parasitic, 853

Symmetrical gangrene, 515
Symptomatology, 20

Symptoms, meaning of, 18

Syncope, in sunstroke, 770; local, 515
Synovitis, gonorrhoeal, 791

Syphilides, 121

Syphilis, 120; congenital, 127; of brain,

258 ; of heart, 483 ; of liver, 607 ;

of lungs, 425 ;
in paralytic dementia,

286

Syphilodermata, 121, 124

Syringomyelus, 234

Tabes dorsalis, 204; mesenterica, 554, 645
Tache cerebrale, 274; meningitique, 226, 274
Taste, loss of, in fifth nerve paralysis, 175
Taenia echinococcus, 610 ; medio-canellata,

577 ; solium, 575
Tapeworms, 575

Tapotement, 330 1

Taxis, abdominal, 571

Teichopsia, 301

Temperature, in cirrhosis, 602 ; in leucaemia,

660; normal, 23; range in health, 24;

registration of, 23 ; sensibility to, 152;
variations in disease, 26

Temporo-sphenoidal convolutions, 242
Tendon-reflex, 153
Tenesmus in dysentery, 96
Tension, arterial, in Bright's disease, 681

Tertian ague, 88

Testis, tubercle of, 718
Tests for bile-acids, 585 ; for bile pigment,

586 ;
for pus in urine, 706; for sugar,

Bottcher's, 747 ;
for sugar, fermenta-

tion,*748, 749; for sugar, indigo-car-

mine, 747 ;
for sugar, Moore's, 747 ;

for sugar, picric acid, 747, 749
Tetanus, 315; hydrophobic, 316; idiopathic,

315; neonatorum, 315; traumatic,

315; rheumatic, 315
Tetany, 318
Thalamus opticus, 242
Thermogenesis, 28

Thermolysis, 28

Thermotaxis, 28

Third nerve, lesions of, 168, 171
Thomsen's disease, 332
Thoracometer, 342
Thread-worms, 579
Thrills, 462 ; hydatid, 612

;
in heart disease,

439
Thrombosis, 512; of cerebral vessels, 253
Thrombus, 512
Thrush, 520
Thyroid body, in myxcedema, 637 ;

diseases

of, 634; in Graves' disease, 501
Tic douloureux, 334
Tidal wave, 445
Tinea circinata, 852; marginata, 852; sycosis,

853; tonsurans, 850; versicolor, 854
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Tinkling, 347
Tinnitus aurium, 179

Toluylendiamine, 587, 588

Tongue, paralysis of, 182

Tonic spasms, 151

Tonics, cardiac, 472 ; in constipation, 563

TonsilSy chronic enlargement of, 524; dis-

eases of, 519
Tonsillitis, follicular, 523; suppurative,

522

Tophi in gout, 786
Tormina in dysentery, 96
Torticollis, fixed, 307 ; rheumatic, 783 ; spas-

modic, 307
Trachea, compression of, 370; diseases of,

369; new growths in, 370 ;
obstruc-

tion of, 370; tubercle of, 369
Tracheitis, 369
Tracheotomy in diphtheria, III

Tract, sensory, 242
Tract- diseases, 204
Trance, 326
Transfer, 329
Treatment, 22

; preventive, 22 ; prophylac-

tic, 22

Tremor senilis, 310
Trichina spiralis, 581
Trichinosis, 581

Trichocephalus dispar, 580
Trichophyton tonsurans, 850
Trichorrhexis nodosa, 847

Tricuspid obstruction, 468
obstructive murmur, 461

regurgitation, 467
regurgitant murmur, 462

Trismus, 315
Trommer's test for sugar, 746
Tubal nephritis, acute, 689 ; chronic,

691
Tubercle, anatomy of, 130; bacilli, 130,411;

of bronchial glands, 644; of heart,

482; of kidney, 717; of liver, 608;
of lung, 404; of meninges, 273; of

mesenteric glands, 645 ;
of pericardi-

um, 491 ;
of peritoneum, 630; in

Addison's disease, 642
Tubercular laryngitis, 356
Tuberculosis, 129; miliary, 131 ; pulmo-

nary, 404
Tuffnell's treatment of aneurism, 51 1

Tumors, abdominal, 631 ; cerebral, 230;
extradural of spinal cord, 230; of

lung, 422 ; of pancreas, 623 ;
in gas-

tric cancer, 544; of spleen, 639; in-

tradural of spinal cord, 230
Tylosis palm?e manus, 826

Typhlitis, 556
Typhoid fever, 46
Typhus fever, 36
Typus inversus in tuberculosis, 133
Tyrosin in acute yellow atrophy of liver,

598

Ulcers, distention, 556; gastric, 537 ; of skin,

800; perforating, of duodenum, 556;
perforating, of foot, 207 ; perforating,
of stomach, 537 ; perforating, in lo-

comotor ataxy, 207 ; stercoral, 566
Ulnar nerve, lesions of, 185
Umbilication in smallpox, 72
Umbilicus in tubercular peritonitis, 630
Undefended space, 475
Uraemia, 684 ; chronic, 685
Urate deposits in gout, 786
Urates in urine, 740
Urea, tests for, 736
Urethra, tubercle of, 718
Uric acid calculus, 728; in urine, 739; tests

for, 740
Uridrosis, 843
Urinary organs, diseases of, 670; parasites

in, 720

pigments, 741
Urine, albumin in, 672 ;

altered conditions

of, 734; calcic oxalate in, 739; chlo-

rides in, 738; chylous, 724; chromo-

gens of, 741 ;
in chronic interstitial

nephritis, 697 ;
in chronic tubal ne-

phritis, 692; in jaundice, 584; ob-

structive suppression of, 731 ; phos-

phates in, 738; quantity of, 734; re-

action of, 742; solids of, 735; specific

gravity of, 735; sugar in, 746; sul-

phates in, 739; urates in, 739; urea

in, 736 ;
uric acid in, 739

Urinometer, 735
Urobilin, 741 ; pathological, 741

Uroerythrin, 741

Uroha^matoporphyrin, 741
Urostealith calculus, 729
Urticaria, 805 ; bullosa, 805 ; factitious, S05 ;

papulata, 805 ; pigmentosa, 806

Vaccination, 76
Vaccinia, 76
Vaccino- syphilis, 77

Vagabonds' disease, 858
Vagus nerve, lesions of, 180

Valerian in diabetes insipidus, 745
Valves, diseases of, 453

Vapor bath, calomel, in syphilis, 126; in ne-

phritis, 690
Varicella, 78
Variola, 70
Varioloid, 74
Vascular system, functional disorders of, 514
Veine fluide, 440
Venous hum, 652

pulsation, 447
Ventriculi, sarcina, 549
Vermiform appendix, inflammation of, 557

Verruca, 828
; acuminata, 828

Vertigo, 304 ; aural, 305 ; gastric, 306
Vesicles, 800
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Vesiculce seminales, tubercle of, 718
Vesicular murmur, 344
Vessels, changes of, in Bright's disease, 681

Vibices, 799
Vibration, tactile, 341
Visceral syphilis, 124

Vision, double, 170
Vital capacity, 342

Vitiligoidea, 842
Vocal cords, cadaveric position of, 362 ; pa-

ralysis of, 362
resonance, 347

Voice, auscultation of, 347
Voltaic current, 156
Volume of pulse, 442
Volvulus, 563 •

Vomicae, in phthisis, 404
Vomiting, coffee- ground, 539; ffecal, 567;

fsecal, in gastrocolic fistula, 545 ;
in

acute dyspepsia, 534; in acute gas-

tritis, 529; in Addison's disease, 641 ;

in chronic dyspepsia, 535 ;
in chronic

gastritis, 532 ;
in dilated stomach,

549 ;
in gastric cancer, 543 ;

in intes-

tinal obstruction, 566; of blood, in

cirrhosis, 601
; stercoraceous, 566 ;

uremic, 685
Vox cholerica, 114

Wallerian degeneration, 160

Wart, 828

Wasting palsy, 215

Water supply as means of spread of cholera,

112; of enteric fever, 47

.Waxy liver, 606
Weil's disease, 59
Wens, 839
Wet pack in fever, 3 1

Wheals, 800

Whispering echo, 413
White columns of cord, lesions of, 190

Whooping-cough, 80
Winter cough, 377
Wool sorters' disease, 143
Word blindness, ?5i
Word deafness, 251
Worms, intestinal, 575
Writers' cramp, 337

Wry neck, fixed, 307 ; spasmodic, 307

Xanthelasma, 585, 842
Xanthine calculus, 729
Xanthoma, 585, 842 ; diabeticorum, 842 ;

planum, 842 ; tuberosum, 842
Xeroderma, 827 ;

of Kaposi, 832

Yeast plant in dilated stomach, 549
Yellow acute atrophy of liver, 597
Yellow fever, 93

Zenker's change in muscle in enteric fever,

53; in typhus, 39
Zona, 822

Zones, hysterogenic, 325
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Savage. Pelvic Organs. 12.00

BRAIN AND INSANITY.
Bucknill and Tuke. Psycho-

logical Medicine. - - 8.00

Gowers. Diagnosis of Dis-

eases of the Brain. New Ed. 2.00

Lewis, (Bevan). Mental
Diseases. . - - 6.00

Mann's Psychological Med. 5.00
Wood. Brain and Overwork. .50

CHEMISTRY.
See Technological Books.

Allen. Commercial Organic
Analysis. 2d Ed. Volume I. 4.50

Volume II. - - 5.00
Volume III. Part I. 4.50

Bartley. Medical. - 2.50
Bloxam's Text- Book. 7th Ed. 4.50
Bowman's Practical. - 2.00

Groves and Thorp. Chemi-
cal Technology. Vol. I. Fuels 7.50

Holland's Urine, Poisons and
Milk. - . . - 1.00

Leffmann's New Compend. i.oo

, Progressive Exercises, i.oo

Miiter. Pract. and Anal. 2.00

Richter's Inorganic. 3d Ed. 2.00

Organic. - • 3.00
Smith. Electro-Chem. Anal, i.oo

Stammer. Problems. - .75
Sutton. Volumetric Anal. 5.00

Symonds. Manual of. 2.00

Tidy. Modern Chem. 2d Ed. 5.50
Trimble. Analytical. - 1.50
Valentin. Qualt. Anal. 7th Ed. 3.00
Watts. (Fowne's) Inorg. 2.25

(Fowne's) Organ. 2.25
Wolff. Applied Medical. i.oo

Woody. Essentials of. 1.25

CHILDREN.
Chavasse. Mental Culture of. i.oo

Day. Dise.ises of. - - 3.00

Dillnberger. Women and. 1.50
Goodhart and Starr. 3.00; Sh.3.50
Hale. Care of. -

.75

Hatfield. Compend of i.oo

Meigs. Infant Feeding and
Milk Analysis. - i.oo

Meigs and Pepper's Treatise. 5. 00

Money. Treatment of. -
3 00

Osier. Cerebral Palsies of. 2.00

Smith. Wasting Diseases of. 3.00
Clinical Studies. - 2.50

Starr. Digestive Organs of. 2.50

.Hygiene of the Nur.sery. i.oo

CLINICAL CHARTS.
Davis. Obstetrical. Pads, % .50

Griffiths. Graphic.
"

.50

Temperature Charts. ''
.50

COMPENDS
And The Quiz-Compends.

Ballou. Veterinary Anat. 1.00

Brubaker's Physiol. 5th Ed. i.oo

Fox and Gould. The Eye. i.oo

Hatfield. Children. - i.oo

Horwitz. Surgery. 3d Ed. 1.00

Hughes. Practice. 2 Pts. Ea. i.oo

Landis. Obstetrics. 4th Ed. i.oo

Leffmann's Chemistry. 3d Ed. i.oo

Mason. Electricity.
- i.oo

Morris. Gynaecology. - i.oo

Potter's Anatomy, 4th Ed. i.oo

Materia Medica. 5th Ed. i.oo

Roberts. Mat. Med. and Phar. 2.00

Stewart, Pharmacy. 2d Ed. i.oo

Warren. Dentistry. - i.oo

DEFORMITIES.
Churchill. Face and Foot. 3.50
Coles. Of Mouth. - 4.50
Prince. Orthopaedics. - 4.50
Reeves. " - 2.25
Roberts. Club-foot. - .50

DENTISTRY.
Barrett. Dental Surg. - 1.25

Blodgett. Dental Pathology. 1.75

Flagg. Plastic Filling.
- 4.00

Fillebrown. Op. Dent. Illus. 2.50

Gorgas. Dental Medicine. 3.50
Harris. Principles and Prac. 7.00

Dictionary of. - 6.50
Heath. Dis. of Jaws. - 4.50

Lectures on Jaws. Bds. i.oo

Leber and Rottenstein.
Caries. Paper 75 ; Cloth 1.25

Richardson. Mech. Dent. 4.50
Sewell. Dental Surg. - 3.00
Stocken. Materia Medica. 2.50
Taft. Operative Dentistry. 4.25

,
Index of Dental Lit. 2.00

Talbot. Irregularity of Teeth. 3.00
Tomes. Dental Surgery. 5.00

Dental Anatomy. 4.00
Warren's Compend of. - i.oo

White. Mouth and Teeth. .50

DICTIONARIES.
Cleveland's Pocket Medical. .75
Gould's New Medl. J^ Lea.,

3.25; ^ M. Thumb Index. 4.25
Harris' Dental. Clo. 6.50 ; Shp. 7.50

Longley's Pronouncing - i.oo

Maxwell. Terminologia Med-
ica Polyglotta.

- - 4.00
Treves. German English. 3.75

DIRECTORY.
Medical, of Philadelphia, 2.50

EAR.
Burnett. Hearing, etc. .50

Jones. Aural Surgery. - 2.75
Pritchard. Diseases of. 1.50

ELECTRICITY.
Althaus' Text Book. - 6.00

Mason's Compend. - i.oo

EYE.
Arlt. Diseases of. - - 2.50
Fox and Gould. Conipend. 1,00

Gower's Ophthalmoscopy. 5.50
Harlan. Eyesight. -

^ .50

Hartridge. Refraction. 4thEd. 2.00

Higgins. Practical Manual. 1.75

Handbook, - .50
Liebreich. Atlas of Ophth. 15.00

Macnamara. Diseases of. %

Meyer and Fergus. Com-
plete I'ext-Book, with Colored
Plates. 270 Illus. Clo. 4.50: Sh.5.50

Morton. Refraction. 3d Ed. i.oo

Ophthalmic Review.
Monthly. - 3.00

Swanzy's Handbook. 3d Ed. 3.00
FEVERS.

Collie, On Fevers. - 2 50
\Velch. Enteric Fever. 2.00

HEADACHES.
Day. Their Treatment, etc. 1.25

HEALTH AND DOMESTIC
MEDICINE.

Bulkley. The Skin. -
.50

Burnett. Hearing. - .50
Cohen. Throat and Voice. .50
Dulles. Emergencies. 3d Ed. .75
Harlan. Eyesight. -

.50
Hartshorne. Our Homes. .50
Hufeland. Long Life. - i.oo

Lincoln. Hygiene. -
.50

Osgood. Dangers of Winter. .50
Packard. Sea Air, etc. .50
Richardson's Long Life. .50
Tanner. On Poisons. -

.75

White. Mouth and Teeth. .50
AA^ilson. Summer and its Dis. .50
Wilson's Domestic Hygiene, i.oo

AVood. Brain Work. - .50
HEART.

Fothergill. Diseases of 3.50
Sansom. Diseases of. - 1.25

HISTOLOGY.
See Microscope and Pathology.

HYGIENE.
Frankland. Water Analysis, i.oo

Fox. Water, Air, Food. 4.00
Lincoln. School Hygiene. .50
Parke's (E.) Hygiene. 7th Ed. 4.50

.e C.), Manual. 2.50
Starr. Hygieneot the Nursery, i.oo

Wilson's Handbook of. - 2.75
Domestic. - - i.oo

JOURNALS, Etc.
Archives of Surgery. 4 Nos. 3.00

Jl. of Laryngology. 12 "
3.00

Jl. of Dermatology.
" "

3.00

Ophthalmic Review. " "
3.00

New Sydenham Society's
Publications - - -

9.00
KIDNEY DISEASES.

Beale. Renal and Urin. 1.75

Edwards. How to Live with

Bright's Disease. - - .50

Ralfe. Dis. of Kidney, etc. 2.75
Thornton. Surg, of Kidney. 1.75

Tyson. Bright's Disease
and Diabetes, Illus. - 3.50

LIVER.
Habershon. Diseases of. 1.50

Harley. Diseases of. - 3.00

LUNGS AND CHEST.
See Phy. Diagnosis and Throat.

Hare. Mediastinal Disease. 2.00

Harris. On the Chest. - 2.50
Williams. Consumption. 5.00

M.ASSAGE.
Murrell. Massage. 5th Ed. 1.50

Ostrom. Massage. Illus. .75

MATERIA MEDICA.
Biddle. nth Ed. Clo. 4.25

Gorgas. Dental. 3d Ed, 3.50
Merrell's Digest.

- 4.00
Potter's Compend of. 5th Ed. i.oo



CLASSIFIED LIST OF P. BLAKISTON, SON &- CO.'S PUBLICA TIONS.

Potter's Handbook of. Second
Ed. Clo. 4.00; Sheep, - $5.00

Roberts' Compend of. 2.C0

MEDICAL JURISPRUDENCE.
Reese. Mediqal Jurisprudence
&To.xicology,2d Ed 3.0c; Sh 3.50

MICROSCOPE.
Beale. How to Work with. 7.50

In Medicine.
'

- 7.50

Carpenter. The Microscope.
Lee Vade Mecum of. 2. 1 Ed. 4.00

Examination of

2-75

3.00

1.25

1.50

8.50

.50
6.00

1.25
6.00

75

MacDonald
Water by.

Wythe. The Microscopist.

MISCELLANEOUS.
Burdett. Hospitals.
Beale. Slight Ailments.
Black. Micro-organisms.
Crookshank. Vaccination.
Davis, lext-book of Biology. 4.00
Duck\vorth. On Gout. -

7.00
Edwards. Vaccination.
Garrod. Rheumatism, etc.

Gross. Life of John Hunter.
Haddon. Embryology. -

Henry. Anaemia. -

Keating. Life Insurance. iV<?/, 2.00

MacMunn. The Spectroscope 3.00
Madden. Health Resorts. 2 50
NERVOUS DISEASES, Etc.

Flower. Atlas of Nerves. 3.50

Bowlby. Injuries of. - 4.50
Gowers. Manual of i vol.

341 Illustrations. -

Dis. of Spinal Cord.
Diseases of Brain. 2.00

Syphilis and the Ner-
vous System. - -

Obersteiner. Central Nervous

System. - . - - 6.00

Osier. Cerebral Palsies. 2.00

Page. Injuries of Spine.
Radcliffe. Epilepsy, Pain, etc. 1.25
Thorburn. Surgery of the

Spinal Cord - - - 4.50
Watson. Concussions. 1.00

NURSING.
Cullingworth. Manual of. .75

Monthly Nursing. .50
Domville's Manual. 6th Ed. .75
FuUerton, Obst. Nursing. 1.25

Humphrey. Manual of 1.25
Luckes. Hospital Sisters. i.oo

Parvin. Obstetric Nursing. .75
Starr. Hygiene ot the Nursery, i.oo

Temperature Charts. - .50

OBSTETRICS.
Bar. Antiseptic Obstet. 1.75
Barnes. Obstetric Operations. 3.75
Cazeaux and Tarnier. Stu-

dents' Ed. Colored Plates. 5.00
Davis. Obstetrical Chart. .50
Galabin's Manual of. 3.00
Glisan's Text-book. 2d Ed. 4.00
Landis. Compend. 4 h Ed. i.oo

Meadows. Manual. - 2.00

Rigby. Obstetric Mem. .50
Strahan. Extra-Uterine Preg. 1.50

Tyler Smith's Treatise. 4.00

Swayne's Aphorisms 9th Ed. 1.25
Winckel's Text-book. 6.00

PATHOLOGY & HISTOLOGY.
Blodgett. Dental Pathology 1.75

Bowlby. Surgical Path. 2.00

Gibbes. Practical. - 1.75
Gilliam. Essentials of. - 2.00

Stirling's Practical. - 4.00
Virchow. Post-mortems. 1.00

Cellular Pathology. 4.00

W^ynter& Wethered. Fath. 4.00

PHARMACY.
Beasley's Druggists' Rec'ts. 2.25

formulary. - - 2.25

Fliickiger. Cinchona Barks. 1.50

Kirby. Pharm. of Remedies. 2.25
Mackenzie. Phar. of Throat. 1.25

Merrell's Digest. - - J^.co
Proctor. Practical Pharm. 4.50
Robinson. Latin Grammar of. 2.00

Stewart's Compend. 2d Ed. 1.00

Tuson. Veterinary Pharm. 2.50

PHYSIOLOGY.
Brubaker's Compend. Illus-

trated. 4th Ed. - - I.oo

Kirkes' 12th Ed. (Author's
Ed.) Cloth, 4.00; Sheep, 5.00

Landois' Text-book. 583 Illus-

trations. 2d Ed. - - 6.50
Sanderson's Laboratory B'k. 5.00

Sterling. Practical Phys. 2.25

Tyson's Cell Doctrine. - 2.00

Yeo's Manual. 321 Illustrations

4th Ed Cloth, 3.00; Sheep, 3.50

POISONS.
Aitken. The Ptomaines, etc. 1.25

Black. Formation of. - i 50
Reese. Toxicology. 2d Ed. 3.00
Tanner. Memoranda of. .75

PRACTICE.
Beale. Slight Ailments. 1.25

Fagge's Practice. 2 Vols. 8. do

Fenwick's Outlines of. - 1.25
Fowler's Uict onary of.

Hughes. Compend of. 2 Pts. 2.00

Physicians' Edition.

I Vol. Morocco, Gilt edge.
Roberts. Text-book. 6ih Ed
Tanner's Index of Diseases.

Taylor's Manual of. -

2 50
5-50

3.00
4 00

PRESCRIPTION BOOKS.
Beasley's 3000 Prescriptions. 2.25

Receipt Book
Formulary

2.25

2.25
I.ooPereira's Pocket-book.

Wythe's Dose and Symptom
Book. 17th Ed. - - I.oo

SKIN AND HAIR.
Anderson's Text-Book. 4.50

Bulkley. The Skin. - .50
Crocker. Dis. of Skin. lUus. 5.50
Van Harlingen. Diagnosis
and Treatment of Skin Dis.
Col. Plates & Engravings. 2.50

STIMULANTS & NARCOTICS.
Lizars. On Tobacco. - .50
Miller. On Alcohol .50
Parrish. Inebriety. - 1.25

SURGERY AND SURGICAL
DISEASES.

Caird and Cathcart. Surgi-
cal Handbook. Leather, 2.50

Dulles. Emergencies. -
.75

Heath's Operative. - 12.00

Minor. 9th Ed. - 2.00

Diseases of Jaws. 4.50
Lectures on Jaws. i-oo

Horwitz. Compend. 3d Ed. i.oo

Jacobson, Operations of. - 5.00
Porter's Surgeon's Pocket-
book. - - Leather. 2.25

Roberts. (A. S.) Club-Foot. .50

(A. S.) Bow-Legs. .50
Smith. Abdominal Surg. 7.00
Swain. Surg. Emergencies. 1.50
Walsham. Practical Surg. 3 00
Watson's Amputations. 5.50

TECHNOLOGICAL BOOKS.
See also Chemistry.

Cameron. Oils & Varnishes. 2.50

Soap and Candles. 2.25
Gardner. Brewing, etc. 1.75
Gardner. Acetic Acid, etc. 1.75

Bleaching & Dyeing. 1.75
Groves and Thorp. Chemi-

cal Technology. Vol. I.

Millson Fuels. CI. 7.50; ^M. 9.C0
Overman. Mineralogy. i.oo

Piggott. On Copper. - i.oo

THERAPEUTICS.
Biddle. nth Ed.Cl. 4.25; Sh. 5.00
Cohen. Inhalations. - 1.25

Field. Cathartics and Emetics $i..75
Headland. Action of Med. 3.00
Kirby. Selected Remedies. 2.25

Mays. Therap. Forces. 1.25
Theine - - - 50

Ott. Action of Medicines. 2.00
Potter's Compend. 5th Ed. i.oo

,
Handbook of. 4.00 :Sh. 5.00

Starr, Walker and Powell.
Phys. Ai-tion ot Medicines. .75

Waring's Practical. 4th Ed. 3.00

THROAT AND NOSE.
Cohen. Throat and Voice. .50

Inhalations. -
1.25

Greenhow. Bronchitis. 1.25

James. Sore Throat -
1.25

Journal of Laryngology. 3.00
Mackenzie. 'TheCJisophagus,
Na.so-Pharynx, etc. - 3.00

Pharmacopoeia. -
1.25

Murrell. Bronchitis. - i 50
Potter. Stammering, etc. i.oo

Woakes. Post-Nasal Catarrh. 1.50
Nasal Polypus, etc. 1.25
Deafness, Giddiness, etc.

TRANSACTIONS AND
REPORTS.

Penna. Hospital Reports. 1.25
Power and Holmes' Rfports. 1.25
Trans. College of Physicians. 3.50

Amer. Surg. Assoc. 3.00
Assoc. Amer. Phys. 3.50

URINE & URINARY ORGANS.
Acton. Repro. Organs. 2.00
Beale. Urin. & Renal Dis. 1.75

Urin. Deposits. Plates. 2.00

Holland. The Urine and Com-
mon Poisons. 3d Ed. - I.oo

Legg. On Urine. - -
.75

MacMunn. Chem. of Urine, 3.00
Marshall and Smith. Urine, i.oo

Ralfe. Kidney and Uri. Org. 2.75
Schnee. Diabetes. - 2.00

Thompson. Urinary Organs. 3.50
Surg, of Urin. Organs. 1.25
Calculous Dis. 3d. Ed. i.oo

Lithotomy. - -
3.50

Prostate. 6th Ed. 2.00
Thornton. Surg, of Kidney. 1.75

Tyson. Exam, of Urine. 1.50
Van Niiys. Urine Analysis. 2.00

VENEREAL DISEASES.
Cooper. Syphilis. - - 3.50
Durkee. Gonorrhoea. -

3.50
Hill and Cooper's Manual, i.oo

Lewin. Syphilis. Pa 75; Clo. 1.25

VETERINARY.
Armatage. Vet. Rem.
Ballou. Anat. and Phys.
Tuson. Vet. Pharm.

VISITING LISTS.
Lindsay and Blakiston's
Regular Edition. Send /or
Circular. - - i.oo to 3.00

Perpetual Edition. 1.25

Monthly Ed.

Plain, .75; Tucks, i.oo

WATER.
Fox. Water, Air, Food. 4 00
Frankland. Analysis of. i.oo
Leffmann & Beam. Exam. of. 1.25
MacDonald. Analysis of. 2.75

WOMEN, DISEASES OF.
Byford's Text-book. 4th Ed. 5.00

1.25

1.50

4 50
^•75
2.25
I.oo

4.00

1.25

1-25
I.oo

2.50

— Uterus. -

Dillnberger. and Children.
Doran. Gynaec. Operations.
Edis. Sterility.
Lewers. Dis. of Women.
Morris. Compend.
Scanzoni. Sexual Organs of.

Tilt. Change of Life.

Winckel, by Parvin. Manual
of. Illus. Clo., 3.00- Sh. 3.50



From PROF. J. M. DaCOSTA.
" Ifind it an excellent work, doing credit to the learning and discrimination of the author."

A New Medical Dictionary,

Small 8vo, Half Morocco, as above, with
Thumb Index, $4.25

Plain Dark Leather, without Thumb Index, 3.25 medlCine

A compact, concise Vocabulary, including
all the Words and Phrases used in medicine,
with their proper Pronunciation and Defini-

tions.

BASED ON RECENT MEDICAL
LITERATURE.

BY

GEORGE M. GOULD, A.B., M.D.,
Ophihaliiiic Surgeon to the Philadelphia Hospital, Clinical

Chief Ophthiihnological Dept German Hos-

pital, Philadelphia.

It is not a mere compilation from other

dictionaries. The definitions have been

made by the aid of the most recent stan-

dard text-books in the various branches of

It includes

SEVERAL THOUSAND NEW WORDS NOT CONTAINED IN

ANY SIMILAR WORK.

IT CONTAINS TABLES of the ABBREVIATIONS used in Medicine, of the

ARTERIES, of the BACILLI, giving the Name, Habitat, Characteristics, etc.; of GAN-
GLIA, LEUCOMAINES, MICROCOCCI, MUSCLES, NERVES, PLEXUSES,
PTOMAINES, with the Name, Formula, Physiological Action, etc. ; and the COMPARI-
SON OF THERMOMETERS, of all the most used WEIGHTS AND MEASURES
of the world, of the MINERAL SPRINGS OF THE U. S., VITAL STATISTICS,
etc. Much of the material thus classified is not obtainable by English readers in any other work.

OPINIONS OF PROMINENT MEDICAL TEACHERS.
' The compact size of this dictionary, its

clear type, and its accuracy are unfailing

pomters to its coming popularity."
—John B.

Hamillott, Supervising Surgeon- General U.

S. Marine Hospital Service, IVaskington.
''

It is certainly as convenient and as useful a

volume as can be found, regarding contents as

well as arrangement."
—
Julius Fohlman, Prof,

ofPhysiology, Medical Dept., Univ. (fBuffalo.
" I have examinei it with considerable care,

and am very much pleased with it. It is a

handy book for reference, and s-o far as I have
examined it, it is accurate in every particular."—E. H. Bartlev, Prof, of Chemistry, Long
Island College Hospital, Brooklyn.
\"\ consider this the dictionary of all others

for the medical student, and shall see that it is

placed on our list of text-books."—A. R.

Thomas, M.D., Dean Hahnemann Medl. Col.,

Philadelphia.

" It will be recommended among our text-

books in our new caialogue."
—S. E. Chaille,

M.D., Dean Medl. Dept., Tulane Univ., New
Orleans.

"
Compact, exact, up to date, and the tables

are most excellent and instructive. I prefer it

to the larger and older books."—Prof C. B.

Parker, Medl. Dept., Western Reserve Univ.,
Cleveland.

"
I have given your

' New Medical Diction-

ary' a critical examination. Its size has made it

convenient to the study table and handy for

frequent use. At the same time it is compre-
hensive as to the number of words, including

those of the latest coinage, and concise in its

definitions. The etymology and accentuation

materially enhance its value, and help to make
it worthy a place with the classical books of

reference for medical students."—J. W, Hol-

land, M.D ,
Dean Jefferson Medl. Col., Phila.

B@°" May be obtained through all Booksellers. Sample pages free.
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]y[edical and g^i^^^^ific publications,

No. IOI2 Walnut St., Philadelphia.

ACTON. The Functions and Disorders of the Reproductive Organs in Childhood,

Youth, Adult Age and Advanced Life, considered in their Physiological, Social

and Moral Relations. By Wm. Acton, m.d., m.r.c.s. 7th Edition. Cloth, $2.00

AITKEN. Animal Alkaloids, the Ptomaines, Leucomaines and Extractives in

their Pathological Relations. A short summary of recent researches as to the

origin of some diseases by or through the physiological processes going on

during life. By William Aitken, m.d., f.r.s., Profescor of Pathology in the

Army Medical School, Netley, England. 2nd Ed. Enlarged. Cloth, $1.25

ALLEN. Commercial Organic Analysis. A Treatise on the Modes of Assaying
the Various Organic Chemicals and Products employed in the Arts, Manufactures,
Medicine, etc., with Concise Methods for the Detection of Impurities, Adultera-

tions, etc. Second Edition. Revised and Enlarged. By Alfred Allen, F.c.s.

Vol. I. Alcohols, Ethers, Vegetable Acids. Starch and its Isomers, etc.

Out 'of Print.

Vol. II. Fixed Oils and Fats, Hydrocarbons and Mineral Oils, Phenols and
their Derivatives, Coloring Matters, etc. Out of Print.

Vol. III.— Part I. Acid Derivatives of Phenols, Aromatic Acids, Tannins,
Dyes, and Coloring Matters. 8vo. Cloth, $4.50

ANDERSON. A Treatise on Skin Diseases. With special reference to Diagnosis
and Treatment, and including an Analysis of 11,000 consecutive cases. By T.
McCall Anderson, m.d., Professor of Clinical Medicine, University of Glasgow.
With several Full-page Plates, two of which are Colored Lithographs, and nu-
merous Wood Engravings. Octavo. 650 pages. Cloth, 1.4. 50; Leather, JJ5. 50

ARCHIVES OF SURGERY. Edited by Jonathan Hutchinson, f.r.s. Colored
Illustrations. Published Quarterly. Per Vol. $3.00

ARLT. Diseases of the Eye. Clinical Studies on Diseases of the Eye. Including the

Conjunctiva, Cornea and Sclerotic, Iris and Ciliary Body. By Dr. Ferd. Ritter
VON Arlt, University of Vienna. Authorized Translation by Lyman Ware,
M.D., Surgeon to the Illinois Charitable Eye and Ear Infirmary, Chicago.
Illustrated. 8vo.

'

Cloth, $2.50

ARMATAGE. The Veterinarian's Pocket Remembrancer: being Concise
Directions for the Treatment of Urgent or Rare Cases, embracing Semeiology,
Diagnosis, Prognosis, Surgery, Therapeutics. Toxicology, Detection of Poisons

by their appropriate tests. Hygiene, etc. By George Armatage, m.r.c.v.s.

Second Edition. 32mo. Boards, $1.25

BALLOU. Veterinary Anatomy and Physiology. By Wm. R. Ballou, m.d..
Prof, of Equine Anatomy, New York College of Veterinary Surgeons, Physician
to Bellevue Dispensary, and Lecturer on Genito-Urinary Surgery, New York
Polyclinic, etc. With 29 Graphic Illustrations. i2mo. No. 12 ? Quiz-Compeitd
Series.? Cloth, ;j;i.oo. Interleaved, for the addition of notes, $1.25

BAR. Antiseptic Midwifery. The Principles of Antiseptic Methods Applied to

Obstetric Practice. By Dr. Paul Bar, Obstetrician to, formerly Interne in, the

Maternity Hospital, Paris. Authorized Translation by Henry D. Fry, m.d.
with an Appendix by the author. Octavo. Cloth, $1.75

BARNES. Lectures on Obstetric Operations, including the Treatment of Hemor-

rhage, and forming a Guide to Difficult Labor. By Robert Barnes, m.d..

F.R.C.P. Fourth Edition. Illustrated. 8vo. Cloth, $3.75

BARRETT. Dental Surgery for General Practitioners and Students of Medicine
and Dentistry. Extraction of Teeth, etc". By A. W. Barrett, m.d. Second
Edition. Illustrated Practical Series. {^See page ig?^ Cloth, $1.25

5
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BARTLEY. Medical Chemistry, Second Edition. A Text-book for Medical and
Pharmaceutical Students. By E. H. Bartley, M.D., Professor of Chemistr)^ and
Toxicology at the Long Island College Hospital ;

President of the American
Society of Public Analysts ; Chief Chemist, Board of Health, of Brooklyn, N.Y.
Revised and enlarged. With 62 Illustrations. Glossary and Complete Index.

423 pages. i2mo. Cloth, $2.50

BEALE. On Slight Ailments ;
their Nature and Treatment. By Lioni:l S. Beale,

M.iD., F.R.S., Professor of Practice, King's Medical College, London. Second
Edition. Enlarged and Illustrated. 8vo. Cloth, Si. 2 5

Urinary and Renal Diseases and Calculous Disorders. Hints on Diagnosis
and Treatment. Demi-8vo. 356 pages. Cloth, $1.75

The Use of the Microscope in Practical Medicine. For Students and
Practitioners, with full directions for examining the various secretions, etc.,
in the Microscope. Fourth Edition. 500 Illustrations. .8vo. Cloth, $7.50

How to Work with the Microscope. A Complete Manual of Microscopical
Manipulation, containing a full description of many new processes of

investigation, with directions for examining objects under the highest
powers, and for taking photographs of microscopic objects. Fifth Edition.

Containing over 400 Illustrations, many of them colored. Svo. Cloth, $7.50
One Hundred Urinary Deposits, on eight sheets, for the Hospital, Labora-

tory, or Surgery. New Edition. 4to. Paper, $2.0x3

BEASLEY'S Book of Prescriptions. Containing over 3100 Prescriptions, collected

from the Practice of the most Eminent Physicians and Surgeons—English,
French and American

;
a Compendious History of the Materia Medica, Lists of

the Doses of all Officinal and Established Preparations, and an Index of Diseases
and their Remedies. By Henry Beasley. Sixth Edition. Cloth, $2.25

Druggists' General Receipt Book. Comprising a copious Veterinary Formu-
lary ; Recipes in Patent and Proprietary Medicines, Druggists' Nostrums,
etc.; Perfumery and Cosmetics

; Beverages, Dietetic Articles and Condi-
ments

;
Trade Chemicals, Scientific Processes, and an Appendix of Useful

Tables. Ninth Edition. Revised. Cloth, 52.25
Pocket Formulary and Synopsis of the British and Foreign Pharmacopceias.

Comprising Standard and Approved Formulae for the Preparations and
Compounds Employed in Medical Practice. Eleventh Edition. Cloth, $2.25

BIDDLE'S Materia Medica and Therapeutics. Eleventh Edition. For the Use of

Students and Physicians. By Prof John B. Biddle, m.d.. Professor of Materia
Medica in Jefferson Medical College, Philadelphia. The Eleventh Edition, thor-

oughly revised, and in many parts rewritten, by his son, Clement Biddle, m.d..
Assistant Surgeon, U. S. Navy, and Henry Morris, m.d.. Demonstrator of
Obstetrics in Jefferson Medical College, Fellow of the College of Physicians, of

Philadelphia, etc. Cloth, $4.25; Sheep, $5.00

BLACK. MicrO-Organisms. The Formation of Poisons by Micro-Organisms. A
Biological study of the Germ Theory of Disease. By G. V. Black, m.d., d.d.s.

Cloth, §1.50

BLODGETT'S Dental Pathology. By Albert N. Blodgett, m.d.. Late Profes-

sor of Pathology and Therapeutics, Boston Dental College. 33 Illustrations.*

i2mo. , Cloth, $1.75

BLOXAM. Chemistry, Inorganic and Organic. With Experiments. By
Charles L. Bloxam. Edited by J. M. Thompson, Professor of Chemistry in

King's College, London, and A. G. Bloxam, Dem. of Chem., Royal Agricultural

College, Cirencester. Seventh Edition. Revised and Enlarged. With 330
Engravings. Svo. Cloth, $4.50; Leather, $5.50

BOWLBY. Injuries and Diseases of the Nerves, and their surgical treatment.

By Anthony A. Bowlby, f.r.c.s., Surgical Registrar and Demonstrator of

Practical Surgery at St. Bartholomew's Hospital. Illustrated by 4 Colored and
20 other full-page plates. Svo. Cloth, $4.50

Surgical Pathology and Morbid Anatomy. 135 Illustrations. Cloth, 52.00
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BOWMAN. Practical Chemistry, including analysis, with about loo Illustrations.

By Prof. John E. Bowman. Eighth English Edition. Revised by Prof. Bloxam,
Professor of Chemistry, King's College, London. Cloth. 52.00

BRUBAKER. Physiology. A Compend of Physiology, specially adapted for the

use of Students and Physicians. By 'A. P. Brubaker, m.d., Demonstrator of

Physiology at Jefferson Medical College, Prof, of Physiology, Penn'a College of

Dental Surgery, Philadelphia. Fifth Edition. Revised, Enlarged and Illus-

trated. No. 4,? Quiz- Compend Series? i2mo. Cloth, $1.00
Interleaved for the addition of notes, $1.25

BUCKNILL AND TUKE'S Manual of Psychological Medicine: containing
the Lunacy Laws, the Nosology, Etiology, Statistics, Description, Diagnosis,

Pathology (including morbid Histology) and Treatment of Insanity. By John
Charles Bucknill, m.d., f.r.s., and Daniel Hack Tuke, m.d., f.rx.I'.

Fourth Edition. Numerous illustrations. 8vo. Cloth, $8.00

BULKLEY. The Skin in Health and Disease. By L. Duncan Bulkley, m.d..

Attending Physician at the New York Hospital. Illustrated. Cloth, .50

BUXTON. On Anaesthetics. A Manual. By Dudley Wilmot Buxton, m.r.c.s.,

M.R.C.P., Asst. to Prof, of Med., and Administrator of Anaesthedcs, University

College Hospital, London. Practical Series. {See page igr\ Cloth, $1.25

BURNETT. Hearing, and How to Keep It. By Chas. H. Burnett, m.d., Prof,

of Diseases of the Ear, at the Philadelphia Polyclinic. Illustrated. 'Cloth. .50

BYFORD. Diseases of Women. The Practice of Medicine and Surgery, as

applied to the Diseases and Accidents Incident to Women. By W. H. Byford,
a.m., m.d.. Professor of Gynaecology in Rush Medical College and of Obstetrics

in the Woman's Medical College ; Surgeon to the Woman's Hospital ;
Ex-Presi-

dent American Gynaecological Society, etc., and Henry T. Byford, m.d., Sur-

geon to the Woman's Hospital of Chicago ; Gynaecologist to St. Luke's Hos-

pital ;
President Chicago Gynaecological Society, etc. Fourth Edition. Revised,

Rewritten and Enlarged. With 306 Illustrations, over 100 of which are original.

Octavo. 832 pages. Cloth, $5.00 ; Leather, $6.00

On the uterus. Chronic Inflammation and Displacement. Cloth, 51.25

CAIRD and CATHCART. Surgical Handbook for the use of Practitioners and
Students. By F. Mitchell Cairo, m.b., f.r.c.s., and C. Walker Cathcart,
M.B., F.R.C.S., Asst. Surgeons Royal Infirmary. With over 200 Illustrations.

32mo. 4CO pages. Pocket size. Leather covers, $2.50

CAMERON. Oils and Varnishes. A Practical Handbook, by James Cameron,
F.i.c. With Illustrations, Formulae, Tables, etc. i2mo. Cloth, %i.^o

Soap and Candles. A New Handbook for Manufacturers, Chemists, Ana-

lysts, etc. Compiled from all reliable and recent sources. 54 Illustrations.

i2mo. Cloth, $2.25

CARPENTER. The Microscope and Its Revelations. By W. B. Carpenter,
m.d., f.r.s. Seventh Edition. Revised and Enlarged, with over 500 Illustra-

tions and Lithographs. New Edition in Press.

CAZEAUX and TARNIER'S Midwifery. With Appendix, by Munde. Eightli

Revised and Enlarged Edition. With Colored Plates and numerous other

Illustrations. The Theory and Practice of Obstetrics ; including the Diseases

of Pregnancy and Parturition, Obstetrical Operations, etc. By P. Cazeaux,
Member of the Imperial Academy of Medicine, Adjunct Professor in the Faculty
of Medicine in Paris. Remodeled and rearranged, with revisions and additions,

by S. Tarnier, m.d.. Professor of Obstetrics and Diseases of Women and
Children in the Faculty of Medicine of Paris. Eighth American, from the

Eighth French and First Italian Edition. Edited and Enlarged by Robert

J. Hess, m.d., Physician to the Northern Dispensary, Phila., etc:, with an Ap-
pendix by Paul F. Munde, m.d., Professor of Gynaecology at the New York

Polyclinic, and at Dartmouth College; Vice-President American Gynaecological

Society, etc. Illustrated by Chromo-Lithographs, Lithographs, and other Full-

page Plates, seven of which are beautifully colored, and numerous Wood En-

gravings. Students Edition. One Vol., 8vo. Cloth, ^5.00; Full Leather, $6.00
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CHAVASSE. The Mental Culture and Training of Children. Cloth, $i.oo

CHURCHILL. Face and Foot Deformities. By Fred. Churchill, m.d.,
Ass't Surgeon to the Victoria Hospital for Sick Children, London. Six Plain
and Two Colored Lithographs. 8vo. Cloth, $3.50

CLEVELAND'S Pocket Dictionary. A Pronouncing Medical Lexicon, containing
correct Pronunciation and Definition of terms used in medicine and the col-

lateral sciences, abbreviations used in prescriptions, list of poisons, their anti-

dotes, etc. By C. H. Cleveland, m.d. Thirty-third Edition. Very small

pocket size. Cloth, .75; Tucks with Pocket, $1.00

COHEN on Inhalation, its Therapeutics and Practice, including a Description of

the Apparatus Employed, etc. By J. Solis-Cohen, m.d. CI., $1.25

The Throat and Voice. Illustrated. i2mo. Cloth, .50

COLLIE, On Fevers. A Practical Treatise on Fevers, Their History, Etiology,
Diagnosis, Prognosis and Treatment. By Alexander Collie, m.d., m.r.c.p.,
Lond. With Colored Plates. Practical Series. See Page ig. Cloth, $2.50

COOPER on Syphilis and Pseudo-Syphilis. By Alfred Cooper, f.r.c.s., Sur-

geon to West London Hospital. Octavo. Cloth, $3.50

CROOKSHANK. History and Pathology of Vaccination. In two volumes.

Vol. I, a Critical Inquiry. Vol. II (Edited), Selected Essays. By Edgar M.
Crookshank, M.B., Professor of Comparative Pathology and Bacteriology in

King's College, London
;
Author of a " Manual of Bacteriology," etc. With 22

Colored Plates, Fac-simile Letters, etc., and other Illustrations. Royal 8vo.

Over HOC pages. Handsome Cloth, Gilt Top, $8.50

CROCKER. Diseases of the Skin. Their Description, Pathology, Diagnosis and
Treatment. By H. Radcliffe Crocker, m.d., Physician to the Dept. of Skin
Dis. University College Hospital, London. With Illustrations. Cloth, ^5.50

CULLINGWORTH. A Manual of Nursing, Medical and Surgical. By Charles
J. CuLLiNGWORTH, M.D., Physician to St. Thomas' Hospital, London. Third
Revised Edition. With 18 Illustrations. i2mo. Cloth, .75
A Manual for Monthly Nurses. Third Edition. 32mo. Cloth, .50

DAVIS. Biology. An Elementary Treatise. By J. R. Ainsworth Davis, of

University College, Aberystwyth, Wales. Thoroughly Illustrated, i2mo. 1^4.00

DAVIS. Clinical Obstetrical Chart. Designed by Eo. P. Davis, m.d., and J. P.

Crozer Griffith, m.d. Sample copies free. Put up in loose packages of 50, .50
Price to Hospitals, 500 copies, $4.00; 1000 copies, $7.50. With name of Hos-

pital printed on, 50 cents extra.

DAY. Diseases of Children. A Practical and Systematic Treatise for Practitioners
and Students. By Wm. H. Day, m.d. Second Edition. Rewritten and very
much Enlarged. 8vo. 752 pp. Price reduced. Cloth, $3.00; Sheep, $4.00
On Headaches. The Nature, Causes and Treatment of Headaches. Fourth

Edition. Illustrated. 8vo. Paper, .75; Cloth, f 1.2 5

DERMATOLOGY, Journal of Edited by Malcolm Morris, m.r.c.s. London,
and D. G. Brooke, m.r.c.s. Manchester, Eng. Monthly. Per Annum, 1:3.00

DILLNBERGER. On Women and Children. The Treatment of the Diseases Pecu-
liar to Women and Children. By Dr. Emil Dillnberger. i2mo. Cloth, $1.50

DOMVILLE. Manual for Nurses and others engaged in attending to the sick. By
Ed. J. Domville, m.d. Sixth Ed. With Recipes for Sick-room Cookery, etc.

Cloth, ,75

DORAN. Gynaecological Operations. A Handbook. By Alban Doran, f.r.c.s.,

Asst. Surg, to the Samaritan Free Hospital for Women and Children, London.
166 Illustrations. Svo. Cloth, $^4.50

DUCKWORTH. On Gout. Illustrated. A treatise on Gout. By Sir Dvce
Duckworth, m.d. (Edin.), f.r.c.p., Physician to, and Lecturer on Clinical

Medicine at, St. Bartholomew's Hospital, London. With Chromo-lithographs
and Engravings. Octavo. Cloth, $7.00
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DULLES. What to Do First, In Accidents and Poisoning. By C. W. Dulles, m.d.

Third Edition, Enlarged, with new Illustrations. Cloth. .75

DURKEE, On Gonorrhoea and Syphilis. By Silas Durkee, m.d. Sixth Edition.

Revised and Enlarged, with Portrait and pight Colored Illustrations. Cloth, $3.50

EDIS. Sterility in Women. By A. W. Edis, m.d., f.r.c.p., late President British

Gynaecological Society; Senior Physician, Chelsea Hospital for Women; Physician
to British Lying-in Hospital, etc. Illustrated. 8vo. Cloth, $1.75

EDWARDS. Bright's Disease. How a Person Affected with Bright's Disease

Ought to Live. By Jos. F. Edwards, m.d. 2d Ed. Reduced to Cloth, .50

Vaccination and Smallpox. Showing the Reasons in favor of Vaccination,
and the Fallacy of the Arguments advanced against it, with Hints on the

Management and Care of Smallpox patients. Cloth, .50

FAGGE. The Principles and Practice of Medicine. By C. Hilton Fagge, m.d.,

F.R.C.P., F.R.M.C.S., Examiner in Medicine, University of London; Physician to,

and Lecturer on Pathology in, Guy's Hospital ;
Senior Physician to Evelina Hos-

pital for Sick Children, etc. Arranged for the press by Philip H. Pye-Smith,
m.d., Lect. on Medicine in Guy's Hospital. Including a section on Cutaneous
Affections, by the Editor; Chapter on Cardiac Diseases, by Samuel Wilkes, m.d.,

F.R.S., and Complete Indexes by Robert Edmund Carrington. 2 vol^. Royal
8vo. Cloth, $8.00; Leather, $10.00 ;

Half Russia, $12.00.

FENWICK'S Outlines of Practice of Medicine. With Formulae and Illustra-

tions. By Samuel Fenwick, m.d. i2mo. Cloth, $1.25

FIELD. Evacuant Medication—Cathartics and Emetics. By Henry M. Field,
m.d., Professor of Therapeutics, Dartmouth Medical College, Corporate Mem-
ber Gynaecological Society of Boston, etc. i2mo. 288 pp. Cloth, $1.75

FILLEBROWN. A Text-Book of Operative Dentistry. Written by invitation

of the National Association of Dental Faculties. By Tho.mas Fillebrown, m.d.,

D.M.D., Professor of Operative Dentistry in the Dental School of Harvard Uni-

versity ; Member of the American Dental Assoc, etc. lUus. 8vo. Clo., $2.50

FLAGG. Plastics and Plastic Fillings, as pertaining to the filling of all Cavities

of Decay in Teeth below medium m structure, and to difficult and inaccessible

cavities in teeth of all grades of structure. By J. Foster Flagg, d.d.s.. Professor

of Dental Pathology in Philadelphia Dental College. Third Revised Edition.

With many Illustrations. 8vo. Cloth, $^.00

FLOWER'S Diagrams of the Nerves of the Human Body. Exhibiting their

Origin, Divisions and Connections, with their Distribution to the various Regions
of the Cutaneous Surface and to all the Muscles. By William H. Flower,
r.R.c.s., F.R.S., Hunterian Professor of Comparative Anatomy, and Conservator
of the Museum of the Royal College of Surgeons. Third Edition, thoroughly
revised. With six Large Folio Maps or Diagrams. 4to. Cloth, $3.50

FLTJCKIGER. The Cinchona Barks Pharmacognostically Considered. By
Professor Friedrich FlCckiger, of Strasburg. Translated by Frederick B.

Power, ph.d. With 8 Lithographic Plates. Royal octavo. Cloth, $1.50

FOTHERGILL. On the Heart and Its Diseases. With Their Treatment. In-

cluding the Gouty Heart. By J. Milner Fothergill, m.d., Member of the

Royal College of Physicians of London. 2d Ed. Rewritten. 8vo. Cloth, $3.50

FOWLER'S Dictionary of Practical Medicine. By Various Writers. An Ency-
clopedia of Medicine. Edited by James Kingston Fowler, m.a., m.d., f.r.c.p.,

Senior Asst. Physician to, and Lecturer on Pathological Anatomy at, the Mid-
dlesex Hospital and the Hospital for Consumption and Diseases of the Chest,

Brompton, London. 8vo. Just Ready. Cloth, $5.00; Half Morocco, $6.00

FOX. Water, Air and Food. Sanitary Examinations of Water, Air and Food.

By Cornelius B. Fox, m.d. no Engravings. 2d Ed., Revised. Cloth, $4,00
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FOX AND GOULD. Compend on Diseases of the Eye and Refraction,
including Treatment and Surgery. By L.Webster Fox, m.d., Chief Clinical

Assistant, Ophthalmological Department, Jefterson Medical College Hospital ;

Ophthalmic Surgeon, Germantown Hospital, Philadelphia ;
late Clinical Assistant

at Moorfields, London, England, etc., and Geo. M. Gould, m.d. Second Edition.

Enlarged. 71 Illustrations and 39 Formulae. Being No. 8, ? Quiz- Compend ?

Series. Cloth, §1.00. Interleaved for the addition of notes, $1.25

FRANKLAND'S Water Analysis. For Sanitary Purposes, with Hints for the In-

terpretation of Results. By E. Frankland, m.d., f.r.s. Illustrated. i2mo.

Cloth, $1.00

FULLERTON. Obstetrical Nursing-. A Handbook for Nurses, Students and
Mothers. By Anna M. Fullerton, m.d.. Demonstrator of Obstetrics in the
Woman's ^Iedical College ; Physician in charge of, and Obstetrician and
Gynaecologist to, the Woman's Hospital, Philadelphia, etc. 34 Illustrations,
several of which are original. i2mo. 212 pages. Cloth, Si. 2 5

GALABIN'S Midwifery. A Manual for Students and Practitioners. By A. Lewis
Galabix, m.d., F.R.C.P., Professor of Midwifery at and Obstetric Physician to,

Guy's Hospital, London. 227 Illustrations. Cloth, ;g3.oo ; Leather, $3.50

GARDNER. The Brewer, Distiller and Wine Manufacturer. A Handbook for

all Interested :n the Manufacture and Trade of Alcohol and Its Compounds.
Edited by John Gardner, f.c.s. Illustrated. Cloth, Si.75

Bleaching, Dyeing", and Calico Printing. With Formulae. Illustrated. Si-75

Acetic Acid, Vinegar, Ammonia and Alum. Illustrated. Cloth, $1.75

GARROD. On Rheumatism. A Treatise on Rheumatism and Rheumatic Arthritis.

By Archibald Edward Garrod, m.a. Oxon., m.d., m.r.c.s. Eng., Asst. Phy-
sician, West London Hospital. Illustrated. Octavo. Cloth, 36.00

GIBBES'S Practical Histology and Pathology. By Heneage Gibbes, m.b. i2mo.
Third Edition. Cloth, S1.75

GILLIAM'S Pathology. The Essentials of Pathology; a Handbook for Students.

By D. Tod Gilliam, m.d.. Professor of Physiology, Starhng Medical College,
Columbus, O. With 47 Illustrations. i2mo. Cloth, $2.00

GLISAN'S Modem Midwifery. A Text-book. By Rodney Glisan, m.d.. Emeritus
Professor of Midwifery and Diseases of Women and Children in Willamette

Univ., Portland, Oregon. 129 Illus. 8vo. 2d Edition. Cloth, S3-oo

GOODHART and STARR'S Diseases of Children. The Student's Guide to the

Diseases of Children. By J. F. Goodhart, m.d., f.r.c.p., Physician to Evelina

Hospital for Children; Demonstrator of Morbid Anatomy at Guy's Hospital.
Second American from the Third English Edition. Rearranged and
Edited, with notes and additions, by Louis Starr, m.d., Clinical Professor of Dis-

eases of Children in the Universit^^ of Pennsylvania ; Physician to the Children's

Hospital. With many new prescriptions. Cloth, $3.00; Leather, $3.50

GORGAS'S Dental Medicine. A Manual of Materia Medica and Therapeutics,
By Ferdinand J. S. Gorgas, m.d., d.d.s., Professor of the Principles of Dental

Science, Dental Surgery and Dental Mechanism in the Dental Department of

the University of Maryland. Third Edition. Enlarged. 8vo. Cloth, $3. 50

GOULD'S New Medical Dictionary. Including all the Words and Phrases used
in Medicine, with their proper Pronunciation and Definitions, based on Recent
Medical Literature. By George M. Gould, b.a., m.d.. Ophthalmic Surgeon to

the Philadelphia Hospital, etc., With Tables of the Bacilli, Micrococci, Leuco-

maines, Ptomaines, etc., of the Arteries, Muscles, Nerves, Ganglia and Plexuses;
Mineral Springs of U. S., Vital Statistics, etc. Small octavo, 520 pages.

Half Dark Leather, $3.25; Half Morocco, Thumb Index, $4.25
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GOWERS, Manual of Diseases of the Nervous System. A Complete Text-book,

By William R. Gowers, m.d., Prof. Clinical Medicine, University College,
London. Physician to National Hospital for the Paralyzed and Epileptic. 341
Illustrations and 1360 pages. Octavo. Alew Edition Preparing.

«

Diagnosis of Diseases of the Brain. 8vo. Second Ed. Illus. Cloth, $2.00

Diagnosis of Diseases of the Spinal Cord. 4th Edition. Preparitig.

Medical Ophthalmoscopy. A Manual and Atlas, with Colored Autotype and

Lithographic Plates and Wood-cuts, comprising Original Illustrations of the

changes of the Eye in Diseases of the Brain, Kidney, etc. Third Edition.

Revised, with the assistance of R. Marcus Gunn, f.r.c.s., Surgeon, Royal
London Ophthalmic Hospital, Moorfields. Octavo. Cloth, S5.50

Syphilis and the Nervous System. Being the Lettscmian Lectures for 1889.
8vo. In Press.

GROSS'S Biography of John Hunter. John Hunter and His Pupils. By Profes-

sor S. D. Gross, m.d. With a Portrait. Svo. Paper, .75; Cloth, $1.25

GREENHOW. Chronic Bronchitis, especially as connected with Gout, Emphysema,
and Diseases of the Heart. By E. Headlam Greenhow, m.d. i2mo.

Paper, .75; Cloth, $1.25

GRIFFITH'S Graphic Clinical Chart. Designed by J. P. Crozer Griffith,
M.D., Instructor m Clinical Medicine in the University of Pennsylvania. Priiited

in three colors. Sample copies free. Put up in loose packages of 50, .50
Price to Hospitals, 500 copies, I4.00; 1000 copies, $7.50. With name of Hos-

pital printed on, 50 cents extra.

GROVES AND THORP. Chemical Technology. A new and Complete Work.
The Application of Chemistry to the Arts and Manufactures. Edited by
Charles E. Groves, f.r.s., and Wm. Thokp, b.sc, f.i.c. In about eight vol-

umes, with numerous illustrations. Each volume sold separately.

Vol. I. Fuel. By Dr. E. J. Mills, f.r.s., Professor of Chemistry, Anderson
College, Glasgow; and Mr. F. J. Rowan, assisted by an American expert. 607
Illustrations and 4 plates. Octavo. Cloth, 7.50; Half Morocco, $9.00

HABERSHON. On Some Diseases of the Liver. By S. O. Habershon, m.d.,
F.R.C.P., late Senior Physician to Guy's Hospital. A New Edition. Cloth, I1.50

HADDON'S Embryology. An Introduction to the Study of Embryology. For
the Use of Students. By A. C. Haddon, m.a., Prof, of Zoology, Royal College
of Science, Dublin. 190 Illustrations. Cloth, $6.00

HALE. On the Management of Children in Health and Disease. A Book for

Mothers. By Amie M. Hale, m.d. New Enlarged Edition. i2mo. Cloth, .75

HARE. Mediastinal Disease. The Pathology, Clinical History and Diagnosis of
Affections of the Mediastinum other than those of the Heart and Aorta, with
tables giving the Clinical Historj' of 520 cases. The essay to which was awarded
the Fothergillian Medal of the Medical Society of London, 1888. By H. A.
Hare, m.d. (Univ. of Pa.), Demonstrator of Therapeutics and Instructor in Phy-
sical Diagnosis in the Medical Department, and Instructor in Physiology in the

Biological Department, Univ of Pa. 8vo. Illustrated by Six Plates. Cloth, $2.00

HARLAN. Eyesight, and How to Care for It. By George C. Harlan, m.d.,
Prof, of Diseases of the Eye, Philadelphia Polychnic. Illustrated. Cloth, .50

HARLEY. Diseases of the Liver, With or Without Jaundice. Diagnosis and
Treatment. By George Harley, m.d. With Colored Plates and Numerous
Illustrations. 8vo. Price reduced. Cloth, ^3.00 ; Leather, ;j!4.oo

HARRIS. On the Chest. Including the Principal Affections of the Pleurae, Lungs,
Pericardium, Heart and Aorta. By Vincent D. Harris, f.r.c.p., Physician to

the Victoria Park Hospital for Diseases of the Chest, London. With 55 Illus-

trations. Cloth, ;^2.5o
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HARRIS'S Principles and Practice of Dentistry. Including Anatomy, Physi-

ology, Pathology, Therapeutics, Dental Surgeiy and Mechanism. By Chapin A.

Harris, m.d., d.d.s., late President of the Baltimore Dental College, author of

"Dictionary of Medical Terminology and. Dental Surgery." Twelfth Edition.

Revised and Edited by Ferdinand J. S. Gorgas, a.m., m.d., d.d.s., author of

"Dental Medicine;" Professor of the Principles of Dental Science, Dental

Surgery and Dental Mechanism in the University of Maryland. Two Full-page
Plates and 1086 Illustrations. 1225 pages. 8vo. Cloth, $7.00; Leather, is.oo

Medical and Dental Dictionary. A Dictionary of Medical Terminology,
Dental Surgery, and the Collateral Sciences. Fourth Edition, carefully
Revised and Enlarged. By Ferdinand J. S. Gorgas, m.d., d.d.s., Prof, of

Dental Surgery in the Baltimore College. Svo. Cloth, $6.50 ; Leather, $7 5c

HARTRIDGE. Refraction. The Refraction of the Eye. A Manual for Students.

By GusTAvus Hartridge, f.r.c.s., Consulting Ophthalmic Surgeon to St. Bar-

tholomew's Hospital ;
Ass't Surgeon to the Royal Westminster Ophthalmic Hos-

pital, etc. 96 Illustrations and Test Types. Fourth Edition. Cloth, $2.00

HARTSHORNE. Our Homes. Their Situation, Construction, Drainage, etc. By
Henry Hartshorne, m.d. Illustrated. Cloth, .50

HATFIELD. Diseases of Children. By Marcus P. Hatfield, Professor of

Diseases of Children, Chicago Medical College. With a Colored Plate. Being
No. 14,? Qiciz-Compend? Scries. i2mo. Cloth, $1.00

Interleaved for the addition of notes, ;^i.25

HEADLAND'S Action of Medicines. On the Action of Medicines in the System.
By F. W. Headland, m.d. Ninth American Edition. Svo. Cloth, |i3.oo

HEATH'S Operative Surgery. A Course of Operative Surgery, consisting of a

Series of Plates, Drawn from Nature by M. Leveille, of Paris. With Descriptive
Text of Each Operation. By Christopher Heath, f.r.c.s., Holme Professor

of Clinical Surgery in University College, London. Quarto. Second Edition.

Revised. Sold by Subscription. Cloth, |;i 2.00

Minor Surgery and Bandaging. Ninth Edition. Revised and Enlarged.
With 142 Illustrations. i2mo. Cloth, $2.00

Practical Anatomy. A Manual of Dissections. Seventh London Edition.

24 Colored Plates, and nearly 300 other Illustrations. Cloth, ^^5.00

Injuries and Diseases of the Jaws. Third Edition. Revised, with over

150 Illustrations. Svo. Cloth, $4.50

Lectures on Certain Diseases of the Jaws, delivered at the Royal College of

Surgeons of England, 1S87. 64 Illustrations. Svo. Boards, $1.00

HENRY. Ansemia. A Practical Treatise. By Fred'k P. Henry, m.d.. Prof.

Clinical Med. Phila. Polyclinic, Physician to Episcopal and Phila. Hospitals, to

Home for Consumptives, etc. i2mo. Half Cloth, .75

HIGGENS' Ophthalmic Practice. A Manual for Students and Practitioners. By
Charles Higgens, f.r.c.s. Ophthalmic Surgeon at Guy's Hospital. Practical

Series. See Page ig. Cloth, $1.75

Ophthalmic Practice. A Handbook. Second Edition. 32mo. Cloth, .50

HILL AND COOPER. Venereal Diseases. The Student's Manual of Venereal

Diseases, being a concise description of those Affections and their Treatment.

By Berkeley Hill, m.d., Professor of Clinical Surgery, University College, and
Arthur Cooper, m.d.. Late House Surgeon to the Lock Hospital, London.

4th Edition. i2mo. Cloth, $1.00
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HOLDEN'S Anatomy. A Manual of the Dissections of the Human Body. By
Luther Holden, f.r.c.s. Fifth Edition. Carefully Revised and Enlarged.

Specially concerning the Anatomy of the Nervous System, Organs of Special

Sense, etc. By John Langton, f.r.c.s., Surgeon to, and Lecturer on Anatomy
at, St. Bartholomew s Hospital. 208 Illustrations. 8vo.

Oilcloth Covers, for the Dissecting Room, $4.50 ; Cloth, $5.00 ; Leather, $6.00

Human Osteology. Comprising a Description of the Bones, with Colored

Delineations of the Attachments of the Muscles. The General and Micro-

scopical Structure of Bone and its Development. Carefully Revised. By
the Author and Prof. Stewart, of the Royal College of Surgeons' Museum.
With Lithographic Plates and Numerous Illustrations. 7th Ed. Cloth, $6.00

Landmarks. Medical and Surgical. 4th Edition. Bvo. Cloth, $1.25

HOLLAND. The Urine, the Common Poisons and the Milk. Memoranda, Chem-
ical and Microscopical, for Laboratory Use. By J. W. Holland, .\ld., Professor

of Medical Chemistry and Toxicology in Jefferson Medical College, of Philadel-

phia. Third Edition. Revised and Enlarged. Illustrated and Interleaved.

i2mo. Cloth, ;?i.oo

HORWITZ'S Compend of Surgery, including Minor Surgery, Amputations, Frac-

tures, Dislocations, Surgical Diseases, and the Latest Antiseptic Rules, etc., with

Differential Diagnosis and Treatment. By Orville Horwitz, b.s., m.d.. Dem-
onstrator of Anatomy, Jefferson Medical College ; Chief, Out-Patient Surgical

Department, Jefferson Medical College Hospital. Third Edition. Very much
Enlarged and Rearranged. 91 Illustrations and 77 Formula;. i2mo. No.g?Qiaz-
Compend? Series. Cloth, $1.00. Interleaved for the addition of notes, $1.25

HUFELAND. Long Life. Art of Prolonging Life. By C. W. Hufeland.
Edited by Erasmus Wilson, m.d. i2mo. Cloth, $1.00

HUGHES. Compend of the Practice of Medicine. Fourth Edition. Revised and

Enlarged. By Daniel E. Hughes, m.d., Demonstrator of Clinical Medicine a

Jefferson Medical College, Philadelphia. In two parts. Being Nos. 2 and j,
f Quiz- Cemfiend ? Series.

Part I.—Continued, Eruptive and Periodical Fevers, Diseases of the Stomach,
Intestines, Peritoneum, Biliary Passages, Liver, Kidneys, etc., and General

Diseases, etc.

Part II.—Diseases of the Respiratory System, Circulatory System and Ner-
vous System ; Diseases of the Blood, etc.

Price of each Part, in Cloth, $1.00 ;
interleaved for the addition of Notes, $1.25

Physicians' Edition.—In one volume, including the above two parts, a sec-

tion on Skin Diseases, and an index. Foio'th reinsed, enlarged Editioti.

462 pages. Full Morocco, Gilt Edge, %i.^o

HUMPHREY. A Manual for Nurses. Including general Anatomy and Physiology,

management of the sick room, etc. By Laurence Humphrey, m.a., m.b.,

M.R.C.S., Assistant Physician to, and Lecturer at, Addenbrook's Hospital, Cam-
bridge, England. i2mo. Illustrated. 242 pages. Cloth, igi.25

JACOBSON. Operations of Surgery. By W. H. A. Jacobson, b.a. oxon.,
F.R C.S., Eng. ;

Ass't Surgeon, Guy's Hospital; Surgeon at Royal Hospital for

Children and Women, etc. With over 200 lUust. Cloth, ;?5.oo ; Leather, <s6.oo

JAMES on Sore Throat. Its Nature, Varieties and Treatment, including its Con-
nection with other Diseases. By Prosser James, m.d. Fourth Edition, Re-
vised and Enlarged. Colored Plates and Wood-cuts. Paper .75 ; Cloth, $1.7.^

JONES' Aural Surgery. A Practical Handbook on Aural Surgery. By H.
Macnaughton Jones, m.d., Surgeon to the Cork Ophthalmic and Aural Hospital.
Illustrated. SecondEdition, with new Wood Engravings. i2mo. Cloth, ^2.75
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JOURNAL of Laryngology and Ehinology. A Monthly Analytical Record,
devoted to Diseases of the Throat and Nose. Edited by Morell Mackenzie,
M.D. Sample Nos., 2^ cents. Subscription per annum, $3.00

KEATINGr. How to Examine for Life Insurance. A Practical Handbook. By
John M. Keating, President of the Association of Life-Insurance Medical Direc-
torSi With 3 Full-page Plates and other Illustrations. 8vo. Cloth, net, |;2.oo.

KIRKES' Physiology. {Authorized Edition.) A Handbook of Physiology.
Twelfth London Edition, Revised and 'Enlarged. By W. MoRRANT Baker,
M.D. 460 Illustrations. i2mo. 880 Pages. Cloth, $4.00 ; Leather, ^5 00

LANDIS' Compend of Obstetrics ; especially adapted to the Use of Students and
Physicians. By Henry G. Landis, m.d.. Professor of Obstetrics and Diseases
of Women, in Starling Medical College, Columbus, Ohio. Fourth Edition.

Enlarged. With Many Illustrations. No. j f Quiz- Compend ? Series.

Cloth, $1.00; interleaved for the addition of Notes, $1.25
LANDOIS. A Text-Book of Human Physiology ; including Histology and Micro-

scopical Anatomy, with special reference to the requirements of Practical Medi-
cine. By Dr. L. Landois, Professor of Physiology and Director of the Physio-
logical Institute in the University of Greifswald. Third American, translated

from the Sixth German Edition, with additions, by Wm. Stirling, m.d., d.sc.,

Brackenbury Professor of Physiology and Histology in Owen's College, Man-
chester ; Examiner in Physiology in University of Oxford, England. With 692
Illustrations. 8vo. Cloth, $6.50 ; Leather, $7.50

LEBER AND ROTTENSTEIN. Dental Caries and Its Causes. An Investigation
into the Influence of Fungi in the Destruction of the Teeth. By Drs. Leber
and Rottenstein. Illustrated. Paper, .75 ; Cloth, $1.25

LEE. The Microtomist's Vade Mecum. Second Edition. A Handbook of

Methods of Microscopical Anatomy. By Arthur Bolles Lee, Asst. in the Rus-
sian Laboratory of Zoology, at Villefranche-sur-Mer (Nice). 660 Formulje, etc.

Enlarged and Revised. Cloth, $4.00

LEFFMANN'S Compend of Chemistry, Inorganic and Organic. Including Urine

Analysis. By Henry Leffmann, m.d.. Prof, of Chemistry and Metallurgy in

the Penna. College of Dental Surgery, and in the Wagner Free Institute of

Science, Philadelphia. No. 10 ? Quiz- Co7npend ? Series. Third Edition. Re-
written and Adapted for Students of Medicine and Dentistry. i2mo.

Cloth, $1.00. Interleaved for the addition of Notes, $1.25

LEFFMANN & BEAM. Examination of Water for Sanitary and Technical Pur-

poses. By Henry Leffmann, m.d., Professor of Chemistry and Metallurgy,
Penna. College of Dental Surgery, Hygienist and Food Inspector Penna. State

Board of Agriculture, etc.; and William Beam, a.m., formerly Chief Chemist
B. & O. R. R. Illustrated. i2mo. Cloth, $1.25

Progressive Exercises in Practical Chemistry. A Laboratory Handbook.
Illustrated. i2mo. Cloth, f i.oo

LEGG on the Urine. Practical Guide to the Examination of the Urine, for

Practitioner and Student. By J. Wickham Legg, m.d. Sixth Edition, Enlarged.
Illustrated. i2mo. Cloth, .75

LEWERS. On the Diseases of Women. Second Edition. With 146 Engravings.
Practical Series. See Pa<^e ig. i2mo. Cloth, $2.50

LEWIN on Syphilis. The Treatment of Syphilis. By Dr. George Lewin, of

Berlin. Translated by Carl Proegler, m.d., and E. H. Gale, m.d.. Surgeons
U. S. Army. Illustrated. i2mo. Paper, .75 ; Cloth, $1.25

LEWIS, (8EVAN). Mental Diseases. A text-book having special reference to the

Pathological aspects of Insanity. By Bevan Lewis, l.r.c.p., m.r.c.s.. Medi-

cal Director, West Riding Asylum, Wakefield, England. 18 Lithographic plates
and other Illustrations. 8vo. Cloth, $6.00

LIEBREICH'S Atlas of Ophthalmoscopy, composed of 12 Chromo-Lithographic
Plates (containing 59 Figures), with Text. Translated by H. R. Swanzy, m.d.

Third Edition. 4to. Boards, $15.00

LINCOLN. School and Industrial Hygiene. By D. F. Lincoln, m.d. Cloth, .50

LIZARS. (JOHN). On Tobacco. The Use and Abuse of Tobacco. Cloth, .50
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LONGLEY'S Pocket Medical Dictionary for Students and Physicians. Giving
the Correct Definition and Pronunciation of all Words and Terms in General
Use in Medicine and the Collateral Sciences, with an Appendix, containing
Poisons and their Antidotes, Abbreviations Used in Prescriptions, and a Metric
Scale of Doses. By Elias Longley. . Cloth, $i.oo; Tucks and Pocket, ^1.25

LUCKES. Hospital Sisters and their Duties. By Eva C. E. Luckes, Matron to

the London Hospital ;
Author of

"
Lectures on Nursing." i2mo. Cloth, gi.00

MAC MUNN. Chemistry of Urine. Illustrated. Outlines of the Clinical

Chemistry of Urine. By C. A. Mac Munn, m.a., m.d., Dublin. Sixty-four Wood-
cuts and Plate of Spectra. Octavo. $3.00
On the Spectroscope in Medicine. With 3 Chromo-lithographic Plates of

Physiological and Pathological Spectra, and 13 Wood Cuts. Cloth, $3.cx)

MACNAMAEA. On the Eye. A Manual of the Diseases of the Eye. By C.

Macnamara, m.d. Fifth Edition, Carefully Revised
;

with Additions and
Numerous Colored Plates, Diagrams of Eye, Wood-cuts, and Test Types.
Demi 8vo. Preparing.

MACALISTER'S Human Anatomy. 800 Illustrations. A New Text-book for

Students and Practitioners. Systematic and Topographical, including the

Embryology, Histology and Morphology of Man. With special reference to the

requirements of Practical Surgery and Medicine. By Alex. Macalister, m.d.,

F.R.S., Professor of Anatomy in the University of Cambridge, England ; txaminer
in Zoology and Comparative Anatomy, University of London

; formerly Professor
of Anatomy and Surgery, University of Dublin. With 816 Illustrations, 400 of
which are original. Octavo. Cloth, $7.50; Leather. $8.50

MACDONALD'S Microscopical Examinations of Water and Air. A Guide to the

Microscopical Examination of Drinking Water, with an Appendix on the Micro-

scopical Examination of Air. By J. D. Macdonald, m.d. With 25 Litho-

graphic Plates, Reference Tables, etc. Second Ed., Revised. 8vo. Cloth, $2.75

MACKENZIE. The (Esophagus, Nose, Naso-Pharjmx, etc. By Sir Morell
Mackenzie, m.d.. Senior Physician to the Hospital for Diseases of the Chest
and Throat, London. lUus. Being Vol. II of the First Edition of his Treatise
on the Throat and Nose. Complete in itself. Cloth, $3.00; Leather, $4.00

The Pharmacopoeia of the Hospital for Diseases of the Throat and Nose.
Fourth Edition, Enlarged, Containing 250 Formulae, with Directions for their

Preparation and Use. i6mo. Cloth, $1.25

MANN'S Manual of Psychological Medicine and Allied Nervous Diseases. Their

Diagnosis, Pathology, Prognosis and Treatment, including their Medico-Legal
Aspects ;

with chapter on Expert Testimony, and an abstract of the laws relating
to the Insane in all the States of the Union. By Edward C. Mann, m.d.,
member of the New York County Medical Society. With Illustrations of Typical
Faces of the Insane, Handwriting of the Insane, and Micro-photographic Sec-
tions of the Brain and Spinal Cord. Octavo. Cloth, $5.00 ;

Leather g6.oo

MARSHALL'S Physiological Diagrams, Life Size, Colored. Eleven Life-size

Diagrams (each 7 feet by 3 feet 7 inches). Designed for Demonstration before
the Class. By John Marshall, f.r.s., f.r.c.s.. Professor of Anatomy to the

Royal Academy; Professor of Surgery, University College, London, etc.

In Sheets Unmounted, net, $40.00
Backed with Muslin and Mounted on Rollers, net, $60.00

Ditto, Spring Rollers, in Handsome Walnut Wall Map Case (Send for

Special Circular), ......... Net, $100.00
Smgle Plates, Sheets, net, $5.00; Mounted, $7.50; Explanatory Key, 50 cents.

No. I—The Skeleton and Ligaments. No. 2—The Muscles and Joints, with
Animal Mechanics. No. 3

—The Viscera in Position. The Structure of the Lungs.
No. 4—The Heart and Principal Bloodvessels. No. 5

—The Lymphatics or Aljsorb-

ents. No. 6—The Digestive Organs. No. 7
—The Brain and Nerves. Nos. 8 and 9—

The Organs of the Senses. Nos. 10 and 11—The Microscopic Structure of the
Textures and Organs.
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MARSHALL & SMITH. On the Urine. The Chemical Analysis of the Urine.

By John Marshall, m.d., and Prof. Edgar F. Smith, of the Chemical Labora-

tories, University of Pennsylvania, Phototype Plates. i2mo. Cloth, $i.oo

MASON'S Compend of Electricity, and its Medical and Surgical Uses. By
Charles F. Mason, m.d.. Assistant Surgeon U. S. Army. With an Intro-

duction by Charles H. May, m.d., Instructor in the New York Polyclinic.
Numerous Illustrations. i2mo. Cloth, Si.oo

MAXWELL. Terminologia Medica Polyglotta. By Dr. Theodore Maxwell,
assisted by others in various countries. 8vo. Cloth, $4.00

The object of this work is to assist the medical men of any nationality in reading medical literature written
in a language not their own. Each term is usually given in seven languages, viz. : English, French, German,
Italian, Spanish, Russian and Latin.

MAYS' Therapeutic Forces ; or. The Action of Medicine in the Light of the Doc-
trine of Conservation of Force. By Thomas J. Mays, m.d. Cloth, $1.25

Theine in the Treatment of .Neuralgia. Being a Contribution to the Thera-

peutics of Pain. i6mo. ^ bound, .50

MEADOWS' Obstetrics. A Text-Book 'of Midwifery. Including the Signs and

Symptoms of Pregnancy, Obstetric Operations, Diseases of the Puerperal State,

etc. By Alfred Meadows, m.d. Third American, from Fourth London Edi-
tion. Revised and Enlarged. With 145 Illustrations. 8vo. Cloth, $2.00

MEDICAL Directory of Philadelphia and Camden, 1889. Containing lists of

Physicians of all Schools of Practice, Dentists, Veterinarians, Druggists and
Chemists, with information concerning Medical Societies, Colleges and Associa-

tions, Hospitals, Asylums, Charities, etc. Morocco, Gilt edges, $2.50

MEIGS. Milk Analysis and Infant Feeding. A Practical Treatise on the Ex-
amination of Human and Cows' Milk, Cream, Condensed ]\Iilk, etc., and
Directions as to the Diet of Young Infants. By Arthur V. Meigs, m.d., Physi-
cian to the Pennsylvania Hospital, Philadelphia. i2mo. Cloth, $1.00

MEIGS and PEPPER on Children. A Practical Treatise on the Diseases of

Children. By J. Forsyth Meigs, m.d.. Fellow of the College of Physicians of

Philadelphia, etc., etc., and William Pepper, m.d.. Professor of the Principles
and Practice of Medicine in the Medical Department, University of Pennsyl-
vania. Seventh Edition. Cloth, $5.00 ; Leather, g6.oo

MEKRELL'S Digest of Materia Medica. Forming a Complete Pharmacopoeia for

the use of Physicians, Pharmacists and Students. By Albert Merrell, m.d.
Octavo. Half dark Calf, §4.00

MEYER. Ophthalmology. A Manual of Diseases of the Eye. By Dr. Edouard
Meyer, Prof a L'Ecole de la Faculte de Medicine de Paris, Chev. of the Legion
of Honor, etc. Translated from the Third French Edition, with the assistance

of the author, by A. Freedland Fergus, m.b.. Assistant Surgeon Glasgow
Eye Infirmary. With 270 Illustrations, and two Colored Plates prepared
under the direction of Dr. Richard Liebreich, m.r.cs., Author of the "Atlas
of Ophthalmoscopy." 8vo. Cloth, $4.50 ; Leather, $5.50

MILLER and LIZAR'S Alcohol and Tobacco. Alcohol. Its Place and Power.

By James Miller, f.r.c.s.
; and. Tobacco, Its Use and Abuse. By John Lizars,

M.D. The two essays in one volume. Cloth, $1.00; Separate, each .50

MILLS. Fuel and Its Applications. By E. J. Mills, d.sc, f.r.s., and E. J.

Rowan, c.E. (See Groves and Thorp Technology.) 8vo. Clo.,$7.5o; Half Mor. $9.0x5

MONEY, On Children. Treatment of Disease in Children, including the Outlines
of Diagnosis and the Chief Pathological Differences between Children and
Adults. By Angel Money, m.d., m.r.c.p., Asst. Physician to the Hospital for

Sick Children, Great Orniond St., and to the Victoria Park Chest Hospital, Lon-
don. Practical Scries. See Pai^e ig. i2mo. 560 pages. Cloth, ^3.00

MOPwRIS. Compend of Gynscology. By Henry Morris, m.d.. Demonstrator of

Obstetrics, Jefferson Medical College, Phila., etc. With Forty-five illustrations.

Being f (Juiz-Compoui ? No. y. Cloth, 51.00; Interleaved for Notes, $1.25

J
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MORTON on Refraction of the Eye. Its Diagnosis and the Correction of its Errors.

With Chapter on Keratoscopy, and Test Types. By A. Morton, m.b. Third

Edition, Revised and Enlarged. - Cloth, $i.oo

MURRELL. Massotherapeutics. Massage as a Mode of Treatment. By Wm.
MuRRELL, M.D., F.R.C.P., Lecturer on Pharmacology and Therapeutics at West-
minster Hospital. 5th Edition. Revised. I2m0. Cloth, $1.50

Clironic Bronchitis and its Treatment. A Clinical Study. i2mo. 176

pages. Cloth, $1 50

MiJTER. Practical and .Analytical Chemistry. By John Muter, f.r.s., f.c.s.,

etc. Third Edition. Revised and Illustrated. Cloth, $2.00

NEW SYDENHAM SOCIETY Publications. Three to Six Volumes published
each year. List of Volumes upon applicatiofi. Per annum, $9.00

OBERSTEINER, The Anatomy of the Central Nervous Organs. A Guide to the

study of tlieir structure in Health and Disease. By Professor H. Obersteiner,
of the University of Vienna. Translated, with annotations and additions, by
Alex. Hill, M.A., M.D., Master of Downing College, Cambridge. 198 Illustrations.

Sq. Octavo. Cloth, §6.00

OPHTHALMIC REVIEW. A Monthly Record of Ophthalmic Science. Published
in London. Satnple Numbers, 2j cents. Per annum, f3.00

OSGOOD. The Winter and Its Dangers. By Ha.milton Osgood, m.d. Qloth, .50

OSLER. Cerebral Palsies of Children. A Clinical Study from the Infirmary for

Nervous Diseases, Philadelphia. By William Osler, m.d., f.r.c.p., London,
etc. 8vo. Cloth, $2.00

OSTROM. Massage and the Original Swedish Movements. Their Application
to Various Diseases of the Body. A Manual for Students, Nurses and Physicians.

By KuRRE W. OsTROM, from the Royal University of Upsala, Sweden
;
Instructor

in Massage and Swedish Moveinents in the Hospital of the University of

Pennsylvania, and in the Philadelphia Polyclinic and College for Graduates in

Medicine, etc. Illustrated by Wood Engravings, drawn especially for this pur-

pose. i2mo. Cloth, .75

OVERMAN'S Practical Mineralogy, Assaying and Mining, with a Description of

the Useful Minerals, etc. By Frederick Overman, Mining Engineer. Elev-
enth Edition. i2mo. Cloth, $1.00

PACKARD'S Sea Air and Sea Bathing. By John H. Packard, one of the Phy-
sicians to the Pennsylvania Hospital, Philadelphia. Cloth, .50

PAGE'S Injuries of the Spine and Spinal Cord, without apparent Lesion and Ner-
vous Shock. In their Surgical and Medico-Legal Aspects. By Herbert W.
Page, m.d., f.r.c.s. Third Edition, Revised. Octavo. Preparing.

PARKES' Practical Hygiene. By Edward A. Parkes, m.d. The Seventh Re-
vised and Enlarged Edition. With Many Illustrations. Svo. Cloth, $4.50

PARKES. Hygiene and Public Health. A Practical Manual. By Louis C.

Pakkes, m.d., d.p.h. London Hospital; Assistant Professor of Hygiene and
Public Health, at University College, etc. i2mo. Second Edition. Cloth, $2.50

PARRISH'S Alcoholic Inebriety. From a Medical Standpoint, with Illustrative

Cases from the Clinical Records of the Author. By Joseph Parrish, m.d.,
President of the Amer. Assoc, for Cure of Inebriates. Paper, .75 ; Cloth, $1.25

PARVIN'S Winckel's Diseases of Women. (See Winckel, page 25).

PARVIN. Lectures on Obstetric Nursing. Delivered at the Training School for

Nurses of the Philadelphia Hospital. By Theophilus Parvin, m.d,. Professor
of Obstetrics and Diseases of Women and Children, at Jefferson Medical College ;

Obstetrician to Philadelphia Hospital. i2mo. Cloth, .75

PENNSYLVANIA Hospital Reports. Edited by a Committee of the Hospital
Staff: J. M. DaCosta, m.d., and William Hunt. Containing Original Articles

by the Staff. With many other Illustrations. Paper, .75 ; Cloth, $1.25
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PHYSICIAN'S VISITING LIST. Published Annually. Thirty-ninth Year of its

Publication.

For 25 Patients weekly.

REGULAB EDITION".

Tucks, pocket and pencil, Gilt Edges,
50



THE PRACTICAL SERIES
THREE NEW VOLUMES.

PARKES. Hygiene and Public Health, A Practical Manual. By Louis C.

Parkes, M.D., D.P.H., London Hospital ;
Fellow of the Sanitary Institute ;

Assistant Professor of Hygiene and Public Health, at University College, etc.

i2mo. Second Edition. Cloth, $2.50

LEWERS. On the Diseases of Women. A Practical Treatise. By Dr. A. H.

N. Lewers, Assistant Obstetric Physician to the London Hospital ;
and Phy-

sician to Out-patients, Queen Charlotte's Lying-in Hospital; Examiner in Mid-

wifery and Diseases of Women to the Society of Apothecaries of London. With

146 Engravings. Second Edition, Revised. Cloth, $2.50

BUXTON. On Anaesthetics. A Manual of their Uses and Administration. By
Dudley Wilmot Buxton, m.d., b.s., Ass't to Prof, of Med., and Administrator

of Anaesthetics, University College Hospital, London. Illustrated.

Second Edition in Press.

MONEY. On Children. Treatment of

Disease in Children, including the Out-

lines of Diagnosis and the Chief

Pathological Differences between Chil-

dren and Adults. By Angel Money,

M.D., M.R.C.P., Ass't Physician to the

Hospital for Sick Children, Great

Ormond St., and to the Victoria Park

Chest Hospital, London. i2mo. 560

pages. Cloth, $3.00

PRITCHARD. On the Ear. Handbook

of Diseases of the Ear. By Urban

Pritchard, M.D., F.R.C.S., Professor

of Aural Surgery, King's College,

London, Aural Surgeon to King's

College Hospital, Senior Surgeon to

the Royal Ear Hospital, etc. i2mo.

2d Edition. Illustrated. In Press.

BARRETT. Dental Surgery for Gen-

eral Practitioners and Students of

Medicine and Dentistry. E.xtraction

of Teeth, etc. By A. W. Barrett,
M.D. 2d Edition, Revised and En-

larged. 80 Illustrations. Cloth, gi.25

COLLIE On Fevers. A Practical Treat-

ise on Fevers, Their History, Etiology.

Diagnosis, Prognosis and Treatment.

By Alexander Collie, m.d,, m.r.-

C.P., Lond. Medical Officer of the Ho-

merton, and of the London Fever Hos-

pitals. Colored Plates. Cloth, $2.50

RALFE. Diseases of the Kidney and

Urinary Derangements. By C. H.

Ralfe, M.D., F.R.C.P., Ass't Physician

to the London Hospital. Illustrated.

i2mo. •
Clotn, $2.75

REEVES. Bodily Deformities and

their Treatment. A Handbook of

Practical Orthopaedics. By H. A.

Reeves, m.d., Senior Ass't Surgeon to

the London Hospital, Surgeon to the

Royal Orthopedic Hospital. 228 lUus.

Cloth, $2.25

HIGGENS. Ophthalmic Practice. A
Manual for Students and Practitioners.

By Charles Higgins, f.r.c.p., Opthal-

mic Surgeon to Guy's Hospital. Illus-

trated. 274 pages. Cloth, $1.75

*^* The volumes of this series, written by well-known physicians and surgeons of large

private and hospital experience, embrace the various branches of medicine and surgery. They
are of a thoroughly practical character, calculated to meet the requirements of the practitioner,

and present the most recent methods and information in a compact shape and at a low price.

Bound TTniforxnly, in a Handsome and Distinctive Cloth Binding, and

mailed to any address, on receipt of the price.
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POTTER. Compend of Anatomy, including Visceral Anatomy. Formerly pub-
lished separately. Based iipon Gray. Fifth Edition. Revised, and greatly

Enlarged. With i6 Lithographed Plates and 117 other Illustrations. Being No.
I f Qiciz-Compend ? Series. Cloth, $1.00; Interleaved for taking Notes, $1.25

Compend of Materia Medica, Therapeutics and Prescription Writing,
arranged in accordance with the last Revision U. S. Pharmacopoeia, with

special reference to the Physiological Action of Drugs. Fifth Revised and

Improved Edition, with Index. Being No. 6 f Quiz-Compend? Series.

Cloth, $1.06. Interleaved for taking Notes, $1.25

PRITCHARD on the Ear. Handbook of Diseases of the Ear. By Urban
Pritchard, M.D., F.R.C.S., Professor of Aural Surgery, King's College, London,
Aural Surgeon to King's College Hospital, Senior Surgeon to the Royal Ear

Hospital, etc. 2d Ed. Illus. i2mo. Practical Series. See Page ig. In Press.

PROCTER'S Practical Pharmacy. Lectures on Practical Pharmacy. With 43

Engravings and 32 Lithographic Fac -simile Prescriptions. By Barnard S.

Procter. Second Edition. Cloth, %\.^o
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RALFE. Diseases of the Kidney and Urinary Derangements. By C. H. Ralfe.
Illustrated. i2mo. Practical Series. See Page ig. Cloth, $2.75
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REEVES. Bodily Deformities and their Treatment. A Handbook of Practical
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RICHARDSON'S Mechanical Dentistry. A Practical Treatise on Mechanical

Dentistry. By Joseph Richardson, D.D.s. Fifth Edition. Thoroughly Revised.
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RICHTER'S Inorganic Chemistry. A Text-book for Students. By Prof. Victor
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Edition. Authorized Translation by Edgar F. Smith, m.a., ph.d.. Prof, of

Chemistry, University of Pennsylvania, Member of the Chemical Societies of

Berlin and Paris. 8g Illustrations and a Colored Plate. l2mo. Cloth, $2.00

Organic Chemistry. A Text-book for Students. Translated from the Fourth
German Ed., by Prof. Edgar F. Smith. Illus. Cloth, $3.00 ; Leather, $3.50

ROBERTS. Bow-Legs. Clinical Lectures on Orthopsedic Surgery. By A. Sydney
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ROBERTS, Practice of Medicine. The Theory and Practice of Medicine. By
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London. Eighth Edition, with Illustrations. 8vo. Cloth, ^5.50; Leather, ^6.50
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SAKSOM'S Diseases of the Heart. Valvular Disease of the Heart. By Arthur
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SCANZONI. Sexual Organs of Women.. A Practical Treatise on the Diseases
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ner, A.M., M.D. 60 Illustrations. Fourth Edition. Octavo. Cloth, $4.00

SCHNEE. Diabetes, its Cause and Permanent Cure. From the standpoint of ex-

perience and Scientific Investigation. By Emil Schnee, Consulting Physician
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Edition, greatly enlarged, with about 200 Illustrations. Cloth, $3.00

SMITH'S Wasting Diseases of Infants and Children. By Eustace Smith, m.d.,
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Edition, Enlarged. 8vo. Cloth, #3.00
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pal Operations. By J. Greig Smith, m.a., f.r.s.e., Surg, to British Royal In-

firmary. Illustrated. Third Edition. Cloth, ;g7.oo

SMITH. Electro-Chemical Analysis. By Edgar F. Smith, Prof, of Analytical

Chemistry, University of Penna. 26 Illustrations. i2mo. Cloth, $1.00

SMITH (TYLER). Lectures on Obstetrics. Delivered at St. Mary's Hospital.
With an Introductory Lecture on the History and Art of Midwifery, and Copious
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STARR and WALKER. Physiological Action of Medicines. Prepared for the

use of Students of the Medical Department, University of Penna. By Louis
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ling, M.D., Sc.D., Prof, of Phys., Owens College, Victoria University, Manchester.
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of Philadelphia. By John Strahan, m.d. (Univ. of Ireland), late Res. Surgeon
Belfast Union Infirmary and Fever Hospital. Octavo. Cloth, ;?i.5o
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F.R.C.S., Lecturer on Pathology, Royal College of Surgeons ;

Assis. Surg, and
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the National Eye and Ear Intinnary ; Ophthalmic Surgeon to the Adelaide Hos-
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TAFT'S Operative Dentistry. A Practical Treatise on Operative Dentistry. By
Jonathan Taft, d.d.s. Fourth Revised and Enlarged Edition. Over 100 Il-

lustrations. 8vo. Cloth, $4.25 ; Leather, $5.00
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TALBOT. Irregularities of the Teeth, and Their Treatment. By Eugene S.

Talbot, m.d.. Professor of Dental Surgery Woman's Medical College, and
Lecturer on Dental Pathology in Rush Medical College, Chicago. Second Edi-
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TANNER'S Index of Diseases and their Treatment. By Thos. Hawkes Tanner,
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THOMPSON. Lithotomy and Lithotrity. Practical Lithotomy and Lithotrity ;
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On the Prostate. Diseases of the Prostate. Their Pathology and Treatment.
Sixth London Edition. Svo. Illustrated. Cloth, $2.00

Calculous Diseases. The Preventive Treatment of Calculous Disease, and
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TILT'S Change of Life in Women, in Health and Disease. A Practical Treatise
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Treatment of
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from the 2d Ed. by F. Chance, m.d. 134 Illus. 8th Am. Ed. Cloth, J4.00
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WARING. Practical Therapeutics. A Manual for Physicians and Students. By
Edward J. Waring, m.d. Fourth Edition. Revised, Rewritten and Rearranged
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WATSON on Amputations of the Extremities and Their Complications. By
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Christ's Hospital, Jersey City, N. J. ;
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Gynaecology, and Director of the Royal University Clinic for Women, in Munich.
Translated by special authority of Author and Publisher, under the supervision
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Obstetrics and Diseases of Women and Children in Jefferson Medical Col-
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2d Edition, Revised and Enlarged. Cloth, $3.00 ; Leather. $3.50
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WOAKES. Post-Nasal Catarrh and Diseases of the Nose, causing Deafness. By
Edward Woakes, m.d.. Senior Aural Surgeon to the London Hospital for
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WOLFF. Manual of Applied Medical Chemistry for Students and Practitioners of

Medicine. By Lawrence Wolff, m.d.. Demonstrator of Chemistry in Jeffer-
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WOOD. Brain Work and Overwork. By Prof. H. C. Wood, Chnical Professor

of Nervous Diseases, University of Pennsylvania. i2mo. Cloth, .50

WOODY. Essentials of Chemistry and Urinalysis. By Sam E. Woody, a.m.,

M.D., Professor of Chemistry and Public Hygiene, and Clinical Lecturer on
Diseases of Children, in the Kentucky School of Medicine. Third Edition.

Illustrated. i2mo. Cloth, $1.25

WYNTER and WETHERED. Clinical and Practical Pathology. A Manual
of Clinical and Practical Pathology. By W. Essex Wvnter, m.d., Medical Reg-
istrar and late Dem. of Anat. and Chem. at the Middlesex Hospital, and
Frank J. Wethered, m.d., Asst. Phys. to the City of London Hospital for Dis.

of the Chest. 4 Colored Plates and 67 other Illustrations. 8vo. Cloth, $4-00
WYTHE on the Microscope. A Manual of Microscopy and Compendium of the

Microscopic Sciences, Micro-mineralogy, Biology, Histology and Practical Medi-
cine, with Index and Glossary and the genera of microscopic plants. By Joseph
H. Wythe, a.m., m.d. Fourth Edition. 252 Illus. Cloth, S3.00
Dose and Symptom Book. The Physician's Pocket Dose and Symptom Book.
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Cloth, ^i.oo; Leather, with Tucks and Pocket, $1.25

YEO'S Manual of Physiology. Fourth Edition. A Text-book for Students of

Medicine. By Gerald F. Yeo., m.d. f.r.c.s.. Professor of Physiology in King's
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Demi-Octavo. Price of each, book, Cloth, $3.00; Leather, $3.50.
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price at which they have been published is an additional point in their favor. Full circular, descriptive of
the Series, will be sent upon application.
WALSHAM S PRACTICAL SURGERY. A Manual for Students and Physicians. By Wm. J.

Walsh.^m, m d., Asst. Suigcon to, and Demonstrator of Surgery in, St. Bartholomew's Hospital; Sur-

geon to Metropolitan Free Hospital, Lorjdon, etc. 236 Illust. 656 pp.

Cloth, §3.00; Leather, $3.50
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PARVIN'S-WINCKEL'S DISEASES OF WOMEN. Second Edition. A Treatise on the Dis-

eases of Women. Including the Diseases of the Bladder and Urethra. By Dr. F. Winckel, Professor
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son Medical College. Illustrated Ly 150 fine Engravings on Wood, most of which are new. 760 pp.

/ Cloth, $300; Leather, §3.50
GALABIN'S MIDWIFERY. A Manual of Widwifery. By At FRED Lewis Galabin, m.a., m.d.,

Obstetric Physician and Lecturer on Midwifery and the Diseases of Women at Guy's Hospiial, London;
Examiner in Midwifery to the Conjoint Examining Board of England. 227 Illustrations. 753 pages.

Cloth, $3.00; Leather, §3.50
Fioin the Archiv s of Gynaecology, Mitv Y^^rk.
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YEO'S MANUAL OF PHYSIOLOGY. Fourth Edition. A New Text-book for Students. By

Ger.\i D F. Yeo, m.d., F.R.C.S., Profcssor of Physiology in King's College, London. 321 lUustra-
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Authorized translation. First American, from the Fourth German Edition. By Edgar F. Smith, m.d.,
PH D , Translator of Richter"s Inorganic Chemistry ; Prof, of Chemistry in Wittenberg College, Spring-
field, Ohio; formerly in the Laboratoiies of the University of Peimsylvania; Member of the Chemical
Societies of Berlin and Paris, of the Academy of Natural Sciences of Phi adelphia, etc. Illustrated.

710 pages. Clolh, $300; Leather. $3.50GOODHARTAND STARR, DISEASES OF CHILDREN. Second Edition. By J. F. Gor.DH.A.RT,

M.D., Physician to the Eveiina Hospital for Children ; Assistant Physician to Guy's Hospi al, Londcn.
Second American from third English Edition. Revised and Edited by Louis Stakr, m.d., Clmical

Professor of Diseises of Childrtn in the Hospital of the University of Pennsylvania, and Physician to the

Children's Hospital, 1 hila. With many new Prescriptions and Directions for making Artificial Human
Milk, for the Artific al Digestion of Milk, etc. 760 pages. Cloth, ^^3.00; Leather, 33.50

Front The New Vo> k Medical Record.
' As it is said of some men, so it might be said ot some books, that they are ' born to greatness.' This new volume has

we believe, a mission, particularly in the hands of the young members of the profession. In these days ot proli.xitj in medical

literature, it is refreshing to nieet with an author who knows both what to say and when he has said it."

WARING'S PRACTICAL THERAPEUTICS. Fourth Edition. A Manual of Practical Thera-

peutics, considered with reference to Articles of the Materia Medica. Containing, also, an Index of

Diseases, with a list of Medicines applicable as Remedies, and a fill] Index of the Medicines and

Preparations noticed in the work. By Edward John Waring, m.d., f.r.c.p., f.l.s., etc. 4th

Edinon. Rewritten and Revised. Edited by Dudley W. Buxton, m.d
,
Asst. to the Prof, of Medicine

at University College Hospital; Member of the Royal College of Physicians of London. 666 pages.

Cloth, $3.00; Leather, 33.50
From The Kansas Citv Medical Record.

" As a work of reference it excels, on account of the several complete indexes added to this edition. It was deservedly

popular in former editions, and will be more so in the orie before us, on account of the careful arrangement of the subjects."

REESE'S MEDICAL JURISPRUDENCE AND TOXICOLOGY. Second Edition. By John J.

Reese, m.d
,
Professor of Medical Jurisprudence and Toxicology in the University of Pennsylvania ; late

President of the Medical Jurisprudence Society of Philadelphia; Physician to .St. Joseph's Hospital;
Member of the College of Physicians of Phila.; Corresp.)nding Member of the New York Medico-Legal

Society, etc. 2d Edition. Revised and Enlarged. 654 pages. Cloth, S3 00; Leather, S3.50

THE MOST PRACTICAL SERIES OF TEXT-BOOKS.



JUST PUBLISHED. THIRD EDITION.

HUMAN PHYSIOLOGY.
By LANDOIS AND STIRLING.

With 692 Illustrations.

THIRD AMERICAN, FROM THE SIXTH GERMAN EDITION.

A Text-Book of Human Physiology, including Histology and Microscopical Anatomy,
with special reference to the requirements of Practical Medicine. By
Dr. L. Landois, Professor of Physiology and Director of the Physiological Institute,

University of Greifswald. Translated from the Fifth German Edition, with addi-

tions by Wm. Stirling, m.d., Scd., Brackenbury, Professor of Physiology and

Histology in Owen's College and Victoria University, Manchester; Examiner in

the Honors' School of Science, University of Oxford, England. Third Edition,
revised and enlarged. 692 Illustrations.

"A BRIDGE BETWEEN PHYSIOLOGY AND PRACTICAL MEDICINE."

One Volume. Royal Octavo. Cloth, $6.50 ; Leather, $7.50,

From the Prefaces to the English Edition.

The fact that Prof. Landois' book has passed through four large editions in the original since 1880, and
that in barely six months' time a second edition of the Enghsh has been called for, shows that in some

special way it has met a want. The characteristic which has thus commended the work will be found

mainly to lie in its eminent practicability; and it is this consideration which has induced me to undertake the

task of putting it into English. Landois' work, in fact, forms a Bridge between Physiology and the Practice

of Medicine. It never loses sight of the fact that the student of today is the practicing physician of

tomorrow. In the same way, the work offers to the busy physician in practice a ready means of refreshing
his men.ory on the theoretical aspects of Medicine. He can pass backward from the examination of patho-
logical phenomena to the normal processes, and, in the study of these, find new indications and new lights
for the appreciation and treatment of the cases under consideration. With this object in view, all the

methods of investigation which may, to advantage, be used by the practitioner, are carefully and fully
described. Many additions, and about one hundred illustrations, have been introduced into this second

English edition, and the whole work carefully revised.

PRESS NOTICES.
" Most effectively aids the busy physician to trace from morbid phenomena back the course of divergence from

healthy physical operations, and to gather in this way new lights and novel indications tor the comprehension and treatment
ot the maladies with which he is called upjn to cope."—American Journal nf Aledical Sciences.

"
I know of no book which is its equal in the applications to the needs of clinical medicine."—Prof. Harrison Allen, late

Professor of I liysiology. University of Pennsylvania." We have no hesitation in saying that this is the work to which the Practitioner will turn whenever he desires light
thrown upon the phenomena of a COMPLICATED or important case."—Edinburgh MedicalJournal.

" So great are the advantages offered by Prof. Landois' 'I'ext-Book, from the exhaustive and eminently practical
manner in which the subject is treated, that it has passed through four large editions in the same number of years. . . .

Dr. Stirling's annotations have materially added to the value of the work. Admirably adapted for the Practitioner. . . .

With this Text-book at command, no Student could fail in his examination."— The Lancet.
"One of the most practical works on Physiology ever written, forming a '

bridge
' between Physiology and Practical

Medicine. ... Its chief merits are its completeness and conciseness. . . . The additions by the Editor are able and judicious.
. . . Excellently clkar, attractive and succinct."— Sr?V/j// MedicalJournal." The great subjects dealt with are t'ealed in an admirably clear, terse, and happily illustrated manner."—Practitioner.

"
Unquestionably the most admirable exposition of the relations of Human Physiology to Practical Medicine ever laid

before English readers
"—Students' Journal." As a work of reference, Landois and Stirling's Treatise ought to take the foremost place among the text-

books in the English language. The wood-cuts are noticeable for their number and beauty."— (^lasgo^v MedicalJournal.
" Landois' Physiology is, without question, the best text-book on the subject that has ever been written."—A'eiv York Medical Record.
" The chapter on the Brain and Spinal Cord will be a rrost valuable one for the general reader, the translator's notes adding

not a iittle to its importance. The sections on Sight and Hearing are exhaustive. . . . The Chemistry of the Urine is thoroughly
considered. ... In its present form, the value of the original has been greatly increased. . . . The text is smooth, accurate,
and unusually fiee from Germanisms ;

in fact, it is good English."—New York MedicalJournal."
It is not for the physiological student alone that Prof Landois' book possesses great value, for it has been addressed

to the practitioner of medicine as well, who will find here a direct application of physiological to pathological processes."
Medical Bulletin.

P. BLAKISTON, SON & CO., Publishers, 1012 Walnut St., Philadelphia.



DISEASES OF THE SKIN.
BY T. MCCALL ANDERSON. M. D.,

Professor of Clinical Medicine in the University of Glasgow.

ASSISTED BY

Dr. James Christie, Sec'y London Epidemiological Society for Indian Ocean and East Africa; Mem.
Medical Soc. of Bombay, etc. Dr. Hector C. Cameron, Surgeon and Lecturer to Western Infirmary,

Glasgow; Surgeon to Glasgow Hospital for Children, etc. William Macewen, m.b., m.d., Lecturer on

Systematic and Clinical Surgery, Royal Infirmary ; Surgeon to Royal Infirmary and Children's Hospital,

Glasgow, etc.

WITH COLORED PLATES AND NUMEROUS WOOD ENGRAVINGS.
Octavo. 650 Pages. Cloth, $4.50 ; Leather, $5.50.

A treatise on Diseases of the Skin, ^vith reference to Diagnosis and Treatment,
including an Analysis of 11,000 Consecutive Cases. Thoroughly illustrated by new and

handsome wood engravings, and several colored and steel plates prepared, under the

direction of the author, from special drawings by Dr. John Wilson.

PARTICULARLY STRONG IN TREATMENT.
J8@" Special attention is given to the Differential Diagnosis of Skin Diseases and to the

treatment. There are over 150 prescriptions, which will serve as hints to the physician
in dealing with obstinate and chronic cases.

There has been no complete treatise on Dermatology issued for several years ; Professor

Anderson has, therefore, chosen an opportune time to publish his book.

ILLUSTRATING ONE OF THE DISEASES OF THE HaiK (See Fig. b,page j).

For nearly twenty-five years Professor Anderson has been a general practitioner and a

hospital physician, with unusual opportunities for the study of this class of diseases, though
not a "specialist," as the term is understood. His experience is, therefore, of great

value, and the physician will feel that, in consulting this work, he is reading the expe-
riences of a man situated as himself—with the same difficulties of diagnosis and treatment,

and who has surmounted them successfully. We believe this to be a valuable feature of

the book that will be recognized at once; for it is undoubtedly a fact that a work like

the present contains much practical information and many hints not to be found else-

where. Professor Anderson is particularly happy in illustrating the impor-
tant relations subsisting between the general economy and its covering, and
his ideas of pathology and therapeutics, including a consideration of all the general

and local manifestations of the common diseases of the economy which are manifested

upon the surface, will find many appreciative readers.

Diseases of the hair receive full systematic treatment.
" We welcome Dr. Anderson's work not only as a friend, but as a benefactor to the profession, because the author has

stricken off mediaeval shackles of insuperable nomenclature and made crooked ways straight in the diagnosis and treatment of
this hitherto but little understood class of diseases. The chapter on Eczema is, alone, worth the price of the book."—Nashville
Medi al hews.



NEW AND
REVISED
EDITIONS. PQUIZ-COMPENDS.?
A Series of Practical Manuals for the Physician and Student.

Compiled in accordance with the latest teachings of prominent lecturers
and the most popular Text-books.

Bound in Cloth, each $i.oo. Interleaved, for the Addition of Notes, $1.25.

They form a most complete, practical and exhaustive set of manuals, containing information
nowhere else collected in such a practical shape. Thoroughly up to the times in every respect,

containing many new prescriptions and formula, and over 300 illustrations, many of which have
been drawn and engraved specially lor this series. The authors have had large experience as

quiz-masters and attaches of colleges, with exceptional opportunities for noting the most recent
advances and methods. The arrangement of the subjects, illustrations, types, etc., are all of the
most approved form. They are constantly being revised, so as 10 include the latest and best

teachings, and can be used by students of any college of medicine, dentistry and pharmacy.
No. I. Human Anatomy. Fifth Edition, including Visceral Anatomy, formerly

published separately. 16 Lithograph Plates, Tables, and 117 Illustrations. By
Samuel O. L. Potter m.a , m.d., late A. A. Surgeon, U. S. Army. Professor of Practice,

Cooper Med. College, San F"rancisco.

Nos. 2 and 3. Practice of Medicine. Fourth Edition, Enlarged. By Daniel E.

Hughes, m.d., late Demonstrator of Clinical Medicine in Jefferson Med. College, Phila. ;

Physician-in Chief, Philadelphia Hospital. In two parts.
Part I.—Continued, Eniptive and Periodical Fevers, Diseases of the Stomach, Intestines, Peritoneum,

Biliary Passages, Liver, Kidneys, etc. (including Tests fir Urine), General Diseases, etc.

Part II.— Diseases of the Respiratory System (including Physical Diagnosis), Circulatory System and
Nervous System ; Diseases of the Blood, etc.

*»* These little books can be regarded as a full set of notes upon the Practice of Medicine, containing the

Synonyms, Definitions, Causes, Symptoms, Prognosis, Diagnosis, Treatment, etc., of each disease, and including
a number of prescriptions hitherto unpublished.

No. 4. Physiology, including Embryology. Fifth Edition. By Albert P. Brubaker,
M.D., Prof, of Physiology, Penn'a College of Dental Surgery; Demonstrator of Physiology
in Jefferson Med. College, Phila. Revised, Enlarged and Illustrated.

No. 5. Obstetrics. Illustrated. Fourth Edition. For Physicians and Students. By
Henry G. Lanuis, m.d.. Prof, of Obstetrics and Diseases of Women, in Starling Medical

College, Columbus. Revised Edition. New Illustrations.

No. 6. Materia Medica, Therapeutics and Prescription Writing. Fifth Revised
Edition. With especial Reference to the Physiological Action of Dru-^s, and a complete
article on Prescription Writing. Based on the Last Revision (Sixth) of the U. S. Pharma-

copoeia, and including many unofificinal remedies. By Samuel O. L. Potter, m.a., m.d.,
late A. A. Surg. U. S. Army ; Prof, of Practice, Cooper Med. College, San Francisco. 5th
Edition. Improved and Enlarged.

No. 7. Gynaecology. A Compend of Diseases of Women. By Henry Morris, m.d.,
Demonstrator of Obstetrics, Jeflerson Medical College, Philadelphia. Many Illustrations.

No. 8. Diseases of the Eye and Refraction, including Treatment and Surgery. By L.
Webster Fox, m.d., Chief Clinical Assistant Opthalmological Dept., Jeft'erson Medical

College, etc., and Geo. M. Gould, a.b. 71 Illustrations, 39 Formulse. 2d Edition.

No. 9. Surgery, Minor Surgery and Bandaging. Illustrated. Fourth Edition. Includ-

ing Fractures, Wounds, Dislocations, Sprains, Amputations and other operations; Inflam-

mation, Suppuration, Ulcers, Syphilis, Tumors, Shock, etc. Diseases of the Spine, Ear,

Bladder, Testicles, Anus, and other .Surgical Diseases. By Orville Horwitz, a.m., M.d.,
Demonstrator of Surgery, Jefferson Meaical College. 84 Formulae and 136 Illustrations.

No. 10. Medical Chemistry. Third Edition. Inorganic and Organic, including Urine

Analysis. For Medical and Dental Students, By Henry Lfffmann, m.d.. Prof, of Chem-

istry in Penn'a College of Dental Surgery, Phila. Third Edition, Revised and Enlarged.

No. II. Pharmacy. Based upon "Remington's Text-Book of Pharmacy." By F. E.

Stew.^rt, m.d., Pif.G., Professor of Pharmacy, Powers College of Pharmacy; late Quiz-
Master at Phdadelphia College of Pharmacy. Third Edition. Revised.

No. 12. Veterinary Anatomy and Physiology. Illustrated. By Wm. R. Ballou, m.d.,
Prof, of Equine Anatomy, New York College of Veterinary Surgeons, etc. 29 Illustrations.

No. 13. Dental Pathology and Dental Medicine. Containing all the most noteworthy
points of inlere.'^t to the Dental student. By Geo. W. WaRREM, d.D.S., Clinical Chief,
Penn'a College of Dental Surgery, Philadelphia. Illus.

No. 14. Diseases of Children. By Marcus P. Hatfield, Professor of Diseases of

Children, Chicago Medical College. With Colored Plate.

These books are constantly revised to keep up with tlie latest teachings and discoveries.



"IT STANDS WITHOUT AN EQUAL AS THE MOST COMPLETE WORK ON PRACTICE IN

THE ENGLISH LANGUAGE.'"—iV^w Vork Medical Journal.

FAGGE'S PRACTICE OF MEDICINE.

Two Large Royal Octavo Volumes. Containing over 1900 Pages.

PRICE, HANDSOMELY BOUND IN CLOTH, $8.00.

The Principles and Practice of Medicine.

By CHARLES HILTON FAGGE, M.D., F.R.C.P., F.R.M.C.S.,

Examiner in Medicine, University of London ; Physician to, and Lecturer on Pathology in, Guy's Hospital;

Senior Physician to Evelina Hospital for Sick Children, etc.

EDITED AND ARRANGED FOR THE PRESS

By p. H. Pye-Smith. M.D., F.R.C.P.,

l,ectHrer on Medicine in Guy's Hospital, London, etc.,

WITH A SECTION ON CUTANEOUS AFFECTIONS, BY THE EDITOR, A CHAPTER ON CAR-

DIAC DISEASES, BY SaMUEL WiLKES, xM. D., F. R. S., AND TWO INDEXES, ONE OF

AUTHORS AND ONE OF SUBJECTS, BY ROBERT EdMUND CaRRINGTON.

Two Volumes. Royal Octavo. 1900 Pages.

?rice in Cloth, $8.00. Pull Leather, $10.00, Half Morocco, $12.00. Half Russia, $12.00.

It is based on laborious researches into the pathological and clinical records of

Guy's Hospital, London, during the twenty years in which the author has held office

there as Medical Registrar, as Pathologist, and as Physician. Familiar beyond most,

if not all, of his contemporaries, with modern medical literature, a diligent reader of

French and German periodicals, Dr. Fagge, with his remarkably retentive memory and

methodical habits, was able to bring to his work of collection and criticism almost

unequaled opportunities of extensive experience in the wards and dead house. The

result is that which will probably be admitted to be a fuller, more original, and more

elaborate text-book on medicine than has yet appeared. It is the first of importance

emanating from Guy's Hospital, and the only two-volume work on the Practice of

Medicine that has been issued for a number of years. Several subjects, such as

Syphilis, that are usually omitted or but slightly spoken of in a general work of this

character, receive full attention.

Dr. Walter Moxon, one of Dr. Fagge's contemporaries, and a great personal

friend, writes of him, in a recent number of the London Lancet :—
"
Fagge was, to my mind, the type of true medical greatness. I believe he was capable of any kind of

excellence. His greatness as a physician became evident to observers of character very soon after his brilliant

student career had placed him on the staff of Guy's Hospital: he did not merely group already known facts,

but he found new facts. Former volumes of Guy's Hospital Reports contain ample and most valuable proof of

his greatness as a physician. His power of observation was sustained by immense memory, and brought into

action by vivid and constant suggestiveness of intelligence. He was a physician by grace of nature, and being

gifted with a quickness of perception, a genius for clinical facts and a patience in observation, he was at once

recognized as a successful practitioner and a leading figure in the hospital and among the profession.



New Text-Books.
Macalister's Human Anatomy. 8i6 Illustrations (400 of

which are Original). Just Ready.
A NEW TEXT BOOK for Students and Practitioners, Systematic and Topographical,

including the Embryology, Histology and Morphology of Man. With special
reference to the requirements of Practical Surgery and Medicine.

By Alex. Macalister, m.d., f.r.s., f.s.a., Professor of Anatomy in the Univer-

sity of Cambridge, England; Examiner in Zoology and Comparative Anatomy,
University of London

; formerly Professor of Anatomy and Surgery, University
of Dublin. With 8i6 Illustrations, 400 of which are original. Octavo.

Cloth, $7.50; Leather, $8.50

\* Professor Macalister's reputation as an Anatomist and Zoologist is such that

nothing need be said of the scientific value of this book. Regardmg the illustrations,

prmting and bindmg we may say, however, that the workmanship is of the best
character in every respect. No expense has been spared to make a handsome vol-

ume, the 400 original illustrations adding greatly to its appearance as well as to its

practical value as a working book for students and physicians.

Potter's Materia Medica, Pharmacy and Therapeutics.
Second Edition. Revised and Enlarged.

A HANDBOOK OF MATERI.A. MEDICA, PHARMACY AND THERAPEUTICS—including
the Physiological Action of Drugs, Special Therapeutics of Diseases, Official and

Extemporaneous Pharmacy, etc. By Sa.m'l O. L. Potter, m.a., m.d., Professor

of the Practice of Medicine in Cooper Medical College, San Francisco
; Late

A. A, Surgeon, U. S. Army, Author of "Speech and its Defects," and the "Quiz-

Compends" of Anatomy and Materia Medica, etc. Revised, Enlarged and Im-

oroved. Octavo. With Thumb Index in each copy.

Cloth, $4.00; Leather, 35.00
" The author has aimed to embrace in a single volume tlie essentials of practical materia

medica and therapeutics, and has produced a book small enough for easy carriage and easy ref-

erence, large enough to contain a carefully digested, but full, clear and well-arranged mass of

iiiformation. He has n it adhered to any pharmacopceia, as is the case of certain recent manuals,

tliereby limiting his woik, and in tliis day of new remedies causing c nstant disappointment, but

has brought it up to date in the most satisfactory way. No new remedy of any acknowledged
value is omitted from this list. Under each the section on physiological action and therapeutics
has been written with care. ... In the enumeration of drugs suited to different disorders a

very successful effort at discrimination has been made, both in the stage of disease and in the

cases peculiarly suited to the remedy. It is no mere list of diseases followed by a catalogue
of drugs, but is a digest of modern therapeutics, and as such will prove of immense use to its

possessor."
— The 1herapeiitic Gazette.

Winckel's Obstetrics. Original Illustrations.

a text-book of obstetrics, including the pathology and THERAPEUTICS
OF THE puerperal STATE. By Dr. F. Winckel, Professor of Gynaecology,
and Director of the Royal University Clinic for Women, in Munich. Authorized

Translation, by J. Clifton Edgar, m.d.. Adjunct Professor to the Chair of

Obstetrics, Medical Dept., University, of the City of New York, with nearly 200

handsome illustrations, the majority of which are original with this work. Octavo.

Cloth, $6.00; Leather, ^7.00



PUBLISHED ANNUALLY. 1891

NOW READY. 40th YEAR.

Yhe P hysician's Visiting List.
(LINDSAY & BLAKISTON'S.)

CONTENTS.
AuMANAC for 1890 and i8gi .

Table op Sions to be used in keeping accounts.
Marshall Hall's Ready Methou in Asphyxia.
Poisons and Antidotf.s, revised for 1890.
The Metric or Krenxh Decimal System of
Weights and Measures.

Dose Table, revised and rewritten for 1890, by Hc-
BART Amory Hare, m.d , Demonstrator of Thera-
peutics, University of Pennsylvania.

List of New Remedies for 1890, by same author.
Aids TO Diagnosis and Treatment op Diseases of
THE Eye, Dr. L. Webster Ff)X, Clinical Asst. Eye
Depi , Jefferson Medical Colit-ge Hospital, and G.
M. Gould, m.d.

Diagram Showing Eruption of Milk Teeth, Dr.
Louis Starr, Prof, of Diseases of Children, Univer-

sity Hospital, Philadelphia.

Posological Table, Meadows.
Disinfectants and Disinfecting.
Examination of Urine, Dr. J. V)\i.k^v>, based u/>on

Tyson's
"

Practical Examination of Urine." 6th
Edition.

Incompatibility, Dr. S. O. L. Potter.
A New Complete Table for Calculating the
Period of UteroGestation.

Sylvester's Method for Artificial Respiration.
Illustrated.

Diagram of the Chest.
Blank Leaves, suitably ruled, for Visiting Lists,

Monthly Memoranda, Addresses of Patients and
others ; Addresses of Nurses, their references, etc.

;

Accounts asked for; Memoranda of Wants
; Obstet-

ric and Vaccination Engagements; Record of Births
and Deaths ; Cash Account, etc.

For 25 Patients weekly.
50

75
TOO

100

REGULAR EDITION.

Tucks, pockets and Pencil, $1.00

1.2,

1.50" "
2.00

ft

«

2 Vols.

2 Vols.

r Jan. to June )

I July to Dec.
j'

Jan. to June I

July to Dec.
j

2.50

3.00

For 25 Patients weekly.
50

50
"

3.00

INTERLEAVED EDITION.

Interleaved, tucks and Pencil, 1.25

1.50

2Vols.'|>M°ft"^^}
•

[ July to Dec. j

PERPETUAL EDITION, without Dates.

No. 1. Containing space for over 1300 names, with blank page opposite each

Visiting List page. Bound in Red Leather cover, with pocket and Pencil, $1.25

No. 2. Containing space for 2600 names, with blank page opposite each

Visiting List page. Bound like No. i, with Pocket and Pencil 1.50

MONTHLY EDITION, without Dates.

No. 1. Bound without Flap or Pencil, 75
No. 2,

"
with Tucks, Pencil, etc., l.oo

These lists, without dates, can be commenced at any time, and used until full,

and are particularly useful to young physicians unable to estimate the number of

patients they may have during the first years of Practice, and to physicians in locali-

ties where epidemics occur frequently. In the Monthly Edition the patient's name
has to be entered but once each month.

" For completeness, compactness,andsimplicity of arrangement it is excelled by none in the market."—A^. If

Medical Record.
"
Tl'e book is convenient in form, not too bulky, and in every respect the very best Visiting List published.'— Canada Medical and SurgicalJournal." After all the trials made, there are none superior to it."— Gaillnrd's MedicalJourncd." The most popular Visiting List extant."—Buffalo Medical and SurgicalJournal." We have used it for years, and do not hesitate to pronounce it equal,- if not superior, to siny."—Soui/terK

Clinic,

This is not a complicated system of keeping accounts, but a plain, systematic
record which, with the least expenditure of time and trouble, keeps an accurate and
concise list of daily visits, engagements, etc.
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