This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://books.google.com/books?id=S2tdeKT5fYAC&ie=ISO-8859-1&output=pdf

























AN INTRODUCTION

TO

PATHOLOGY AND MORBID ANATOMY.






INTRODUCTION

PatHOLOGY AND MORBID ANATOMY.

BY

T. HENRY GREEN, M.D, F.R.C.P,
e

PHYSICIAN AND SPECIAL LECTURER ON CLINICAL MEDICINE AT CHARING CROS8 HOSPITAL,
AND PHYSICIAN TO THE HOSPITAL FOR CONSUMPTION AND DISEASES
OF THE CHEST, BROMPTON.

SEVENTH AMERICAN FROM THE EIGHTH ENGLISH EDITION,

REVISED AND ENLARGED BY

H. MONTAGUE MURRAY, M.D, F.R.C.P,,

PHYSICIAN TO OUT-PATIENTS, AND LECTURER ON PATHOLOGY AND MORBID ANATOMY
AT CHARING CROSS HOSPITAL.

ILLUSTRATED BY

TWO HUNDRED AND TWENTY-FOUR ENGRAVINGS.

PHILADELPHIA :
LEA BROTHERS & CO.
1895.



Entered according to Act of Congress in the year 1895, by
LEA BROTHERS & (0.,

in the Office of the Librurian of Cougress, at Washington. All rights reserved.

WESTOOTY & THOMSON,
CLECTROTYPERS. PHILADA,



PREFACE.

THE last edition of this text-book was so thoroughly revised by
Mr. Stanley Boyd that my task in editing the present issue has been
comparatively light. The rapid accumulation of facts, and the con-
sequent changes in opinion which have distinguished many depart-
ments of Pathology, have, however, rendered it necessary that
several new sections should be added and several old ones rewritten
or withdrawn. In making such changes as seemed advisable—and
they occur on every page—I have adopted Dr. Green's concise and
lucid sentences as my model, so that no disadvantages should accrue
from the admixture of different styles of composition.

In view of the existence of many larger and more elaborate
treatises on pathology it has seemed unnecessary to burden these
pages with precise references to original papers. I have, however,
on several occasions referred the reader to articles likely to be
within his immediate reach.

Sixty new illustrations and a colored frontispiece have been
added. To these the increase in size is mainly due. Nearly all of
them are from drawings or engravings by Mr. Collings, who has
taken the utmost pains to ensure clearness and accuracy. Some of
these replace less satisfactory illustrations in the last edition. In
every case where specimens have been lent I have acknowledged
their source—in the case of those which have appeared in previous
editions by adding the name of the donor, and in that of specimens
which appear for the first time in this edition by a slightly longer
and therefore distinguishing statement.

[ gladly avail myself of this opportunity of acknowledging the
help I have received. To my friends and colleagues, Dr. Mott, Dr.

Arkle, and Mr. Stanley Boyd, I am indebted both for suggestions
7
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8 PREFACE.

and specimens. Dr. Mott has, in addition, contributed the chapter
on Diseases of the Nervous System. I much regret that exigencies
of space have prevented him from dealing more fully with the sub-
ject. In like manner, Mr. Boyd has written the section on Tuber-
cular Diseases of Bones and Joints. For various items of help—
specimens, drawings, blocks, or criticism—I am also indebted to
Dr. Macfayden, Dr. Manson, Dr. Rolleston, Dr. Ruffer, Dr. Sher-
rington, Dr. Woodhead, and the J. B. Lippincott Co. The Inder
has been prepared by my friecnd and demonstrator, Mr. Harold,
who has also assisted me in the revision of the proof-sheets.

I can only hope that neither lack of knowledge nor defect of
judgment on my part will in any way mar the reputation of this
text-book, or stultify the confidence which Dr. Green. my predeces-
sor in the lectureship on Pathology at Charing Cross Hospital, has
ventured to repose in me.

H. MONTAGUE MURRAY.
March, 1898.
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EXPLANATION OF PLATE.

1. —STAPAEYLOCOCCTS PyoGENE: AUREUs. Culture in nutrient agar-agasy It

will be noted that the orange color i limited to the surface, the deeper. por-
tions of the growth occurring along the line of puncture being whut (ue

p. 367). )

2. —BaciLLts ANTHRAcIS.  Culture in nutrient agar-agar. The growth

covers the surface, and extends along the line of puncture in the. Qn
of a thick white streak, with finer streaks spreading at right angles 'fion
it, expecially in the upper part 1sce p. 377).

3.—Tne Bacinpvs oF MaLiGNaNT (EpeMa.  Culture in nutrient agar-
agar. The growth occurs in that part of the line of puncture which is
farthest from the air. IHere it hax a somewhat irregular outline and jagged
edge.  When traced npward, it soon diminishes to a just perceptible tract.
There ix a characteristic development of air-bubbles in the nelghboﬂlﬁl of

the growth (see p. 339).

4.—BaciLLvs DipRTRERLE.  Culture on Leefller's blood-serum.  This deaw-
ing is made from two separate cultures. The outlying gray spots, with the
centre rather more opague than the periphery (p. 354), is the form generally
seen in primary cultures.  The continuons line of growth represents a com-
mon form assumed in secondary and subsequent cultures (see p. 383).

5. —THE SPIRILLUM oF (‘moLErA.  Culture in nutrient gelatin, at ead of
second day.  Liquefaction ha« occurred at the upper end of the paneture,
and a bell-shaped cavity is produced.  The principal part of the calture lies
in the lower part of this depression and in the upper part of its corkscrew-
like termination (=ee p. 390).

6.—BaciLLvs TuBercrrosis,  Culture on glycerin-agar.  The greater part
of the growth consists of opaque, grayish or yellowish, heaped-up mames;
bat at the periphery thin flakex or scales, which are very characteristie, eso
be seen (see p. 415).












18 INTRODUCTION.

the connective tissnes. It is now universally believed that the indi-
vidual cell in the seat of nutrition and function. Health and disease
must be considered as terms referring, not to the body as a whole,
but to the actual cells of which it consists.

Before treating of disease allusion must be made to the constitu-
tion of cells in health, as well as to their functions and to the con-
ditions under which these are normally discharged.

CONBSTITUTION OF CELLS.—When Schwann established
the analogy bhetween the animal and vegetable cell, the former was
held to be constructed, in all cases, upon the same
principle as the latter, and to consist, therefore, of a
cell-wall enclosing a cavity in which were contained a
nucleus and fluid contents (Fig. 1). But the fact
that no-cell-wall could be demonstrated in embryonic
cells, blood-corpuscles, and the cells of many rapidly-
growing new formations led Leydig and Max Schultze
to believe that a little mass of matter, enclosing a
— nucleus, was all that was necessary to constitute a cell.
@ Max Schultze established the identity of the cell-sub-

el from o Mtance with animal sarcode—a contractile substance
cancer showing eXisting in the lower animals—and showed that it also
cell wall. - ecll- ua capable of spontaneous movement. He called this

contents,  nu-
etel, andd nuele- subatance, of which all cell-bodies, animal or vegetable,

olt: the nueled . . .

Qv iling are, at one period of their existence, composed, pro-
toplasm, and pointed out that a distinct cell-wall

resulted from n retrograde process oceurring in its outer layers.

The definition of a cell has been still further modified by the dis-
covery that a nucleus is not essential, for none exists in the crypto-
pamin wnd in some of the lowest animal forms. In these excep-
tional cases the cell consists of a ximple mass of protoplasm, but in
the higher animals the nucleus is an almost invariable constituent.
The cell-wall is much less conatant, and must be regarded, in point
ot vitality, ax inferior to the rest of the cell.

Protoplaam iz a complex living body : of itz molecular constitu-
tion we are still ignoraut. It contaiug a large quantity of water,
and ats solid residue ix largely made up of proteid material : but
with this there are always associated. apparently in an amalgam-
hke way, some carbohydrate, fat. and inorganic salts: for these
are msible, and yet not in true combination.  Some authorities
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organs manifest their inherited tendencies many vears after birth—
¢.y. the development of the female generative system at puberty
and its atrophy at the menopause—so inherited tendencies to dis-
ease may not show themselves until late in life. as iz the case in
cancer of the breast or uterus. It is possible that in many cases
the same unrecognized conditions which induced in a parent the
worbid tendency banded down continue to act on the offspring until
—with or without some obvious exciting cause—the disease hecomes
evident. We cannot say when this tendency to disease begins: it
may have been slowly gaining strength for generations. The fact
that no progenitor had the disease in question. if he or she lived
well past the age at which such disease usually manifests itself.
shows simply that the causes had not acted long enough or with
sufficient energy to produce it. It is important to recognize that
even inherited disease has its starting-point in conditions external
to the cells of the body.

With regard to the actual mode in which disease is inherited, it
i in some cases probable that the poison. the actual cause of the
disease, is present in the ovum or spermatozoon. as has been shown
to be the case in the silkworm disease (Pasteur). But how disease
and tendencies to diseases which are not due to any specific poison
are handed down we know no more than we do how it is that chil-
dren inherit the features of their parents.

Often no actual dixease is inherited, but the power of resistance
of certain tirsues against the causes of certain diseases (¢. g. tubercle)
i® more or less impaired, or the tissues degencrate early, especially
in the fatty or calearcous manner, so that many members of a fam-
ily may die at about the same age from fatty heart or apoplexy.

Acquired Disease.—Starting with an organism or part possessed
of normal vital energy, disease. if it occur. must necessarily be the
result of external conditions: the supply of food is faulty either in
quantity or quality, or the phyzical conditions to which the part is
or has heen exposed are unsuitable. It is difficult to separate the
two. If the blood-supply to a part is abnormal in quantity, the
temperature of the part will be changed: if a portion of the body
ix mechanically injured, its blood-supply becomes abnormal; if a
poison excites fever, the cells are exposed to a higher temperature
than normal: 8 circulus vitiogus is established. Disease may be
acquired even during intra-uterine life—e. y. one of the acute specific
fevers or syphilis.
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namely, that, ceteris parihus. a strong man will recover from a
disease which would be fatal to a weakly one. It is certain, too,
that the “‘life”” of cells resists the action of injurious agencies, and
that this power of resistance varies both in the case of different
tissues—e. g. the rabbit’s ear resists the effects of ansemia much
longer than a knuckle of its intestine—as well as in different indi-
viduale. Thus it is a common observation that certain people who
have not suffered from the acute specifics may even nurse those ill
of these diseases without themselves catching them. whilst others
again, fall victims to them, though not specially exposed. Such
power of resisting certain causes of disease does not imply ability to
rexist others of a different nature. nor does it necessarily go with mus-
cular strength. It varies at different times in the same individual.

The following may act as predisposing causes :

Age.—Special treatises have been written on diseases of child-
hood and on diseases of old age, showing that there are peculiarities
with regard to diseases at these periods of life. The special liabil-
ities of childhood are to some extent explained by supposing that
the power of rexisting injury, which all cells possess, is not fully
developed until adult age: those of old age. by the fact that the
vital powers are wearing out and degeneration occurring.

Sex.—The organs special to the sexes render each liable to
special diseases. Women are the special victims of hysteria and
chlorosis.  We cannot explain the special liability of women to
endemic and exophthalmic goitre and to myxcedema, nor their
comparative immunity from Addison’s disease, locomotor ataxy.
and general paralysis.

Heredity.—It has already been stated that feeble vital power.
without actual disease. may be the heritage of the body or of one
of its parts. It may further be noted that, like physiological and
personal peculiarities, disease—e. g. gout—sometimes skips one or
more generations (ataviem). In other cases, as in heemophilia and
pseudo-hypertrophic muscular paralysis, the disease appears gener-
ally in the males only, although the females may, without them-
selves manifesting it. transmit it to their offspring.

The diseases which most obviously * run in families” are—func-
tional nervons disorders, such as hysteria. neuralgia, epilepsy, insan-
ity. and these are more or less interchangeable : carcinoma, especially
of the breast and uterns : some simple growths, especially if multiple
(lipomata, osteomata, papillomata); gout and tubercular disease.
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3. Mechanically, by so-called - dack-telling.”” Thus, stricture of
the urethra causes hypertrophy of the bladder to overcome the
obstacle to the outflow of urine, or dilatation of the bladder if its
efforts are futile. In either case the difficulty of entry of urine
into the bladder is increased. and the ureters, pelves, and kidneys
dilate. Interstitial nephritis results from the pressure, the renal
functions are imperfectly performed. and this is detrimental to the
organism at large. The succession of changes which result from
mitral incompetence iz another familiar example of this mode of
extension of disease. (See ** Mechanical Hypersemia.”)

4. Failure of any Part to do its Share of Work in the Econ-
omy.—The result of such failure will depend upon the readiness
and completeness with which its defection can be compensated.
If the work can be readily taken over by other parts, as can that
of a sweat or sebaceous gland. nothing is noticed; on the other
hand. extirpation of a kidney which was doing work is followed
by a time of danger from diminished excretion of urinary products,
as the other kidney is at first unequal to the double duty. Absolute
failure of the cardiac or of the respiratory function will cause death,
there being no power of compensation.

TERMINATIONS OF DISEASE.—The possible terminations
of disease are recorery, or return of the part to the discharge of
its normal functions: partial recovery: and death. or complete
cessation of function. Certain diseases can scarcely be said to have
a termination: when once established they remain stationary.

It will be useful here to give a list of the morbid processes to
which all organs are more or less liable:

The results of mechanical or  Degeneration.

physical injury. Necrosis.
Displacement. Regeneration.
Hemorrhage. Hypertrophy.

= * x Tumor-formation.
Developmental errors. A

L Lodgement of parasites.
Anzemia. * x ®
Hyperxmia. Stricture and its consequence—"
(Edema. may occur in every duct o=
Inflammation. canal: and calculi may de—

Atrophy. velop in any of them.
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CHAPTER I

NUTRITION ARRESTED.
NEcRrosis.

THE complete and permanent arrest of nutrition in a part con-
stitutes necrosis, gangrene, or local death.

ETIOLOGY.—Whatever interferes with the supply of nutritive
material to a part or destroys the vital activity of its cellular
elements may cause its death.

A. INTERFERENCE WITH THE SUPPLY OF NUTRITIVE MATERIAL.
—Such interference may be the result of—

1. Obstruction in the Arteries.—This is a common cause of
necrosis. The obstruction may be caused by compression, by lig-
ature, by rupture, by thrombosis, by embolism, or by disease pro-
ducing thickening of the arterial coats. If the obstruction be
complete and a collateral circulation cannot be established, death
of the part quickly ensues.

2. Obstruction in the Capillaries.—OQObstruction is often the
result of pressure upon, or stretching of, these vessels. This may
take place from the accumulation of inflammatory products or of
extravasated blood, or from the pressure exercised by new growths.
The resulting obstruction to the capillary circulation causes the
death of the immediately adjacent tissues. As examples of necrosis
from this cause may be mentioned—necrosis of the superficial layers
of the bone resulting from periostitis, and due to the compression
of the capillaries between the bone and the periosteum ; the slough-
ing of tendons in whitlows before the latter are opened; and the
formation of ordinary bed-sores. When inflammation causes gan-
grene, it is by the production of stasis, leading to death of the
tissues from malnutrition and coagulation of blood in their capil-
laries. Whenever necrosis of a tissue occurs the blood coag-
ulates in its capillaries, and thus hemorrhage from gangrenous
parts is prevented.

3. Obstruction in the Veins.—Obstruction to the return of
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strongly irritant; but mummification will minimize this. The
inflammation of living tissue round the now limited slough is
spoken of as the line of demarcation. KExudation and migration
occur freely into a narrow zome of liring tisswe surrounding the
edges and base of the slough: fibres and all firm connections
between the living and dead tissues are softened and eaten through;
and. finally. when this process is complete. the slough is cast off by
suppuration occurring along the line of demarcation. If the whole
thickness of a limb die. the stump left by casting off the sphacelus
will be conical. for the soft parts retract somewhat. and the bone
separates lower down. The less vascular a tissue. the longer will
be the time occupied in its erosion—e. g. fascia. tendon. bone. If
the dead mass be deeply seated and suppuration occur about it,
fistulze will form. leading from it to the surface. Through one or
more of these it may ultimately be cast off. as is seen in necrosis
of bone. After removal of the slough an ulcerated surface is left.

SENILE GANGRENE.

This is a form of necrosis which affectz especially the lower ex-
tremities of old people. and is the result of several of those etiolog-
ical conditions which have already been enumerated.

The most important element in the production of senile gangrene
is the presence of atheromatous or calecareous changes in the arteries
of the limb. which greatly diminish their elasticity and calibre and
proportionately impair the circulation in and nutrition of the part.
This is shown by the coldness of feet. cramps. and other abnormal
sensations so often experienced by the patient for some time before
the gangrene sets in. The slowing of the circulation is usually
much increased by defective action of the heart. due to atrophy om
degeneration of its muscular substance. Thus the contact of th «
blood with an abnormal vessel-wall is prolonged. and this is some==
times sufficient to cause the formation of a thrombus in the artery——
The clot thus formed slowly spreads until it may extend from th— 4
foot to the groin. Gangrene then supervenes. It begins in one o= <
more toes simultaneously and extends slowly. It is often surpris—==
ingly limited. and even where the thrombus extends into the pop—=
liteal arterv part of the foot may escape. In other cases emboliam. *
with superadded thrombosis may be the starting-point. a chalky2
plate or a parietal thrombus being swept from a large into a smaller—™
artery.
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mortem staining. It is a purplish color seen in dependent parts
which are not pressed upon, and is due to the gravitation of fluid
blood into the vessels of these parts. It disappears if the body be
turned over.

In muscle the arrest of nutrition is accompanied by a state of
rigidity known as Rigor Mortis. This is a peculiar condition of
the muscles observed in almost all bodies after death, in which they
become firm and somewhat shortened, as though in a state of per-
manent contraction. It comes on as soon as the muscles have lost
their irritability—. e. their capability of responding to artificial
stimulation ; in other words, as soon as the nutritive processes have
completely ceased. The time of its appearance will therefore de-
pend upon the state of nutrition of the muscles at the time of
death ; the more healthy and vigorous this is, the longer it is before
the nutritive processes completely cease, and consequently the long-
er it is before the rigor mortis supervenes. The length of its dura-
tion and its intensity are in direct proportion to the lateness of its
appearance. In people, for example, who are in perfect health and
die suddenly, as from accident, the rigor mortis does not usually
come on until from ten to twenty-four hours after death; it is very
marked, and often lasts two or three days. In those, on the other
hand, who die from some exhausting disease, as from chronic phthi-
sis or the adynamic fevers, in which the nutrition of the muscles
becomes much impaired, the rigor mortis appears very soon, some-
times as early as ten minutes after death; it is very slight, and may
pass off in less than an hour. It has been said that in cases of
death from lightning and from some of the severer forms of the
adynamic fevers the rigor mortis is entirely absent. It is doubtful,
however, if this is the case, as the rigor mortis has probably escaped
observation, owing to its early supervention and rapid disappear-
ance. As soon as the rigor mortis has passed off decomposition of
the muscular tissue commences.

With regard to the nature of the change, Kiihne and others have
shown that it is really owing to the coagulation of the albuminous
substance of the muscle—myosin. The myosin, fluid during life,
coagulates when nutrition has ceased, the coagulation being at-
tended by the liberation of a free acid. Thus are produced the
firmness, hardness, and opacity of the muscle together character-
istic of rigor mortis. These disappear as soon as decomposition
commences. The transverse striation of the fibres then becomes
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toughness. and fibrous appearance above mentioned as usual in atro-
phied organs. Not uncommonly, as the higher cells shrink and
disappear the connective tissue of the organ increases—as in the
secondary ** scleroses ”* of the spinal cord—and it may become the
seat of fat-infiltration. as in pseudo-hypertrophic muscular paralysis.
This tendency to take advantage of the obvious weakness of a con-
tiguous tissue is perhaps to be explained by Cohnheim’s theory of
the ** physiological resistance = offered by one tissue against invasion
of its territory by another. (See ** Tumors.”) More probably, how-
ever. the overgrowth of connective tissue in such cases is due tos
general attempt at repair which ouly results in the increased growth
of the least specialized and most easily regenerated tissue.

BETIOLOGY.—The occurrence of atrophy is sure evidence that
the nutritive exchange in the atrophied part is disturbed, so that
waste exceeds assimilation. This is the immediate cause of all
atrophics.  Axsimilation may be deficient because of insufficient
supply of food, or because of inability on the part of the tissues
to use the food supplied. The circumstances which excite excessive
waste in individual cells are but little understood. It is convenient 1
to speak of gencral atrophy as distinet from local.

General atrophy may be caused by :

1. Deficient Supply of Nutritive Material.—Whatever inter-
feres with the supply of nutritive material to the tissues will be fol-
lowed by their atrophy.  Thus the following conditions may all b€
causes of general atrophy : Deficient supply of food: obstructio™
to the passage of food into the stomach or intestines. as in strictu # €
of the wsophagus or pylorus: the malassimilation which resul
from the varionsz conditions giving rise to dyspepsia: interferenc="
with the absorption of the chyle from obstruction of the thoracis
duct or from disease of the mesenteric glands. constituting the s
called * tabes mesenterica.™

2. Excessive Waste.—All conditions attended by the loss o
large quantities of nutritive material may also be causes of gene
atrophy.  Among these are—continuous hemorrhages ;: profuse and
long-continued suppuration from chronic bone disease or empyema;
dierrhesa: and the excretion of large yuautities of albumin in

ght's discase or of sugar in diabetes mellitus.  The waste from
ased tissue-change accompanying acute febrile disease must also
laded under this head.
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converse of the law that when an organ atrophies or is removed,
correlated organs hypertrophy and take on its function. (See
¢ Hypertrophy.”)

Muscles atrophy when they are rendered inactive by chronic
disease of joints, by splints, or by paralysis from disease or injury
of the nervous system abore the anterior cornual cells with which
they are connected—i. e. by an ‘upper-segment’ lesion. When
the muscles of a part waste, all its other tissues—nerves, vessels,
bones, etc.—suffer ultimately from impaired blood-supply. Thus,
in part at least, we may explain wasting of the bone in a stump or
limb long kept at rest; the absence of that intermittent pressure
which it is the function of bones to bear is probably a secondary
cause: at all events, increased strain causes hypertrophy of a bone.

After removal of the distal part of a limb the main artery and
branches supplying it become smaller and thinner. The rectum
dwindles after colotomy to a scarcely pervious cord: in this case

the passage of faeces over the mucous membrane no doubt acts as a
stimulant to its vessels, as well as an excitant of muscular action,
and, as after colotomy the rectum is never distended, its tissues
adapt themselves to the empty condition. Atrophy of the stump
of the optic nerve follows removal of the corresponding eyeball.

The female generative organs atrophy at from forty-five to fifty
years of age, the male somewhat later; the spleen and whole
Iy mphatic system waste after middle life: probably in these cases
the vital energy of the cells of the parts concerned is exhausted
about the times mentioned, and diminished function is the result,
DOt the cause. Thus these are really examples of ¢ senile
decay.”

Trophoneuroses.—When a muscle is cut off from its connection
With the cells in the anterior cornu, or when these cells are destroyed
Or seriously injured, fatty degeneration of the muscle, a more rapid
Process than simple atrophy, sets in. In the case of atrophy those
°h8»nges which nervous stimuli alone can excite (p. 23) probably go
N, but in the former they are completely arrested. Examples of
this atrophy are afforded by the acute bulbar and spinal paralyses

of adults, infantile paralysis, some cases of progressive muscular
rophy, neuritis from any cause, and rupture, contusion, or section
05 4 nerve. Salivary glands waste on section of their nerves.
Nerves cut off from their ganglion-cells (of which they are long
Processes) also degenerate rapidly and waste. In all these cases the
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and their usually sharp edges (in front and round the base) are pale,
thick, round, or more or less irregular from the protrusion of soft,
pale, rounded swellings : similar swellings frequently project toward
the diaphragm; the tongue-like piece of the left lung below the
notch is often extremely swollen, and the lungs may bear distinct
grooves corresponding to the ribs. Everywhere, in advanced cases,
the air-cells are seen through the visceral pleura with abnormal dis-
tinctness, but the apices and sharp edges are first and chiefly
affected, and spaces of considerable size are here met with. Ab-
normal pigmentation is usual. The lungs feel much like a down
pillow; they “pit’’ easily, and crepitate but little. On section the
emphysematous parts are pale, dry, and bloodless; and when large
spaces are present in the part cut, the collapse of the affected areas
is very marked.

Microscopic investigation shows that the dilatation commences in
the infundibula, and extends thence into the alveoli opening into
it; that the inter-alveolar septa atrophy and ultimately become per-
forated, their elastic fibres yielding and then disappearing; that
the stretched capillaries become thrombosed, and then likewise
vanish. The apertures in the inter-alveolar septa enlarge; and
later others form between the infundibula, and thus are developed
irregular cavities which are sometimes as large as a filbert. The
largest are situate in the pale, rounded, bleb-like swellings. Fatty
degeneration of the alveolar epithelium is commonly present, and
is probably secondary to vascular disturbance.

The communications between the pulmonary and bronchial
vessels become dilated. The connective tissue round the smaller
bronchi may be increased as the result of bronchitis.

Hypertrophy or dilatation of the right ventricle (p. 117) fre-
quently results from the obstruction to the pulmonary circulation,
any marked dilatation being accompanied by the venous congestion
of cardiac failure. The thorax becomes barrel-shaped—almost
fixed in a position of full inspiration.

2. Atrophous Emphysema occurs usually in thin old people
who scem to be undergoing general atrophy. The lungs during
life may leave the heart unduly exposed ;: when the thorax is opened
thev collapse excessively, falling together ¢like an inflated bag of
wet paper” (Jenner). They are excessively pigmented, and their
apices and borders. even after collapse has occurred, usually show
appearances like those in the large-lunged variety, and are due to
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similar naked-eye and microscopic changes. In this form, appar-
ently, the elastic tissue is not so generally affected as in the large-
lunged variety.

ETIOLOGY.—AIl conditions which increase, either absolutely
or relatively, the pressure on the inside of the air-vesicles, or which
weaken their walls, may act as causes of emphysema.

(1) Intra-alveolar Pressure Increased Absolutely.—Increased
pressure in the air-cells may be due to violent expiratory efforts
with closed glottis, as in coughing; to violent muscular efforts
while the glottis is closed and the thorax distended; and to the -
blowing of wind instruments. Those parts of the lungs which are
least supported—the apices and edges—will be most affected. This
is the expiratory theory of Jenner. Emphysema due to causes such
a8 these is often called primary. :

(2) Imtra-alveolar Pressure Increased Relatively.—Wheun, by
reason of collapse, compression, or consolidation, the entrance of
air into, and the consequent expansion of, any part of a lung are
interfered with, inspiration will tend to produce a vacuum in the
immediate neighborhood of this portion with greater force than in
other parts, and the air-cells in this particular neighborhood will
therefore tend to become more distended than those in other parts.

Similarly, when from the same cause a whole lung fails to expand,
its fellow stretches over toward it, and even the mediastinal con-
tents may be displaced in the same direction. This form of em-

Ph y sema is termed vicarious, compensatory, or secondary, and this
ex > lanation of its causation is known as the inspiratory theory.
() Weakening of the Alveolar Walls.—This weakening may be
due to (a) the atrophy and loss of elasticity which accompany old
aAgZe, the most important element in the causation of atrophous
€1 gy hysema; (b) atrophy following the stretching, narrowing, and
ob13 teration of the blood-vessels, which in its turn is a result of
OVerx-distention of the air-cells from any of the causes before
™Mentioned; and (¢) inherited weakness (emphysema may run in

A ilies) or weakness due to some interference with their nutrition

froxm the mode of living or other causes.
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change; they become filled with fat-granules, and are ultimately
destroyed : the process thus differs essentially from fatty inflltra-
tion (p. 59).

Non-striated Muscle.—Fatty metamorphosis is frequently met
with in the middle coat of arteries undergoing fatty degeneration
and in the muscular fibres of a uterus in process of involution.

Striated Muscle.—Both the voluntary muscles and the walls of
the heart show identical changes. The earliest stage of the affec-
tion is characterized by an indistinctness in the transverse mark-
ings of the fibres, which in many parts become studded with minute
particles of fat (Fig. 14). These gradually increase in number and
size, but almost always remain small, and are usually distributed
somewhat irregularly within the sarcolemma. In some parts single
or parallel rows of granules are found running along the length of
the fibre; in others they are grouped around the nuclei, which they
seem to lengthen, or arranged in transverse lines Fie. 14.
corresponding with the strie of the muscle. The N
fibres become extremely friable, and are readily
broken up into short fragments. As the process
advances the transverse markings entirely dis-
appear, and nothing but molecular fat and oil- Fatty  degencra-
globules are seen within the sarcolemma. It has tion of muscular
recently been affirmed that in some cases the stria- e b o
tion is merely obscured by the fat-droplets, and more advanced. x
that these are in the early stages confined to the o
interfibrillary sarcoplasm. The sarcolemma itself may ultimately
be destroyed, and nothing remain of the original fibre but the fatty
débris into which its albuminous constituents have been converted.
This is true *fatty degeneration” of muscle.

£

FaTTYy DEGENERATION OF THE HEART.

It is in the heart that fatty degeneration of muscle is most fre-
quently met with, and here it assumes a most important aspect from
the deleterious influence which it exercises. upon the motor power
of the organ. The degeneration may be diffuse or circumscribed,
acute or chronic. The wider the extent of tissue that is affected,
the less advanced, as a rule is the degree of the degeneration. It is
in those cases in which small tracts of tissue only are involved that
the process is met with in its most advanced stage.

When the change is slight, as in the diffuse form, the muscle is
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group must be included poisons developed in the body in the course
of acute infective diseases, especially diphtheria, in which a some-
what high degree of degeneration may be attained and be the cause
of sudden death. 3. Interference with the circulation in the coro-
nary arteries is also a frequent cause of a more or less general
degeneration of the muscular tissue. This occurs especially in
connection with aortic incompetence, and explains the early failure
of cardiac power in this form of valvular disease. Atheromatous
changes at the orifices of these arteries lead in the same way to
diffuse fatty degeneration. Adhesive pericarditis and myocarditis
act similarly; they hamper the heart mechanically, and the cause
of the inflammation acts injuriously on the muscle-cells.
There is no clear line dividing the circumsecribed from the dif-
fuse form. Sometimes the degeneration, although perhaps more
or less general, is much more advanced in some parts than in others.
In such cases the heart presents a mottled appearance ; opaque, pale
yellowish, or brownish patches are seen irregularly distributed
throughout its substance. These patches, which vary considerably
in size and form, are met with especially in the papillary muscles,
the columnz carnese, and in the layers of fibres immediately beneath
the endocardium. They may also occur beneath the pericardium
and in the deeper portions of the organ. They correspond with
the most degenerated portions of the tissue. They are soft and
flabby. and have a rotten consistence, tearing readily under the
finger, Under the microscope the fibres are seen to be in an
advanced stage of fatty degeneration, the sarcolemmata containing
Molecules of fat and oil-globules, which in many parts have escaped
anf-l lie free amongst the surrounding but less degenerated tissues
if‘g. 14, 5). These more localized degenerations are most common
©Old people, and usually result from considerable disease of many
N the small branches of the coronary blood-vessels, and not from
“On ditions of general anemia. The peripheral layers of muscular
_ls%lle also frequently undergo extensive fatty degeneration as the
CSylt of pericarditis. The connection between these localized
©&Z enerations and the occurrence of rupture or of aneurysm of the
Y21t is well known.
. Brown Atrophy of the Heart.—Somewhat allied to, and occa-
s‘.Ql’ml]y associated with, fatty degeneration of the heart is the con-
1tion known as brown atrophy. This consists in a gradual atrophy
OF the muscular fibres, together with the formation of granules of
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first sight the granules look like fatty particles, but are distin-
guished by their deep black color. White and yellow softening
may remain unchanged for long periods.

CHAPTER 1V.

CLOUDY SWELLING (PARENCHYMATOUS OR GRAN-
ULAR DEGENERATION, ALBUMINOUS INFILTRA-
TION).

CLoUDpY SWELLING is a frequent change, being found in all dis-
easses attended by considerable pyrexia. Wickham Legg and
Li © bermeister, having produced it by subjecting animals to a high
ex ternal temperature, regarded the change as due simply to the
feer «r, which, in their opinion, caused increased destruction of
alb» wamin. Increased destruction of tissue may, however, itself pro-
du«=e the elevation of temperature; moreover, the change is not
mo»=st marked in long-continued secondary fevers, but in the rel-
ati W~ ely short primary fevers of the acute specific diseases. Further,
the>  degeneration is specially pronounced in bad cases of diphtheria,
it ~wwhich disease the temperature is often low. All this leads to
the belief that mere fever is an insufficient cause. A more prob-
®le explanation is that the infective material in the blood—the
@uase of the fever—has a more or less deleterious action on the
Uisswes. This is supported by the observation that cloudy swelling
18 the first change noticeable in poisoning by phosphorus, arsenic,
and the mineral acids, all of which lead ultimately to fatty degen-
€Tation of protoplasm. Again, cloudy swelling is found in inflamed
Parts, and we shall see, when considering inflammation, that it is
al"‘ayta due to the action of an irritant, which, if it were of suf-
cient intensity, would produce death of the tissue. It would
ADppear, therefore, that cloudy swelling is due to the action upon
tl_le tissues of some poison which tends to cause their death; eleva-
Yon of the temperature of protoplasm above the normal would
Undoubtedly assist its action.

In considering the histology of this change we shall find that
Mvanced cloudy swelling passes insensibly into fatty metamor-
Phosis: it is therefore to be regarded as the first step toward fatty
Metamorphosis.
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The Liver.—Here the change is usually most marked, and is
sbsolutely characteristic (Fig. 18).

The Kidneys.—The cortex is principally affected. The Mal-
pighian bodies and the pyramids are usually hyperemic, and con-
trast with the general pallor of the cortex. The tubal epithelium
presents the appearances above described; they are well seen in
the early stages of scarlatinal nephritis.

‘The Heart and Muscles.—The heart becomes slightly opaque,
pale, and soft. The muscular fibres are finely granular, and have
lost their distinct striation (Fig. 19). Such a condition must
materially interfere with the contractile power of the organ. A
similar change is met with less frequently in other muscles.

The Lungs.—The change cannot be recognized by the naked
eye. The epithelial cells, according to Buhl, are swollen and
granular from the presence of albuminous and fatty particles, and
are easily detached from the alveolar walls.

CHAPTER V.
MUCOID AND COLLOID DEGENERATION.

Mucomp DEGENERATION.

Mucorp DEGENERATION consists in the transformation of the
Proteid constituents of the tissues into mucin.

Chemically, mucin is closely allied to albumin, more so than to
tither gelatin or chondrin. Like albumin, it is met with only in
tkaline fluids, being held in solution by the free alkali; it is pre-
“ipitated by dilute acetic acid and alcohol. It differs from albumin
i ot contammg sulphur, it being insoluble in an excess of the
d¢id, and also in not being precipitated by boiling, by tannin, or
Y perchloride of mercury. These two reagents will dlstmgulsh it
5o from gelatin and chondrin, which are both precipitated by them.

CAUSE.—This is unknown. It appears to be a reversion to an
¢arlier state, for in the feetus the connective tissues consist almost
]
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APPEARANCES.—The altered fibres are much swollen and
the transverse striation is lost. The sarcolemmata are occupied by
a homogeneous, structureless material, which is exceedingly brittle,
and usually presents a wrinkled appearance or is broken up trans-

; versely into several irregular fragments (Fig. 22).

E The portions of muscle affected are, to the naked eye, semi-
opaque, pale, slightly lustrous, of a reddish-gray or brownish-yellow
color, and abnormally friable. They appear somewhat like the
mascles of frogs or of fish. The fibres are never universally af-

fected ; many normal are found associated with the altered elements.

IS FFECTS.—This change necessarily impairs the contractile
po ~m-er of the muscle, and it is believed often to lead to rupture of
jormrn e of the fasciculi and to hemorrhage. The dead fibres appear
0 e readily absorbed and quickly regenerated.

HyarLINE DEGENERATION.

"Xhis name was given by Recklinghausen to a morbid change
th#m. wacterized by the presence in cells of drops of a substance
ha~>- jing an appearance like that seen in albuminoid degeneration,
bu® ot giving the color-reactions of the latter. It is stained pale
yeddow by iodine, and in other respects seems allied to * colloid.”
It %ssaid by v. Recklinghausen to be a normal constituent of cell-
Pro toplasm, and to be set free when the cell dies. Very little is
known about the substance, however, and there is a tendency on
the part of some writers to include under this heading all morbid
chamges resulting in a hyaline appearance, and especially those due
o coagulative necrosis.

The chief seats of this change appear to be the arteries of the
bravin and of lymphatic glands; in arterioles the adventitia is con-
Veéxrted into a shining thickened layer. In larger arteries becoming
inewurysmal Meyer has described the yielding as being due to
by aline degeneration starting internally and passing outward. The
%me degeneration is said to be frequent in inflamed parts, the con-
lecCtive tissue being affected. Gull and Sutton have described a
byalin-fibroid change in the arteries in chronic Bright's disease.
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of thie organ, although in earlier stages of the affection they are so
minute that they can be seen only in thin sections of the tissue.
In the later stages, therefore, there is a considerable resemblance
between iodine-stained sections of liver and spleen respectively, as
may be seen by comparing Figs. 25 and 29.

In the parenchymatous and general forms the organ often
attains a much larger size than is met with in the sago spleen. It
i8 remarkably hard and firm, aud the capsule is tense and trans-
parent. On section it presents a dry, homogeneous, translucent,
bloodless surface of a uniform dark reddish-brown color. Thin
Sections can be readily made with a knife, the organ cutting like
soft wax. The corpuscles, if affected, are not visible, as in the
forwner variety, being probably obscured by the surrounding pulp.

R XSFFECTS.—Anzmia and emaciation follow the interference
With the blood-forming function of the spleen.

LarDACEOUS DEGENERATION OF LYMPHATIC GLANDS.

Xn the lymphatic glands the process much resembles that in the
PR eecen. The small arteries in connection with the follicles of the
gl®m md are the earliest seats of the change, and from these it extends
0 #he trabeculse and possibly to the lymphoid cells. The follicle
th wa 5 becomes ultimately converted into a small homogeneous mass.

"Xhe glands themselves are enlarged, and on section the minute
V& x-like bodies can often be seen scattered through the cortex.

<« cut surface is smooth, pale, and translucent.

“The effects are the same as in implication of the spleen.

I..AB.DAOEOUS DEGENERATION OF THE ALIMENTARY CANAL.

"Xhe whole alimentary tract may be affected, but probably never
Primmarily or alone. The change frequently coexists with tuber-
calar ulceration. The disease in this situation is very apt to escape
obaervation, as it usually produces but little alteration in the ap-
Pearxance of the parts. The mucous membrane may look somewhat
pale, smooth, translucent, and cedematous; in very advanced cases
there may be some rigidity and thickening of the bowel-wall, and
even ulcers, due, it is supposed, to the tearing off, by the passing
of food, of rigid villi. But the effect of the application of iodine
to the washed mucous surface is very characteristic. In the small
intestine—perhaps the part most commonly affected—a number of
7
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organ to such an extent as to form large concretions. They are
occasionally met with in the lungs and in mucous and serous mem-
branes.

From their laminated structure these bodies would appear to be
formed by the precipitation, layer by layer, of some material upon
the surface of pre-existing particles. The material, however, does
not appear to be that met with in lardaceous degeneration. The
two processes are so different, both in the circumstances under
which they ocenr and in the characters and seat of the morbid
products, that they cannot be looked upon as analogous. Larda-
ceons degeneration is a general change, whereas the formation of
the corpora amylacea is evidently of a local nature. The latter is
often preceded by those local atrophic changes associated with
advanced life, and appears to consist in the deposition of some
material. probably liberated in the tissues themselves, upon any
free body which may exist in its vicinity.

The corpora amylacea, especially those occurring in the choroid
plexus and in the lateral ventricles, are very liable to become calci-
fied, and they then constitute one form of ‘‘ brain-sand,”” which is
80 often met with in these situations.

CHAPTER VIIL
CALCAREOUS DEGENERATION.

. XOEFINITION.— Calcareous Degeneration or Caleification consists
'™ ®he infiltration of tissues with calcareous particles. It is a purely
P€® syive process, the cells taking no part in it; the tissue is grad-
" 11y petrified by the deposit of earthy salts from the blood, for
their quantity greatly exceeds that present in lealthy tissues. It
®* Qifficult to find a physiological type, but perhaps the deposit of
®Xrthy salts in the walls of the primary areolw (see ** Rickets ”) in
* Zrowing long bone may be regarded as such.  Ossification is quite
Listinet from calctfication, for in it everything points to life and
growth ; the cells are undergoing active changes, and are obviously
Concerned in receiving the salts from the lymph and in combining
them most intimately with the organic matrix.












-

CALCIFICATION OF ARTERIES. 103

forms one of its final changes. In this form it is constantly met
with in the aorta and its branches and in many other situations.

Primary calciflcation is essentially a senile change, a result of

th et impairment of nutrition which appears and increases as life
adl vances, but which appears earlier and increases more rapidly in
soxme than in others. The change is more or less general. It is
sssociated with atrophy of the arterial tissues, and in some cases
with fatty degeneration. It usually occurs in vessels of medium
size, the arteries of the upper and lower extremities and of the
brain being those most commonly affected. Its most common seat
is the middle coat, where it commences in the muscular fibre-cells.
The calcareous particles, deposited from the vasa vasorum, make
their appearance at first around and within the nucleus, and grad-
ually increase until they fill the cell, which becomes converted into
3 small calcareous flake. The process may go on until the muscu-
lar coat is completely calcified, or it may be limited to isolated por-
tions of the coat, giving rise to numerous irregularly-distributed
calcareous rings and plates. These are best seen in vessels clarified
in spirit and turpentine. From the muscular it may extend to the
¢xternal and internal coats, until ultimately the vessel becomes
calcified throughout.

The vessel thus calcified loses its elasticity and contractility ; its
lumen is diminished, and it is transformed into a hard, rigid, brittle
tube, or “pipe-stem artery.” Such an artery is strengthened
3Zainst dilatation, but is predisposed to rupture: in amputations
great difficulty may be found in securing such vessels, as ligatures
cut through them at once. The nutrition of parts supplied by
them is more or less impaired, and tubular calcification of the
arteries of the lower limb therefore predisposes to ‘senile gan-
grene” (p. 40), inasmuch as it renders the vessels less able to
adapt themselves to the varying requirements of the circulation.
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CHAPTER VIIL
PIGMENTARY DEGENERATION.

P1aMENTARY DEGENERATION, or Pigmentation, consists in zm 3
abnormal formation of pigment in the tissues.

Normally, many pigments occur in the body, and probably sm 1 |
are the results of cell-action upon heemoglobin. Some of them pa ==
out in the fieces and urine; others are deposited as normal comr=m -
stituents in cells, the best examples being the cells of the rete Mm. T -
pighii (especially in the negro) and those of the pigment-layer com ¥
the retina. But pigment is not limited to epithelial cells; it exis == =
in the cells of the choroid and iris, of the sclerotic (lamina fusca ~
and of the pia mater. Muscle also is pigmented, and yellow c—= =
brown granules may sometimes be seen in the heart. .

Pathological pigmentations may be arranged under four heac 3 -
ings, according as the pigment is derived (1) directly from heme—>—
globin ; (2) from the blood by cell-action ; (8) from bile ; (4) frome ==
extraneous substances introduced into the body.

1. Heematic Pigments, or those derived directly from haemoglc—>—
bin, are the commonest. Red corpuscles break up and the s =
hemoglobin becomes dissolved. This may occur either within thm €
vessels (malaria, septiceemia), which is uncommon, or after escsj»<
of the corpuscles into the tissues. The latter is due either € ©
wounds or rupture of the vessels, or to congestion or inflammati>m
without any breach in the vessel-wall.  Such causes of pigmentatio™?
are common ; witness the frequency of bruises and apoplexies. of
congestion from varicose veins, portal obstruction. and cardia¢
incompetence, and of stains after various inflammatory lesions.

All are familiar with the changes in color which occur after
bruise—first purple. then green, and finally yellow. These colo¥”
changes are due to corresponding tissue-changes which follow tB¢
infiltration of the skin by the extravasated blood. Briefly, the®€
changes are as follows: 1. Some of the fluid and cells are absorb€
at once by the Ivmphaties. 2. The haeemoglobin is dissolved out ©
many red cells, and the stromata disappear—no doubt after fatty
degeneration. A red fluid is thus formed which infiltrates th€
tissues and stains them vellow or brownish red: the cells are col”
ored more deeply than the intercellular substance or than the mem-
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rise to obstruction at the aortic orifice or permit regurgitation from
the aorta. It also follows obstruction in the arterioles, such as
occurs in some forms of chronic Bright's disease. The weight of
the organ frequently exceeds twenty ounces. In shape it is elongat-
ed; the septum—and therefore the left coronary artery—is displaced

to the right of its usual position on the anterior surface. On ex-
amining a vertical section the apex is seen to be formed entirely out

Fie. 37.

HyI>e rtrophy of left ventricle (front view). Heart is elongated. Septum occupies middle
of aSnte rior surface. (From a case of granular kidney from a specimen in Charing Cross Hos-

pital ¥ wigeum.)
of thae wall of the left ventricle, and the walls of this cavity are
thera sselves thickened (Fig. 39).

Fie. 38.

Hypertrophy of right ventricle (front view). Heart is quadrilateral and septum {is displaced
tothe left. Right auricle is dilated. (From a case of chronic bronchitis and emphysema

from & specimen in Charing Cross Hospital Museum.)

Hypertrophy of the right ventricle follows corresponding
changes in the mitral orifice and regurgitation from the left ven-
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grow th, which slowly eats away the walls of the Haversian canals,
which thus become enlarged. Naturally, this is a much slower
process than similar infiltration of the soft parts. So long as the
bones are moving on each other the granulations would have little
chan ce of blending across the gap, but so soon as the fragments are
fixed this union occurs, and ossification, running on to sclerosis,
follows. It is probably not complete before the fourth month.

The final process in the union of a simple fracture is the rounding

off of all prominences and the absorption of all unnecessary provis-
ional callus. The completion of this may occupy years; but, ulti-
mately, in an accurately set fracture, the medullary canal may be
opened up and most of the thickening around the shaft removed.
Generally the seat of fracture remains evident, but Billroth says
that in some cases it cannot be recognized. The analogy between
the repair of bone and the repair of ordinary connective tissue, as
lescribed under Healing of Wounds, scarcely needs pointing out;
ossification of the scar-tissue is the main difference.

Repair of compound fractures is cffected by the ossification of
granulation tissue, either directly or after its conversion into fibrous
tisue. But suppuration, implying more or less destruction of the
bew tissue, and often necrosis of soft and hard tissues, greatly
delays the process. (See * Necrosis of Bone.””) Even where com-
Pound fractures become simple from the first by union of the wound
they are often much longer in healing: the reason is not evident.

MuscLE.

f\ wound in muscle, as a rule, gapes widely and heals by granu-
'atfon. In some parts, as the tongue, retraction is prevented. and
“Dion by first intention occurs readily. The protoplasm escapes

1Tough the opened sarcolemma, and leucocytes penetrate for some
'Stance between the fibres. Ordinary scar-tissue develops from

€ granulation tissue and unites the ends of the muscle. New
cells are now produced by the muscle-cells on each side of the scar,
Anq they invade, and may eventually replace, the cicatricial tissue.
Kf‘&ske says that new muscle-cells are produced only by multi-
Plication of the nuclei of the old. Each nucleus becomes sur-
"ounded by a spindle-shaped mass of protoplasm and divides to
*m muscle-fibres. In some cases no regeneration is evident.

Regeneration occurs more frequently to repair losses from degen-
Cration, such as that which occurs in acute febrile diseases. espe-
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Pieces of muscle have been suécessfnlly transplanted, and part
of the sciatic nerve of a bird has been substituted for a correspond-
ing piece excised from another bird: the transplantation of nerve
has been successful in man, so far as the mere healing-in of a por-
ion of rabbit’s nerve placed between the ends of a divided median,
mt time had not been allowed for restoration of function when
be notice was published.

CHAPTER XI
TUMORS.

[H E first notion which the name “tumor” conveys is that of
Aling; but swelling may result from very different pathological
esses, while the term ‘ tumor ” has a much narrower connota-
n. It is impossible to give an accurate definition of its meaning,
‘suse its real nature is not understood.” It is generally described
a formation of new tissue which is abnormal to the part; which
turbs its form, and differs from it more or less markedly in gross
1in minute structure; which performs no physiological function ;
lich: tends to continuous growth, and is more or less independent
‘the general nutrition of the body; and which has not arisen
om the causes or in the course of inflammation.

That tumors are formations of new tissue necessitates the rejec-
ion of all swellings due solely to retention of secretions (retention-
'}$18) or to extravasation of blood (hematomata). True hypertro-
phies must be rejected because—though they involve an increase in
tize—the shape, structure, and function are preserved. Finally, all
infammatory swellings, tumor-like products of infective inflamma-
tions—such as gummata, tubercles, farcy-buds, and condylomata—
and all localized cedemas and effusions—such as hydrocele—must
b eliminated.

The definition of a tumor as an atypical new-formation would
kparate the class from retention- and extravasation-cysts and from
rie hypertrophies; but many an inflammatory new-formation,
ich as callus or a condyloma, is atypical enough both in form and
-«ucture. Moreover, there is a whole group of tumors (sarcomata)
ich it is impossible to distinguish anatomically from the results
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ized action ; the distribution of secondary growths in the next capil-
lary area, and the possibility of explaining exceptions to this rule;
the occasional discovery of tumor-cells in the blood, most often im-
pacted in the vessels as emboli; the frequent existence of tumors
growing into veins and lymphatics, so that cells may easily be swept
off by,or migrate into, the stream ; and, lastly, the fact that second-
ary growths have never been found in cartilage or cornea, which are
both permeable to fluids.

T wo views are held concerning the way in which migrated cells
produce secondary growths:

1. It is said that the cells impacted at a certain spot so influence
the vessel-wall and surrounding tissues that their cells multiply and
produce a structure like that of the infecting particle. The objec-
tion has already been stated to this theory of *“ spermatic influence,”
which would require us to believe that liver-cells, for example, may
by their multiplication produce not only epithelial cells like those of
scirrhus or epithelioma, but even connective-tissue cells of all kinds.

2. The cells of the secondary nodule are believed to be the prod-
ucts of multiplication of the cells of the tumor-embolus. The

(uestion thus arises, Can a bit of tumor thus cut off from its base

grow? Artificial embolism has been produced with pieces of fresh

Periosteum, with the result that they grew, and produced first carti-

Iage and then bone, but after the fifth week all trace of them had

disﬂppeared. In effect, they went through the same course as do

Pieces of normal tissue or of tumor which are placed in the subcu-

taneous tissue. We see, therefore, that they can grow, but some-

thing in the healthy tissues prevents their attaining any size. On
t!le other hand, a piece of bone or other tissue placed where similar

Ussue usually exists does not thus disappear, as transplantation

Operations show.

~THE CAUSES OF MALIGNANCY.—Why do some tumors
Wvade adjacent tissues and distant organs, whilst others do not, even
though the latter grow as rapidly as the former? Hitherto differ-
tce in structure has been held to explain the matter. The more
Purely cellulur the tumor, the more numerous its blood-vessels, and
the lesg developed their coats, the more rapid is its spread and the
@arlier and more certain is its generalization.

But occasionally we find that a tumor which has run a simple
course, and which does not recur after removal, has a structure
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“resting ”’ embryonic cells, perhaps because of their small size
| resemblance to leucocytes. Small neevoid spots may enlarge
atly after birth; congenital moles which have the structure of
eolar sarcomata may later on become malignant; and islets of
tilage from which tumors may start have been shown by Virchow
occur in the shafts of long bones. Perhaps all these may be
prded as embryonic remains.

Assuming that such embryonic foci may remain among adult
ses, Cohnheim found that his view accorded with observed facts.
ere would be no difficulty about the reversion of adult cells to
: embryonic type; the cells in question would start with their
| developmental force. The reasons for believing in the unde-
loped nature of the rudiment are—(1) that power of growth is at
greatest in the cells of the embryo, as is shown by the fact that
bryonic cartilage transplanted to the anterior chamber of the
e grows into a regular chondroma, whilst adult cartilage is
wrbed; (2) that many tumors are obviously distinct from the
ttin which they lie—e. g. adenoma of the mamma is encapsuled,
d its ducts do not open into those of the normal gland; and (3)
it tumors are not subject to that regulating mechanism which
wlers the metabolism of each tissue subservient to the good of
 tissues generally.

Moreover, many tumors occur at points where the developmental
)esses are complicated, and where, therefore, errors are most
ely to occur. This is shown by the frequency with which car-
oma affects (1) the openings on the surface of the body; (2) the
ophagus, where it is crossed by the left bronchus (the food- and
-passages were originally one here); (3) the cardia, pylorus, and
umencement of the pyloric portion of the stomach, where the
wge of epithelium occurs; (4) the rectum, at the line of union
ween the invaginated epiblast and the hind-gut; and (5) the
ernal os uteri, where Miiller’s ducts opened into the uro-genital
u8. Adeno-myomata of the prostate occur at the same spot in
male. Smooth myomata occur almost exclusively in the uterus.
t whole uterus is made up of foci of cells awaiting the stimulus
mpregnation to great development. Atypical development of
focus may occur without the usual stimulus, and perhaps we
ild rather expect this when pregnancy has been absent or infre-
at; so we find that myomata are commonest in elderly sterile
ien. Adenomata of the mammx may be similarly explained.
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eam lodge and excite an inflammation similar to that which they
18ed at the primary focus: the cells of the granuloma are chiefly
icocytes—not the progeny of cells from the primary focus—and
s tendency of the cells of granulomata, even when supplied with
od, is never to multiply indefinitely. It has hitherto been
ieved that secondary sarcomatous growths were truly the prog-
7 of the primary growth, formed by multiplication of cells car-
d from the primary focus; and the melanotic nature of the
ondary growths in melano-sarcoma has generally been regarded
proof of it, there being no positive evidence of ¢ spermatic
luence ” (p. 134). But, as sarcoma tissue is indistinguishable
m inflammatory tissue, and as our beliefs as to the origin of sar-
na-cells are based on inferences, and not upon direct observation,
8 possible that we are mistaken as to the nature of some morbid
coma-like processes, and that we shall find them to be inflamma-
y and to depend upon an infective cause, like rhinoscleroma.
thregard to the epithelial multiplication which characterizes true
1cer, however, there can be no such mistake: the immediate cause
cancer must induce this. The question then arises, Is it conceiv-
e, in the face of the necessarily deleterious action upon their host
all parasites, that this cause can be a parasite ?

Reviewing the whole question, it is obvious that we have only
re or less probable surmises before us. With regard to simple
nors Cohnheim’s theory of ‘‘embryonic remains,”” which brings
'm into relation with ‘‘ monsters by excess.” seems to be the most
ely. As to true cancers, the view that the physiological resist-
te of the connective tissue is reduced until epithelium, having,
thaps, only its normal tendency to grow, can invade it, appears
accord best with known facts: unusually rapid multiplication
epithelium would then naturally result from increased food-
ply. As to the etiology of the sarcomata, there is even less
yind for surmise.

CLASSIFICATION.—Tumors having the most obviously simi-
" structure vary much in their clinical history, whilst others of
lically different structure have very similar physical signs and
urses. In our present state of ignorance no satisfactory classi-
ation of tumors is possible. The one we shall adopt is based upon
eir histological characters. Tumors arising from mesoblastic tis-
€ will be arranged in three groups; the first resembling the most
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highly differentiated tissues; the second, the ordinary connec
tissues; and the third, the embryonic tissue. In dealing v
tumors from epiblastic and hypoblastic tissues the same order
be followed.

For convenience’ sake all cysts will be grouped together. s
remarks on them made at the end of Tumors, though the gn
majority of cysts are not tumors.

CLASSIFICATION OF TuMoORS.

[ I.—Type of Higher Tissues.
Typeof muscle. . . . . . . . . Myoma.
“ nerve . . . . . . . . . Neuroma (see note on p. 150
“  blood-vessels . . . . . . . Angioma.
“  lymphatic vessels . . . . Lymphangioma.
¥ II.—Type of Fully-developed Connective Tissues.
g Type of fibrous tissue . . . . . . Fibroma
g “  mucous . . . . . .. . Myxoma.
) “  adipose . . . .. ... Lipoma.
“  cartilage . . . . . . .. Chondroma.
“ bome. .. ....... Osteoma.
“  lymphoid tissue . . . . . Lymphoma.
III.—Type of Embryonic Connective Tissue.
{ The varieties of Sarcoma.

IV.—Type of Epithelial Tissues.

Epiblast {Pnpille of skin of mucous membrane . . . . . Papillomss
and
Qypoblast. {Glands . . . . . . ... ... ... .... Adenoma.

V.—Teratomata, or Congenital Mized Tumors.
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large proportion of connective tissue; hence the terms fibroid”
and ‘fibromyoma.” This is the case especially in older growths.
Those newly developed, however, consist almost entirely of true
muscular tissue. They either form firm, hard masses imbedded
in the uterine walls, or project into the uterine or abdominal cavi-
ties. When projecting into the uterus they constitute a common
form of uterine polypus. They do not form till after puberty, and
are commonest in elderly sterile females. Their growth is usually
slow. Pregnancy causes them to enlarge rapidly, and they undergo
some involution after delivery. They generally atrophy at the
menopause. These tumors are often multiple. The older ones are
liable to become calcified. They also sometimes undergo mucoid
softening, which gives rise to the formation of cysts in ther
interior.

THE NEUROMATA.

The Neuromata are tumors consisting almost entirely of nerve-
tissue, and are among the rarest of new growths.

The term * false neuroma” has been applied to many growths
found in connection with nerves. Fibrous, myxomatous, and
gummy tumors growing within the nerve-sheath have been included
under this head. Small multiple fibromata of superficial nerves aT€
sometimes hereditary. The bulbous ends of nerves in stumps are bY
some called amputation-neuromata. They often consist only of
fibrous tissue, but may contain rolled-up nerve-fibres—attempts at
regeneration rather than a tumor. They are usually intimatel¥
connected with the cicatricial tissue of the stump.

The structure of true neuromata is most commonly that of a mas®
of ordinary medullated nerve-fibres; they therefore resemble 3™
structure the cerebro-spinal nerves, from which they most frequent 1y
grow. The nerve-fibres are associated with more or less connecti v €
tissue.  Virchow has also described as exceedingly rare formatio®*
tumors composed of non-medullated fibres and of ganglionic ners €~
tissue.

Neuromata rarely attain a large size, but usually exist as sma 11-
hard, single nodules.

True neuromata always originate from pre-existing nerve-tissa2€
—ecither from the cranial or from the spinal nerves. This fa<®
determines their site.

! I, as seems probable, nerves are outgrowths from the cerebro-spinal centre, tre €
neuromata should be classed as epiblastic growths.
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Wike liver Ziegler thinks they may develop after middle age, when
%e cells begin to atrophy.

Aneurysm by Anastomosis.—The arteries of an area, especially
o0 the head, become dilated, greatly elongated, and tortuous; per-
baps new vessels form. Some are congenital, others follow injuries.

Lymphangiomata.—See p. 168.

CHAPTER XIIL

CONNECTIVE-TISSUE TUMORS.
THE FIBROMATA.

THE Fibromata consist of some form of fibrous tissue.

The fibres, which constitute the chief part of the growth, are
ther loosely or densely packed according to the variety, and are
"'fnged either without definite plan, or in intercrossing bundles of
Ar10us sizes, or in whorls around the blood-vessels (Fig. 47). Yel-
W elastic fibres are very rarely met with. The cells, like those of
OFmg| fibrous tissue, are generally few in number, and are usually
98t sbundant around the vessels. They are minute, spindle-shaped,
Siform, or stellate bodies, the latter having processes of varying
1gth, which communicate with similar processes from neighboring
Is. In the fresh specimen the cells are often so small and indis-
'Ct as to become visible only after the addition of dilute acetic
d. These cells vary in size and number with the rapidity and
® of growth—the slower and older the growth, the denser the
3ue and the flatter and less numerous the cells.

The fibromata usually contain but few blood-vessels. 'In the
ter growths, however, these are often more numerous. Dilated
ns sometimes form a cavernous network, the walls of which are
nly united to the tissue of the tumor. so that if divided or rup-
‘ed they are unable to retract or collapse, and profuse hemorrhage
¥ thus ensue.

Partial mucoid softening and calcification are the most common
Sondary changes; ossification occurs in fibromata springing from
De. Ulceration also sometimes occurs in those growths which are
ated in the skin and submucous tissues.
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Another variety of hard fibrous tumor grows in connection with

herves, and is often described as a neuroma. True neuromata,
however, are, as has been said, among the rarest (p. 150) of new
growths. These false neuromata most frequently occur in connec-
tion with the superficial nerves. They grow from the neurilemma,
aud as they increase in size the nerve-fibres become expanded over
them. They are very firm rounded tumors, and are frequently mul-
tiple and hereditary.

Some old tumors of the uterus are almost or quite pure fibromata;
but the so-called uterine ¢ fibroids’’ are in most cases local over-
growths of the involuntary muscular tissue of the organ (p. 150).

The fibromata originate from connective tissue ; from the cutis
or suabeutaneous tissue, from submucous or subserous tissue, from
fscia, from periosteum, from neurilemma, or from the connective

tissue of organs.
Clinically, the fibromata are perfectly innocent ; they grow slowly,
ad o not recur after removal.

PsaMMomMmA.

The most characteristic feature of this rare growth is that it con-
sists largely of calcareous particles. These are contained in the
concentric bodies already described as the corpora amylacea, where
they give rise to the so-called “ brain-sand "—hence the name of
the growth. The calcified corpora amylacea are held together by a
Wrying quantity of loose fibrous, hlghly cellular, or mucous tissue
cntaining vessels.

Psammomata grow from the pineal gland, the membranes of the
brain, or the choroid plexus. In the latter situation a psammoma
ofen contains numerous cysts. It is of no pathological importance,

except when of sufficiently large size to produce symptoms from
pressure.

THE MYXOMATA.

The Myxomata consist of mucous tissue—i. e. a fragile connec-
tive tissue of which the intercellular substance is translucent, homo-
gneous, and jelly-like, contmmng much fluid and yielding mucin.

hymologlcnlly, this tissue is met with in the vitreous body of the
eve, in which the cells are roundish and isolated ; and in the wm-
bﬂical cord, in which the cells are fusiform or stellate and give off
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will be distinct in the soft grayish tissue, which is not separated by

any capsule from the adjacent tissues.

Chondromata most frequently grow from common connective

tissue and bone, very rarely from cartilage. About three-fourths
of them start in connection with bones, growing either centrally or
sud periosteally. Their favorite seats are the bones of the fingers and
toess, the lower end of the femur, and the upper ends of the humerus
and tibia. Much less often the ribs and the hip-bone are attacked.
Vixchow has shown that islands of cartilage not uncommonly remain
in the shafts of bones; and it is probable that many chondromata
spring from such islands (p. 143). The tumors generally begin
before the ossification of the epiphyses, whilst the bone is actively
gro wing and vascular.

Most of the remaining fourth occur, in combination with other tis-
sues, as ‘‘ mixed tumors’’ in the parotid and testicle. Cohnheim
sugz gests, as the source of cartilage in the parotid, an aberrant bit
of the rudiment of the jaw; Virchow, a piece of the pinna. In the
testis a portion of the rudiment of a vertebra may have been in-
claded. The intermuscular septa, the subcutaneous tissue of the -
breast, and the lungs are occasional seats.

.astly, cartilaginous growths may originate from cartilage itself
(°0<=hondrosee) These are sometimes seen on the surface of the
articular cartilages, in the larynx and trachea, and on the costal and
intervertebral cartilages. They are simply local overgrowths of
by aline cartilage.

Cllinically, the chondromata are for the most pa.rt innocent
growths. They are usually single, except when occurring on the
fingers and toes, in which situation they are more frequently multi-
Pe. The central growths of the phalanges and metacarpals occur
i children or before ossification is complete: the graver, subperios-
teal, forms are commoner later on.

The softer forms, especially those starting from bone and glands,

occasionally exhibit more or less malignancy, tending to recur locally,
snd, rarely, to infect the lungs and even other parts.

THE OSTEOMATA.
The Osteomata are tumors consisting of bone, either compact or
cancellous.

The osteomata are the result of the ossification of newly-formed

connective tissue other than of inflammatory origin. They must be
n
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dence it springs, and surrounded by a thin layer of compact bony
ssue. The medullary spaces may contain embryonic, fibrous, or
ity tissue.

(b) The enostosis is a dense bony growth projecting into the
nedulla, and is very rare.

2. Heterologous osteomata are very rare as primary growths.
They have been described as occurring in the subcutaneous tissue;
but Malherbe has shown reason for believing that such growths are
really sebaceous adenomata with ossified stroma (p. 188). Bony
tumors have very rarely been found in the brain and cerebellum.
Parts of fibromata, lipomata, and chondromata may ossify. The
secondary growths of ossifying sarcomata connected with bone
often ossify.

The commonest secondary change is inflammation. Osteo-
mata may also become carious or necrose. The last change is most
likely to occur in ivory exostoses, effecting their separation and cure.

Osteomata generally grow in connection with bone (homolo-
gous), commencing in the periosteum, medulla, or persistent islands
of cartilage ; but connective-tissue tumors, apart from bone
heterologous), may ossify.

Clinically, the osteomata are perfectly innocent tumors. Their
growth is very slow. They rarcly attain a large size. They are
often hereditary and multiple, in which case they usually occur in
arly life. (Osseous growths which exhibit malignant characters
wre either sarcomata or chondro-sarcomata, which have undergone
Partial ossification. From these true osteomata must be carefully
distinguished (p. 178).

THE LYMPHOMATA.

The Lymphomata are new formations consisting of lymphoid or,
¥ it is sometimes called, adenoid tissue.

_Lymphoid tissue is now known to have a much more general dis-
tibution than was formerly supposed. It not only constitutes the
fllicles of the lymphatic glands and the Malpighian corpuscles of
_ﬁ“’ spleen, but also Peyer’s glands and the solitary glands of the
IMtestines. the follicles of the pharynx and tonsils, the thymus
gnd, and the trachoma glands of the conjunctiva. More re-
‘atly, lymphoid tissue has been found in other situations, as
ound the blood-vessels of the pia mater and of other parts, in
the neighborhood of the smallest bronchi, in the pleura imme-












HODGKIN’S DISEASE. 167

glands throughout the whole body may be more or less involved.
The groups of glands most often affected are, in the order of their
frequency, the cervical, the axillary, the inguinal, the retro-
peritoneal, the bronchial, the mediastinal, and the mesenteric.
The new growth, which in the earlier stages is limited to the
glands, gradually breaks through the capsules, so that the enlarged
glands become confluent and form large lobulated masses. The
growth may also extend still farther, beyond the confines of the
gland, and invade and infiltrate the adjacent structures.

This new growth of lymphatic tissue. which commences in and
often extends beyond the confines of the lymphatic glands, is ulti-
mately followed by the formation of lymphatic growths in various
internal organs, but more especially in the spleen. The spleen is
affected in a large proportion of cases. Here the new growth
originates in the Malpighian bodies, and so gives rise to dissemi-
nated nodules. These vary in size from minute points to masses
8 large as a hazelnut or walnut. They are usually more or less
irregular in shape, of a grayish- or vellowish-white color, firmer in
consistence than the splenic tissue, and not encapsuled. In addi-
tion to these, wedge-shaped infarctions surrounded by a zone of
bypersemia are sometimes met with, similar to those which are
often seen in leuchemia. The spleen itself is generally some-
vhat increased in size, and its capsule is usually thickened, and
often adherent to adjacent organs. In quite exceptional cases the
$pleen is not the seat of these disseminated growths, but is simply
uwiformly enlarged, like the leuchamic spleen.

The liver, kidneys, alimentary canal, medulla of bone, lungs, and
sibeutaneous tissue may all become involved, the new growths
ccurring either as nodules of various sizes scattered through the
ofgans or in a more infiltrated form. like many of those met with
in leuchemia.

Hlstologlcally, the new growths are precisely similar to the
lmphomata, and, like these. present differences in the relative
Poportions of cells and stroma. The richly cellular forms are
o ang pulpy, whilst those in which the stroma is more abundant
ue firmer and more fibrous in consistence. Retrogressive changes
narely occur.

With regard to the pathology of the disease, it is undoubtedly
thseure, The development of the new growths canmot in most
“a%es be regarded as the result of infection from a primary centre.
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as the process is, for the most part, confined to the lymphatic
structures, and many and widely distant groups are often simul-
taneously involved. The disease thus appears to occupy a different
pathological position from that of the malignant tumors. It i
probable that there is some special weakness of the lymphatic
structures generally which renders them prone to undergo these
active developmental changes, the process being determined by
some unknown factor. The progressive ansemia which accom-
panies, but does not precede, the gland affection is possibly due to
the progressive implication of the lymphatic atructures and to the
consequent interference with the formation of the blood-corpuscles
(See ** Leuchiemia.™)

THE LYMPHANGIOMATA.

The Lymphangiomata are tumors consisting of abnormabk )|
large lymphatic vessels. It is doubtful how much of the growth s
due to simple dilatation and how much to new formation of Iy -
phatic vessels. The divisions are the same as those of angiome—*
—saimple and cavernous. A section of the latter would scarce Y
be distinguishable from one of cavernous nwevus (Fig. 46), exce_"
by the contents of the spaces. There is generally fat in the strom==*

Each kind may be congenital or acquired. Congenital dilste= *
tions are found in the tongue (macroglossia), lip (macrocheilia). a2
labium, causing hypertrophy of the parts. They are also found s in
other parts of the skin.

Acquired dilatation of lymphatics is found in the skin. especiall Iy
that of the thigh and thorax. Tumors sometimes as large as sesamu
orange may be thus formed in the subcutancous tissue. Dangeros— us
loss of lymph may occur from rupture of one of the vessel |
Fibroid thickening may oceur in the parts from which the lymmmm-
phatics pass to the tumor.
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CHAPTER XIV.
THE SARCOMATA.

THe Sarcomata are tumors consisting of connective tissue of a
nore or less embryonic type, in so far, at least, that cells predomi-
ate over intercellular substance. But in central parts the process
f development seems sometimes to proceed to a further stage, and
illy-developed connective tissues, such as fibrous tissue, cartilage,
* bone, are formed. In this way a mixed tumor may result.

STRUCTURE.—AII sarcomata consist of cells imbedded in more
less intercellular substance, which varies in amount and cha-
cter and supports the blood-vessels.
The cells, which usually constitute almost the whole of the
owth, consist for the most part of masses of nucleated protoplasm,
rely possessing a limiting membrane. They vary much both in
i@ and form; and though, in any given tumor, one form usually
edominates, all may generally be found by searching teased
eparations, which should always be employed for the purpose.
ten the different forms are pretty equally mixed in the same
owth. There are three principal varieties—round, spindle, and
veloid cells. The round and spindle forms may be either small
large. The irregular, multinucleated, myeloid cells vary in size
d in the number and size of the contained nuclei. One cell may
Ve as many as thirty nuclei.
The intercellular substance usually exists in but small quantity.
Entervenes between all cells, and is as closely connected with them
in ordinary connective tissue. These points are often relied
on to distinguish certain sarcomata from cancers, but they prob-
ly do not always hold good.
"The stroma may be fluid and homogencous, or firmer and gran-
¥, or more or less fibrous, or even chondrified and ossified. On
amount and nature the consistence of the growth depends.
"The blood-vessels are usually very numerous, and are either in
“ect contact with the cells or separated from them by a little
Tillated tissue. Their distribution is very irregular, and their
\1ls are often formed by nothing but the cells of the tumor.
€nce, on the one hand, the ease with which portions of the tumor



170 NUTRITION INCREASED.

are carried away in the blood-stream and the tumor generalized,
and, on the other, the frequency with which the vessels ruptare
and permit extravasation of blood into the substance of the growih.
Lymphatics are nnknown.

An examination of the growing border usually shows a grest
excess of small round-cells over all other forms. These cells extend
along the connective tissue in all directions, and force themselves
hetween the essential elements of muscles, glands, and any adjacent
organs, while these elements themselves become pale, undergy atre-
phy. and finally disappear. In the invaded connective tissue many
cell-forms are seen, which may possibly indicate multiplication of
the fixed cells; but it is almost impossible to obtain any proof that
they help to form the tumor. (See ** Modes of Spread of Inflam-
mation.”’)

In an ordinary examination of a sarcoma the growing edge should
he avoided, on account of the predominance in that part of small
round-cells over those most characteristic of the tumor.

SECONDARY CHANGES.—The most important of these
fatty degeneration. This always occurs to a greater or less extemt
in the older portions of the growth, causing either softening or t ke
production of cyst-like cavities. It is frequently associated wih
rupture of the blood-vessels and hemorrhage; the latter may gi v°¢
rise to the formation of sanguincous cysts (p. 181). Calcificatio®
(Fig. 60), ossification (Fig. 1), and mucoid degeneration a=¢
less common.  The occurrence of calcification, ossification, arsd
pigmentation ix influenced by the predisposition of the matrix frexn
which the growth is produced; thus, calcification and ossificatie »B
are more prone to oceur in tumors originating in connection vizh
hone, pigmentation in those originating from the cutis or e.\'ehnll'

VARIETIES.—Though all sarcomata possess the same gener—=®
characters, they present histological and clinical differences whie ="'
serve as hases for their classification.

The principal features which are thus utilized are—(1) the pre®
dominant form of cell: (2) the nature of the stroma: and (3) the
seeomddary changes to which the growths are liable.

(1) The predominant form of eell enables us to distinguish fous®
wroups—the round-celled, the spindle-celled, the mixed-celled,~
in which no special form predominates, and the myeloid-celled.
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Strictly speaking, this last group is a mixed-celled sarcoma, but
though the myeloid cells can never be said to predominate, they are
frequently so numerous as to be the most striking objects in the
field when examined microscopically.

(2) The stroma may be mucous, fibrous, cartilaginous, or bony :
hence we may have a. myxo-sarcoma, flbro-sarcoma, chondro-
garcoma, and osteo-sarcoma.

(8) Sarcomata may undergo secondary changes, which are justi-
fiably described as distinct varieties, inasmuch as the peculiarities
are reproduced in the secondary growths. The chief of these are:
melano-sarcoma, characterized by the development of black pig-
ment, and chloroma, a very rare form, with green pigment; lipo-
sarcoma, in which the cells undergo fatty infiltration : and calcify-
ing sarcoma, in which calcareous infiltration is marked.

PHYSICAL CHARACTERS.—Portions of sarcomata which
bave undergone no secondary changes are soft, semi-translucent, and
grayish or pinkish gray. These appearances are hest seen near the
growving edge, which may be very narrow. The diagnosis—even
with the microscope—between a sarcoma, especially a fibro-sarcoma,
and the different forms of simple connective-tissue tumors may be
exceedingly difficult. This is due to the higher development of the
central parts of the sarcoma toward one or other variety of fully-
formed connective tissue. Degenerative processes, such as fatty
metamorphosis, and especially hemorrhage, may greatly interfere
vith the usual appearances : the occurrence of hemorrhage may con-
vert a solid tumor into a blood-cyst with a scarcely recognizable wall.

Asarule, the growing edge is ill defined. there bheing no sharp
line of demarcation between the tumor and the adjacent parts; but
*ometimes a slowly-growing tumor may acquire a capsule by stretch-
g around itself the connective tissue of the organ in which it
INiginates.

I.IODE OF GROWTH AND SEATS.—The sarcomata always
'Ping from connective tissue, and may occur wherever connective
tissue g present. It is doubtful whether they start from adult tissue
" from some embryonic remnant. Congenital warts and pigment-
*Mota often serve in later life as their starting-points (p. 142). The
*kin and subcutaneous tissue, fascize, periosteum, medulla. and Iym-
Mhatic glands are the commonest seats of sarcomata.
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%on of bone is, of course, impossible; really, the old bone is ab-
wrbed from within by the tumor, and the periosteum lays down
new bone on the surface; absorption is more rapid than new forma-
tion, and the thin surface layer of bone yields and crackles under
pressure or is actually wanting at spots where pulsation is marked.
These tumors are for the most part of firmer consistence than the
other varieties of sarcoma. Many of them are firm and fleshy;
others are softer, more resembling gelatin size. They are not pulpy
and grumous like the soft sarcomata, neither do they present the
fasciculated appearance of the spindle-celled varieties. Their cut
surface has a uniform succulent appearance, often mottled with
patches of red. This red-brown or maroon color varies with the
number of giant-cells present, and is very characteristic. The
tumors are often encapsuled by the periosteal covering of the bone
from which they grow. They are rare after middle life, and are
the least malignant of all the sarcomata.

CYLINDROMA.

The name Cylindroma is applied to a group of tumors in which
the cells are arranged in hollow columns or globes. The interior
of these structures is frequently, but by no means always, occu-
pied by a blood-vessel surrounded by hyaline material. Accord-
ing to some authorities, these tumors are really myxo-sarcomata
from the first. In the opinion of others they are sarcomata in
vhich the adventitia of the vessels has undergone mucoid degener-
ation, while the vessels themselves have developed varicose dilata-
tons. Ziegler, to emphasize the large size and number of the
"essels and the general character of the tissue around them, has
Siggested the name angio-sarcoma myxomatodes. In all prob-
ability several forms of new growth have been included under the
lame cylindroma.

Broop-cysTs.

T wamors are occasionally met with into which so much hemorrhage
has taken place that their real nature is masked, and their appear-
ance s that of blood-cysts. The nature of these blood-cysts has
°“1_y recently been understood. They are now known to be in the
Wi)ority of cases soft round or spindle-celled sarcomata. They

consist of broken-down blood-coagula surrounded by an ill-defined

\ayer of soft sarcoma-tissue, which is, as a rule, clearly revealed by
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the microscope. These growths are exceedingly malignant, and
hence the recognition of their sarcomatous origin is all-importau.

CHAPTER XV.

EPITHELIAL TUMORS.
THE PAPILLOMATA.

Tue Papillomata are new formations resembling in structa=x™®
ordinary papille.

They consist of a basis of connective tissue, which sends towzm rd
the surface numerous papillary processes, each supporting bloe »ed-
vessels which end in a capillary network or single loop. the wha ol€
being enveloped in a covering of epithelium. The papille may ¥re
ghort and simple, as in an ordinary wart, or they may be lors -
delicate, branching—giving off secondary and tertiary offsets—a = d
very numerous, as in villous tumors. The covering epithelium 3D
skin-growths is thick, hard, and stratified. and may actually biwad
the papill:e into a solid mass; but on mucous membranes the slend €1
vascular processes are covered by a small amount of delicate eg»i-
thelium. and in consequence they are easily lacerable. Warts «<vn
serous membranes are often covered by a single layer of endotheld al

cells.

Hemorrhage and nleeration resulting from injury can hardly e
classed as secondary changes. The only important change is tlae
possible conversion of a papilloma into an epithelioma. Ina wart
all the epithelium is on the surfuce, no matter how irregular th ot
surface may he.  As soon as the epithelium begins to invade thoc
tixsues beneath it the wart has become a cancer.  Pigmented wart*
not uncommonly form on the face in old age, and it is well to watch
but not to irritate them.

Four varieties can be readily distinguished :

1. The ordinary skin-wart with its covering of hard squamot#
epidermiz.  Condylomata and venercal warts, due to the irritatio?
of the secretions of soft sores or gonorrheea, deserve special me™”
tion. These. though covered by squamous epithelium, are ma<’

softer, more vasenlar, and more luxuriant in growth than the ordir

nary gkin-wart.  They affect warm. moist parts.
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less spherical in shape. The large size and distinctness of the
alveoli are owing to their distention by products of degeneration.
These products form a gelatinous colloid material which is glisten-
ing, translucent, colorless, or yellowish, and of the consistence of
thin mucilage or size. In the main it is perfectly structureless;
within it, however, are imbedded a varying number of epithelial
cells (Fig. 82). These cells present a peculiar appearance: they
are large and spherical in shape, and are distended with drops of
the same gelatinous material as that in which they are imbedded
(Fig. 82). Many of them display a lamellar surface, their bound-
ary being marked by concentric lines. It would appear that the
colloid change commences in the cells, which become gradually
destroyed in the process.

In other cases, similar to the naked eye, the cells, with the ex-
ception of slight fatty metamorphosis. are but little affected, and
the snbstance distending the alveoli is more viscid and mucoid in
character. This is due to a mucoid degeneration (p. 82) of the
intercellular substance rather than to a colloid change commencing
in the cells.

Colloid cancer is most frequently met with in the stomach, intes-
tine, ovary, and peritoneum. In the latter case it is either second-
ary or the growth is a sarcoma. The tendency of abdominal
tumors to undergo colloid degeneration is at present unexplained.

CHAPTER XVI.

THE TERATOMATA.—CYSTS.
THE TERATOMATA.

THESE tumors are congenital. They occur chiefly in the sacral
region (coccygeal tumors) and about the head and neck—points at
which double monsters are united—but they may be internal. Some
of them are due to the inclusion and imperfect development of one
feetus within another ; others to the abnormal development of .the
tissues of a single feetns. They are most complex, and may con-
tain all the tissues of the body up to ganglion-cells more or less
confusedly mixed. They may be very large at birth or may not
attract notice till later. Dermoid cysts belong to this group.
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3d. By the formation of a cyst-wall round foreign bodies, para-
sites, or extravasated blood: the wall consists of fibrous tissue and
is the result of a chronic inflammation. Smooth, heavy, sharp-
edged foreign bodies are particularly liable, during the process of
“healing in,” to produce cysts of this character, especially when
the parts are not kept at rest. Salzer has suggested the artificial
introduction of such substances when adhesions are feared or a
false joint desired.

Structure.—The wall of the cyst will vary in its nature accord-

ing as it is that of a pre-existing or a newly-formed cavity. In the
former case it will possess an epithelial lining which will present the
same characters as that of the gland, serous membrane, or other
structure from which the cyst originated. If the cyst is of inde-
pendent formation, there is at first no endothelial lining to the
fibrous capsule, but one may develop later, as in false bursze. The
ey st-wall is sometimes firmly connected with the adjacent parts, so
that it can only with difficulty be separated; in other cases the
anion is much less intimate. Instead of being a distinct structure,
it may simply consist of the surrounding tissue, which has become
dens and fibrous in character.

The contents of cysts are very varied, and may serve as a basis

for their classification. In the retention-cysts they will vary with
the nature of the normal secretion. Serum, sebaceous matter,
salivs, milk, seminal fluid, and other substances are found in these
cysts; they are more or less altered in character from having been
retained in a closed cavity. In the exudation-cysts serum is the
most frequent constituent; and in extravasation-cysts, blood. In
those cysts which originate from the softening and breaking down
of tisue the contents are formed from the products of retrogressive
tisue-metamorphosis, such as mucin, fatty matters, and serum.

Cysts may be simple or compound. A simple cyst consists of a
tingle loculus. A compound or multilocular cyst is one consisting
of numerous loculi, which either communicate with one another or
femain isolated. Another variety of compound cyst is one with
tadogenous growths, or, in other words, a large cyst with others
gowing in its walls. A compound cyst may become a simple one
b the destruction of its walls.

Cysts are frequently associated with other growths, hence the

“cystic sarcoma,” *‘ cystic cancer,” etc. It is especially in
those growths which originate in glandular structures, as in the
u
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CHAPTER XVII.

DISEASES OF THE BLOOD.
ANZEMIA.

THE term anemia has no very definite connotation. As generally
employed it includes all diseases of the blood which are character-
ized by a deficiency in the number of the corpuscles or a diminu-
tion in the total percentage of hzmoglobin. Other expressions
with a more precise significance are sometimes used. Thus a
diminution in the number of red corpuscles is known as oligo-
cythemia or aglobulism, and a deficiency in the hzmoglobin as
achromatosis. These results may be produced by temporary con-
ditions. Thus, ansemia is common during convalescence from
acute fevers and after severe hemorrhages. It may also owe its
origin to deficiencies in the ingesta or to that which produces the
same practical result—stricture of the cesophagus or of the pylorus.
In cases due to these causes the number of red corpuscles is always
reduced, while the leucocytes may be either slightly diminished or
slightly increased. Not only is the total percentage of haxmoglobin

below the average, but the amount contained in each corpuscle is
less than normal. Ansemia following acute fevers or hemorrhage
rapidly disappears, the exact rate of disappearance varying with
the nature and severity of the disease, the recuperative power of
the patient, and the general conditions of convalescence.

To two varieties of an®mia special reference must be made.

These are (1) Chlorosis, and (2) Pernicious Anzmia.

I. CHLOROSIS.

Chlorosis is mainly a disease of girls and young women. It
fakes its name from the effects of its most marked feature, which
s the deficiency of heemoglobin. This is so great that the skin
"d mucous membranes of the patient assume a very pale and
‘hghtly green tinge. In extreme cases the haemoglobin may fall to
O"Nighth of its full amount, and in most it is less than a third.

'® fall in red corpuscles is by no means parallel.
Caseqy
the‘.

In mild
they may average 3,500,000 to the cubic millimétre, and

seldom fall below 2,000,000. The corpuscles are, on the

Ole, distinctly smaller than usual. Some of them are very












PERNICIOUS ANEMIA. 217

¢ not only much more numerous than in chlorosis, but have a
ery characteristic appearance. They are spherical, granular, and
ighly pigmented. The number of leucocytes and of blood-platelets
3 somewhat diminished, the tendency to the formation of rouleaux
8 less marked, and the coagulating power of the blood is feebler.
'3) The total quantity of blood is most markedly diminished. At
s post-mortem examination the vessels are almost empty. If this
fact be considered in connection with the percentage-fall in.red cor-
puscles and the diminished specific gravity of the blood (1028),
some idea can be formed of the enormous extent of the change so
far as the blood is concerned.

The marrow of the long bones is generally red, and contains less

Fie. 86.

o.m.c.
nl’l:ﬂﬂelous an@mia: fresh marrow from humerus. Appearance of yellow marrow is not
blike that of raspberry jam. Ordinary marrow-cells are shown (o.m.c.). The shaded cells
A% pigmented marrow-cells forming blood-corpuscles ; the larger are megaloblasts and the
::;‘l“'r normoblasts. The cells marked (/) show multiplication by fission, those marked (g)
.M"Pllmion by gemmation. Marrow treated with Hayem's fluid and teased. (Specimen
drawing by Dr. Mott.)

fat than normal. Large numbers of giganto-blasts are found, and
there is also an increase of normoblasts, and often in great numbers
of Dicrocytes. The red marrow contains pigment, giving the iron
Taction (see below). The finer bony trabecule occasionally become
tbsorbed.

The changes in the liver are of considerable importance. In
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pkatic organs which always exists in leuchsemia, it has been sup-
posed that the increase in the number of the white corpuscles
wh i ch characterizes the disease is due to their excessive production
by the enlarged organs, such as occurs in some cases of leuco-
cytosis. Inasmuch, however, as there is not only an increase in
the number of white, but a diminution in the number of red, this
by prothesis is insufficient to account for the change. Further, lym-
ph=a tic organs may become enormously enlarged without the pro-
duc tion of any leucheemia. This occurs, for example, in the spleen
in S3plenic Ansmia, which disease, but for the fact that there is no
inccxease in white blood-corpuscles, is similar to leuchsemia. It also
occuars in the lymphatic glands in Hodgkin's disease. The other
view, promulgated by Virchow, is that the transformation of white
cor-puscles into red is diminished. Hence the former tend to accu-
mualate and the latter to disappear. Against this view it may be
urgzed that there is no constant proportion between the increase of
the white and the diminution of the red. and that many of the
lemcocytes show evidence of active growth, not of diminished vital-
ity- It must also be remembered that the origin of red corpuscles
from leucocytes is by no means certain. while it is quite certain
that they are the offspring of the nucleated red corpuscles found in
the red marrow of bone. It is quite possible that the different
varities of leuch®mia have each a different pathology.

APPEARANCES.—Blood.—The increase in the number of
white corpuscles varies very considerably in different cases. A
proportion of one white to ten red is quite common, and often there

Fic. 88. Fia. 89.
':&“eh!mic blood (from a young man Blood from a case of splenic ansemia (from a
€normous enlargement of the middle-aged man with great enlargement of
n). X 200. : the spleen). X 200.

8T a3 many as one to three (Fig. 88). This increase gives to the
blood 5 paler and more opaque appearance than is natural. In the
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the spleen in the later stages is firmer than natural. The cut sur-
face is smooth and of a grayish or brownish-red color, while thick-
ened trabecule can often be seen marking it as whitish lines. The
Malpighian corpuscles, although they may be slightly enlarged in
the earlier stages of the disease, are seldom prominent, and they
are often invisible when the splenic enlargement is advanced. In
exceptional cases, however, and especially when the lymphatic
glands are involved, they may form prominent growths. Some-
times wedge-shaped masses, of a dark-red or reddish-vellow color,
are seen near the surface of the organ. These are probably infarc-
tions of embolic origin.

When the spleen is examined microscopically its structure is
found to be but little altered, the enlargement being due mainly to
an increase of the splenic pulp. The trabecular tissue is also in-
creased and thickened, and this change advances with the continued
enlargement of the spleen. The Malpighian corpuscles are but
little increased in size: sometimes they are atrophied.

Lymphatic Glands.—The enlargement of the lymphatic glands
ismuch less in splenic leuchzmia than in those cases in which the
glands are primarily and principally affected. In splenic leuchzemia
one or more groups of glands are slightly enlarged in about one-
third of the cases. The glands are rarely increased in consistence,
ad are usually freely movable. On section they are of a grayish-
red color, and are often mottled with hemorrhages. Microscop-
ally, the enlarged glands show increase of the pulp and blocking
of the lymph-channels.

The red marrow found normally in the bones of the head and
trunk of adults and throughout the limbs in the feetus is a blood-
forming organ. In leuchemia it may become more highly cellular,
ad eonsequently softer and grayer or yellower in color. Further,
“hereas in normal growth the red marrow is replaced by yellow
Progressively from the toes and fingers up to the heads of the
femors and humeri, in this disease the opposite change occurs, and
the yellow marrow is progressively transformed into red from the
frunk tyward the extremities of the limbs.

The follicles of the intestine may become so much enlarged as

© form distinct projections from the mucous membrane, although
!8 i3 less common than in Hodgkin's disease.

Other Organs.—In the course of the disease masses of lymphatic
$Sue or of lymphoid cells usually appear in places otherwise free
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CHAPTER XVIIIL
DISEASES OF THHE CIRCULATION.

TeE efficiency of the circulation depends on the maintenance of
acorrect relationship between the action of the heart, the size and
elasticity of the blood-vessels, and the quantity and composition of
the blood, as well as on the maintenance of a healthy lining mem-
brane throughout the whole of the vascular tract. It is altogether
out of the scope of this work to deal fully with the many ways in
which these various factors may deviate from the standard of
health. Practically, in disease they are nearly always combined.
Structural diseases of the heart, arteries, and veins, together with -
their results on the general circulation, will be dealt with sub-
sequently. We shall here limit ourselves to a brief review of the
causes and effects of both diminution and increase in the blood-
supply of a part, and then deal at greater length with the phenom-
ena of mechanical congestion, dropsy, thrombosis, and em-
bolism.

LOCAL ANZEMIA.

‘ By local aneemia is meant diminution in the amount of blood
inapart owing to deficiency of the supply. It may be partial or
complete,

CAUSES.—The causes of diminished arterial supply comprise

il those conditions which either narrow or completely close the
lumen of the supplying artery. The lumen of an artery may be
fiiminished by disease of its walls—atheroma, calcification. or syph-
ilitic thickening ; or by pressure exercised upon it from without, as
by new growths, constricting scars, inflammatory exudations, and
mechanical effusions, especially in unyielding tissues, as bones or
tendon-sheaths. Complete closure of the vessel may result from
some of the foregoing conditions, or, more commonly, from throm-
bosis, embolism, or ligature. In some cases the supply of blood
is diminished by an increase in the natural resistance from irrita-
tion of the vaso-motor nerve. This occurs in some neuralgic and
other nervous affections, or from the action of certain suhstances,
such as ergot of rye and opium, or, again, merely as the result of
s low temperature. It is sometimes attributed to the presence in
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y rises. Possibly in such conditions the contracted arterioles
artially neutralize the effect and act as a guard to the capil-
An experiment of Heidenhain’s shows how fallacious it is
it to arterial pressure as a guide to that in the capillaries.
structing the thoracic aorta this observer enormously reduced
terial pressure. Notwithstanding this reduction, he found that
ymbined lymph-flow from the intestines and liver together
d no proportional fall, though the lymph obtained included
preciably larger amount of proteids. Heidenhain's inference
1at no process of mere tissue-filtration could possibly explain
sult. Starling repeated this experiment, but took the pre-
n of measuring the pressures in the portal vein and in the
r vena cava as well as in the femoral arterv. He found that
rormous fall in the arterial pressure was accompanied by a
lerable drop in that in the portal vein, but by a distinct rise
it in the inferior vena cava, so that, though the pressure in
testinal capillaries was almost n¢l, the pressure in those of the
was probably increased. He further showed that the flow of
1 from the intestines ceased, while that from the liver (nor-
the more concentrated) continued, as might have been inferred
the pressure conditions. In this way the changes in capillary
ire were found to explain the alterations in both the quantity
aaracter of the lymph. ‘
: second great class of dropsies are those associated with
mnation of the kidneys and deficient urinary secretion.
se cases there is no ascertained increase of venous pressure.
true that the pressure in the arteries is often raised, but the
ears no uniform relation to the cedema. It has been suggested
n these cases there are substances circulating in the blood
; like the experimentally injected dextrose. and that these
wces produce a condition of plethoric hydremia and a con-
nt general rise of blood-pressure, followed by ccdema. Against
iew it may be urged that in the experiment referred to the in-
d flow affects only the abdominal viscera, whereas the ccdema
ight’s disease is distributed over all the loose tissues on the
e of the body. We know, however, practically, that improve-
in the quality of the blood is followed by diminution in the
ot of cedema.
cardiac failure there must be some hindrance to the exit of
1 from the thoracic duct, and this may be an adjunct in dropsy
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preventing the changes (whatever they may be) which lead to the
formation of fibrin. It is probably more correct to say, with
Lister, that blood within normal vessels does not tend to coagulate,
the vessel-wall being, so to speak. neutral or passive so long as it is
living and healthy. In this light the normal vessel-wall may be
compared to greasy and viscous substances, like vaseline, paraffin,
and castor oil, in which blood may long be kept fluid. and yet be
ready to coagulate normally as soon as it is brought into contact
with solid matter. Contact with ordinary solid matter, on the
other hand, induces coagulation more quickly. When drawn into
s basin, blood usually clots in from three to eight minutes, but
Lister saw blood remain fluid for a long time in the angle between
an amputated sheep’s foot and the skin raised in a flap from it.
Moreover, extravasations about simple fractures and into the cav-
ities of the body are often long in coagulating, though they vary
much in this respect. Coagulation occurs more rapidly on a rough
surface than on a smooth surface.

Although the integrity of the vessel-wall has been spoken of, the
integrity of the endothelium is alone necessary. Fatty and cal-
careous changes of the deeper structures do not cause thrombosis,
whilst atheromatous ulcers, foreign bodies, and nodules of new
grovths—all bare of endothelium—may ; moreover, severe injury
of capillaries, which possess only endothelium, causes thrombosis in
them. It may therefore be concluded that damage or absence of
the vascular endothelium is an essential condition in the production
of thrombosis. This damage or absence, as already stated, may be
due to many causes.

1. Injuries may destroy or injure the endothelium. Among the
most important of these are section, rupture, ligature. and torsion
of vesgels. In section and rupture thrombosis starts from the dam-
3ged intima, and constitutes the means by which hemorrhage is
Wturally and temporarily arrested. By ligature, torsion, and
other operative proceedings surgeons can also temporarily arrest
bemorrhage which the natural processes are insufficient to stop.
Cauteries and caustics furnish other examples of the effect of
ijury in producing thrombosis.

% Diseases of the vessel-walls may affect the endothelium.
Thus, thrombosis may occur on atheromatous ulcers, bare cal-
@reous plates, or an intima damaged by syphilitic inflammation
or by the extension of spreading inflammation from other parts.
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hip between these two portions of the circulation. This cause
iefly operative in the case of the smallest vessels. The con-
1 affecting the blood-supply will be considered in a subse-
t section. :

The presence in the vascular system of substances not covered
dothelium. These comprise such things as needles, horse-hair,
re introduced into the sac of an aneurysm; pre-existing clots
mbi or emboli); parasites which have penetrated the vessels;
1ew growths which project into the interior of veins. In all
instances the clotting first takes place upon the foreign sub-
¢ itself.

Retardation of the Blood-stream.—Sometimes abnormality
rface is insufficient to cause extensive clotting until retardation
¢ blood-stream is added. For example, in the aorta we some-
i find calcareous plates uncovered by endothelium, but with
or no adherent fibrin. In aneurysm, too. the wall is always
rmal and the circulation somewhat retarded; but sufficient
ng to effect a cure may not occur until by treatment we still
er reduce the current, and thus prolong the contact of the
lwith the abnormal surface.

1 the other hand, retardation, or even arrest, seems quite unable
tself to produce thrombosis. So long as the endothelium is
fairly nourished within the vessel the stagnant blood will not
ilate. Blood within a tied-off turtle’s heart does not coagulate
the heart dies. The time preceding the occurrence of coagu-
tin the jugular vein of a mammal is longer in proportion to
are exercised in laying it bare and applying the ligatures; and
is operation be done antiseptically, coagulation may not occur
L

w are these very different results to be explained? Impaired
lation in a part means damage to all the tissues supplied—to
ascular endothelium among others. It is of course possible
diminishing the rapidity of the blood-stream may have no other
:mce than that which it exerts in this direction. There are,
ver, reasons for assigning to it a more direct action.  All parts
stream flowing through a tube do not proceed at the same rate.
‘entral or axial part of the stream invariably travels faster than
eripheral or periaxial, for it is exposed to less friction. If
particles be suspended in such a fluid, those with a specific
ty most closely approaching that of the fluid will move most
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spaces between the trabeculse. In veins these clots begin just behind
the flaps of valves. The force of the venous current is so slight or
the resistance to it so great that it no longer opens the valves com-
pletely; the blood consequently stagnates, and after a time coagu-
lates behind the cusps, Such clots occur in the course of many
exhausting diseases—as phthisis and cancer—in which thrombosis
is materially facilitated by the quiescent state of the patient. Care-
ful examination of the sites of recent thrombi is said to have dem-
onstrated absence of endothelium, but this is hardly proof that
alteration of the endothelium was the cause of the thrombosis, for
the cells may have disappeared secondarily.

In varicose veins, which are frequently the seats of thrombosis,
the circulation is extremely slow, and the endothelium, owing to im-
perfect nutrition, can scarcely ever be healthy, though it is not
always so damaged as to excite coagulation.

INl. Certain Conditions of the Blood favor coagulation and
promote the occurrence of thrombosis. It is said that the tendency
to coagulation is increased during the later months of pregnancy,
after profuse hemorrhage, and in certain acute inflammatory diseases,
such as acute rheumatism, erysipelas, pneumonia. and pleurisy. To
whatever cause it may be due, an increased tendency of the blood
to coagulate is probably never more than a predisposing cause of
thrombosis. In septic fevers thrombosis is not uncommon in places
baving no direct relation to a wound. This has been attributed to
the breaking up of leucocytes in large numbers, for it has been
shown that injection of leucocytes into the circulation of animals is
folloved by their rapid disintegration and local or even general
thrombosis. In all these diseases a failing heart and flagging circu-
htion—the causes of ordinary marasmic clotting—are present.
Perhaps desquamation of endothelium (p. 241) occurs, and it is
Possible that organisms may play a part in the process. The pres-
ence of organisms seems particularly likely in those frequent cases
of venous thrombosis, often going on to puriform softening and
Secondary phlebitis, which occur side by side with erysipelas and
PY2mia, and which have gained for  phlebitis’ a place amongst
“hospital ”* diseases.

Itis well known that the presence of calcium salts is essential to
the coagulation of the blood, while the addition of oxalates will
Deutralize the effect of their presence and prevent coagulation. So
o among the products of ccll-action substances allied to nuclein
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lamin# generally form a firm case for the softened central part, and
if the softening approach the surface, this case is often thickened
at that point by the formation of fresh protective clot. Not infre-
quently, however, the encasing clot may be perforated and the con-
tents discharged into the circulation. The larger particles may
form emboli (p. 255) probably too minute to cause symptoms.
W hen occurring in an artery or vein circulation may be thus re-
established through the thrombus. This process constitutes canali-
zgation of a thrombus.

2. Infective.—But certain cases of puriform softening similar,
2o far as the naked eye can detect, to the above are accompanied by
all the symptoms of septic poisoning. Acute suppurative inflamma-
tion of the vein-wall is shown by the microscope, and any portions
of the clot which enter the circulation are so intensely irritating as
to cause suppuration wherever they lodge. (See ‘Pyzmia and
Septicemia.””) The difference between the two cases is, that in the
latter form of softening micrococei are constantly present, and it
i8 tothem that the infective properties of the broken-down clot are

due. In the great majority of these cases the veins affected lead
directly from a wound, and then the mode of entry of the specific
micrococci is evident. In a small number of patients also with
wounds the thrombosis and softening occur in veins having no kind
of direct connection with the wound: here, too, the organisms have
entered by the wound, and in some cases at least the thrombosis is
fecondary to a general septic infection. Finally, there remain a
few instances in which no pathological breach of surface can be
found for the admission of the germs; it is thought that in these
they must have passed into the blood through the alimentary or
TéSpiratory mucous membranes.

Putrefaction.—This rare change is due to the entry into the clot
of the putrefactive bacteria from some very foul, and often gan-
grenous, surface : the growth of these organisms converts the throm-
U into a stinking yellow-red fluid which is highly irritating.

. REGIBULTS.—The results of thrombosis comprise certain changes
't the walls of the vessels, more or less obstruction to the circula-
Un, and embolism. These must be considered separately :

L Changes in the Vessels.—More or less alteration in the wall
*f the vessel is an invariable consequence of the formation of a
hrombus.  When the thrombus undergoes a process of organization
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stitute what is known as suppurative phlebitis. Although most
freq uently due to thrombosis, they may also occur as the result of
extemnsion from adjacent suppurating tissues, in which case the
throxmbus, which also undergoes puriform softening, is secondary to
the pohlebitis. Similar changes are observed in the arteries. Septic
artex-itis, attacking a ligatured artery in a putrid wound, was for-
mer1y a most disastrous sequela to operations, being the commonest
cause of secondary hemorrhage, now so rarely seen.

2. Obstruction to the Circulation.—The consequences of the
obstxuction to the circulation resulting from the formation of the
thrommbus will depend upon the rapidity and manner of its forma-
tion, the nature and size of the vessel obstructed, the situation and
num ber of the collateral branches, and the force of the circulating
crrent. The rapidity with which the obstruction is effected is of
considerable importance, inasmuch as the more gradual the process,

the longer is the time allowed for the establishment of a collateral

circulation. For this reason the interference with the circulation
caused by thrombosis is, for the most part, less marked than that
which results from the more sudden obstruction caused by embolism.

In the veins, when thrombosis occurs in a vessel of small size and

When collateral branches are numerous, as in the prostatic or uterine
p’exuses, the circulation is but little interfered with, and no symp-
toms of obstruction result. If, however, the main trunk of a large
Vein_ ag the ilio-femoral, becomes obliterated. the obstruction is
followed by mechanical hyperzmia, the extent and duration of
which will depend upon the facility with which the circulation can
€ restored by the collateral vessels. It must be remembered, how-

éVer, that the valves in veins, when they exist, may. by preventing
ack-flow, offer a great impediment to collateral circulation. Throm-
2Os8ig in the ilio-femoral vein frequently occurs, as already stated,
' the later stages of many chronic debilitating diseases, especially
'™ phthisis; also in the puerperal state, whereit gives rise to the
Condition known as phlegmasia dolens. As the femoral is almost
the only vein which carries blood back from the lower limb, the
effect of suddenly blocking it is marked. At first cyanotic, the
limg becomes swollen, pallid, white, painful. and too tense to pit,
and there is more or less tenderness along the vein, which feels
®nlarged, hard, and knotty. These symptoms vary greatly in
3mount, and to them are sometimes added those of lymphangitis
ad cellulitis. The extent of the thrombus, the number of col-
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rtions of a parietal thrombus, not filling the vessel, may
by the passing stream. But, on the whole, the most fre-
+ (3) that illustrated by the accompanying diagram. A
1ally ceases at the junction of the vessel containingit with
e collateral branch. The cardiac end of the clot, how-
Xtends as a firm conical projection into the lumen of
ig. 98, ('), and the strength of the blood-current, which
factor in preventing the further extension of the clot
heart, may break off this projecting end and sweep it
eral circulation. Some sudden movement or exertion
iines in these cases the separation of the fragment
‘orm the embolus. The veins are the commonest seat
s, and venous thrombi are common sources of embo-
ins of the lower extremities and the
s being the most frequent sites. Em-
cardiac thrombi, whether attached to
projecting from the valves, is also
common, and is produced in a similar
3 frequently arterial thrombi give rise
‘esult.
come arrested in the first vessels they
are too small to allow them to pass.
refore, the seat of impaction will be

Fi1a. 99.

Embolus impacted

:ation of the vessel or at some point
the giving off of large branches, the
nishes suddenly (Fig. 99). The par-
+ so small as to pass through even the
ries, and not give rise to any symp-
y may pass through large capillaries,

at the bifurcation of
a branch of the pul-
monary artery,show-
ing the formation of
thrombi behind and
in front of it, and the
extension of these as
far as the entrance
of the next collateral

vessels : E, embolus;
t,t’,secondary throm-
bi. (Virchow.)

1 in a finer set beyond ; but. as a rule,
acted either in the first set of capil-
ch they come or in some larger vessel
gset and their seat of origin. Thus, emboli originating
iic veins or in the right cardiac cavities will most com-
e arrested in the vessels of the lungs. Emboli origi-
e pulmonary veins, the left cardiac cavities, or the
be similarly impacted in the systemic arteries and
gpecially in those of the spleen, kidneys, and brain.
oli originating in the portal venous system will block
‘he portal vein in the liver. With the exception, there-
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progress. If the embolus is a portion of a soft thrombus, it will in
most cases be impossible to distinguish it from the secondary throm-
s>us which surrounds it. If, however, it is a calcareous mass or a
»ortion of an old thrombus, it may usually be distinguished from the
more recent secondary coagulum.

Emboli may, in rare cases, become absorbed. They may also,
rhen derived from thrombi, soften or become organized. The
Ihanges in the secondary thrombi are similar to those already de-
cribed as occurring in the primary (p. 247).

RESULTS.—The results of embolism are—(1) those depending
1pon obstruction to the circulation, and (2) those produced by the
irritation of the emboli.

From the facts disclosed in the preceding paragraphs it may now

be inferred that embolism of either the pulmonary or the systemic
veins is practically a mechanical impossibility ; but that in any of
the remaining vessels—arteries, capillaries, and portal vein—we
may expect its occurrence. As embolism of the arteries is followed -
by very different results to that of the capillaries, the two conditions
must be considered separately. For our present purpose the portal
vein will be grouped with the arteries, from which it differs mainly
in its lower blood-pressure.

ARTERIAL EMBoOLISM.

1. OBSTRUCTION TO THE CIRCULATION.—The results to
the circulation depend chiefly on the extent of the arterial anasto-
moses in the affected part.

Sudden and complete obstruction of some arteries, such as the
radial or a second or third branch of the mesenteric, is practically
vithout effect upon the circulation, which is carried on through the
large vessels which anastomose with those branches of the obstructed
""efy which are given off below the seat of the obstruction. Yet
ligature of the common carotid is occasionally followed by cerebral
softening, eagsy though it would seem, when only one of the arteries
tupplying the circle of Willis is blocked, for the cerebral circulation
% be efficiently maintained.

In other cases there is some, perhaps even very great. difficulty in
e‘f&ting the re-establishment of the circulation. This is owing
¢ither to the small number and size of the vessels anastomosing with

the branches of the obstructed vessel, or to some disease of these
17
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nutrition of the part. As seen post-mortem these cones—or,
hey are then called, infarcts—when cut from base to apex have
ery typical triangular section (Fig. 101). Two varieties are
cribed : (1) the white or aneemic infarct, and (2) the red or
norrhagic infarct. A white infarct is pale yellow, and has its
elevel with or depressed a little beneath the rest of the surface
the organ. A red infarct is blackish red, and has a slightly
wd base. Recent infarcts of both kinds are surrounded by a
peremic zone. [Red infarcts are common in the lungs, spleen,
1 kidney, and are occasionally found in the intestine. White
arcts, when primary, are found in the brain, retina, and the mus-
ar walls of the heart.

Microscopic examination of a white infarct will reveal coagula-
n-necrosis and fatty degeneration of its tissue-elements. Some-
1es transudation from surrounding parts supplies sufficient nour-
ment to keep alive the connective-tissue stroma; the nuclei then
in with logwood (Fig. 101).

In the red infarct the tissue is so crammed with blood-corpuscles
it the degenerative changes are often obscured.

Some white infarcts contain granules and crystals of altered blood-
ment. These are considered to be a later stage of red infarction
which the rest of the hemorrhagic extravasation has disappeared.
It is very important to remember that all tissues do not equally
ist the effects of anemia: those of the skin and muscle are most
istant ; those of the brain and intestine least. A piece of strangu-
ed gut dies more rapidly than a tied-off ear. This power of
istance is not the same in all individuals.

Cessation of function soon follows cessation of nutrition. The
o8 of this may be extremely serious: thus, plugging of one of
larger cerebral arteries is generally followed by sudden loss of
sciousness and paralysis; plugging of the pulmonary artery, by
den asphyxia ; and plugging of one of the coronary arteries, by
den paralysis of the heart.

’sthology of Infarction.—Very different explanations have been
red of the exact manner in which infarcts are produced.

Irguing from the above data, Cohnheim offered the following
lanation. In his opinion, the first effect of the plugging of a
ninal artery is the stoppage of the blood passing through it; the
rioles contract and empty themselves, but, being deprived of
r blood-supply, they subsequently dilate, and the pressure in
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embolus is free from organisms the coagulated blood gradually loses
color, becoming brown or yellow, and absorption proceeds slowly.
In the case of small anemic infarcts the tissue-changes are more
clearly seen than in the red infarcts, where they are obscured by
the extravasated blood. In these white infarcts lymph reaches the
part by transudation from parts around, the cells swell, lose their
nuclei. and blend—in fact, undergo coagulation-necrosis (p. 39),
and thus form the well-known white wedges. The more external
portions of this mass of coagulated blood and necrosed tissue
become infiltrated with leucocytes. In this area fibrous tissue sub-
sequently develops; this contracts, and ultimately a depressed scar
may be all that remains to indicate the change. For some time,
whilst these secondary changes are taking place in the infarct, its
most external portions are surrounded by a red zone of hyperzmic
tissue. This is exceedingly characteristic.

2. Large Infarcts.—In the case of a large infarct the central
portions may disintegrate and soften. This may subsequently dry
up and leave a depressed scar.

3. Infective Softening.—If an embolus is derived from a part
where an infective inflammation is going on, it sets up a similar
inflammatory process, both in the vessel within which it becomes
impacted and also in the surrounding tissues. These septic inflam-

matory changes lead to the formation of abscesses, which are
known as embolic or metastatic abscesses. Microscopic organ-
ims are almost invariably found in these abscesses, and it is to
them that the infective properties of the embolus are probably due.
No more suitable nidus for their development can well be imagined
than a tissue in which infarction and necrosis have occurred, and
which is kept moist at the temperature of the body. Infarction is
Dot an essential antecedent of a metastatic abscess. If the metab-
dism of the tissue in which the embolus lodges does not destroy
the organisms, but affords them suitable pabulum, inflammation will
¢isue. This subject will be considered further in the chapter on
“Septicemia and Pysemia.”

4. The other possible results of embolism have been referred to

o p. 258,
Carmrary EmMBoLIL

Theu generally consfst of fat, masses of organisms, clumps of
¥iite blood-corpuscles, pigment-granules, or air. In fractures,
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mger. In acute osteomyelitis it is probable that the fat-drops
sy serve as carriers of pyogenic cocci from the seat of inflamma-
o, and cause their impaction in vessels which they would other-
ise pass through freely.

Clumps of leucocytes form emboli, and therefore petechiz, in
ptic fevers (Hiiter). Air entering the veins may give rise to
pbolism. Here. as in fat-embolism, the air-plugs have little
fect: to cause death, air must be injected so quickly and in such
nantity that the blood in the right heart is churned into foam,
pn which the viscus fruitlessly contracts. Pigment-granules,
robably parasitic in origin, have caused capillary embolism in
tlaria.  (See ** Malaria.”)

TerROMBOSIS AND EMBOLISM OF THE BRAIN.

Thrombosis and embolism are the most common causes of
webral softenings.

Boftening from Thrombosis.—This is commonly the result of
heromatous, calcareous, or syphilitic changes in the cerebral
teries. Such changes favor the occurrence of thrombosis, caus-
g diminution in the lumen of the vessels, roughening of their
ternal surface. and impairment of their elasticity and contractil-
7. Asa result of the interference with the supply of blood the
rebral substance undergoes a more or less rapid process of
crosis (p. 76).

Thrombosis may also occur in the cerebral sinuses and veins.
rombosis of a sinus may be primary, and fall under the heading
marasmic (p. 244), or it may be secondary either to (1) disease
some adjacent part, such as of the bone in inflammation of the
iddle ear. or (2) to extension of a thrombus along a vein—as in
e case of the orbit—from an inflamed part to the sinus into
tich it opens.  The result is great distention of all veins opening
t the sinus, cedema of the area whence they draw their blood,
inute hemorrhages, especially in the vascular cortex. and soften-
g from impaired nutrition.

Softening from Embolism.—The softening resulting from
bolism is, for the most part. entirely dependent upon the
Bruction to the circulation caused by the embolus and by the
sulting thrombosis. It is rapidly induced, and is often attended
¥ the extravasation of blood in its neighborhood, when it consti-
ttes one form of acute red softening (p. 78). If the interference
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the vessel-walls. and thereby increasing their liability to rupture; |
while the enormous strain thrown upon the parts in coughing sap
plies an exciting cause. The chief objection to this explanation lies
in the fact that all these conditions so frequently obtain without any
infarction occurring (p. 55).

Grawitz has formed the opinion that all these ** infarcts " are due
to the rupture of newly-formed vessels. A careful examination of
some fifty cases showed that the structure of the affected partsisin
all cases similar. In the parts supplied by the bronchial veasels—
i. ¢. the subpleural, peribronchial, and interlobular tissue—Gravits
found numerous large, tortuous, and. in his opinion. newly-formed
arteries. In the neighborhood of these he thought he could trace
commencing hemorrhages. But the most important of his results
seem to have been his success in producing infarctions. This be
accomplished by simultaneously compressing the bronchus and the
pulmonary artery. The infarctions took some weeks to develop
He explains those cases in which emboli and infarctions have been
found associated by the suggestion that small peribronchial hemste-
mata may so invade and damage the walls of the adjacent arteries
as to give rise to the gradual formation of a thrombus, which be
thinks has often been mistaken for an embolus.

CHAPTER XIX.
FEVER.

By the term * fever " is meant an abnormal rise in the temper-
ature of the body, together with other changes due to increased
combustion of the tissues. )

TEMPERATURE IN HEALTH.—It is usually stated that the
normal temperature of the hody is 98.4° F. It must, however. be
remembered that the temperature not only varies in different part®
of the body. but also varies slightly with the time of day, the sg¢
of the patient. and the surrounding temperature.  The normsl
temperature of the surface of the body is always lower than thst
of the internal parts.  Moreover, it is lower in proportion as ¥¢



FEVER. 271

the trunk toward the periphery, as well as more liable to
from change in external condifions. To ascertain the
re of the body for clinical purposes a thermometer is
ween folds of skin in the azilla (or, in the case of children,
, under the tongue, or in the rectum. If results are to
‘ed, it is essential that all observations be made in the
e, for the temperature in the axilla is generally half a
ver than that in the mouth, and that in the mouth half
ower than that in the rectum. Again, the time of the
n must be stated, for the temperature rises during the
tes its maximum between five and eight p. M., and falls
night to its minimum between two and six . M. Further,
e temperature of an infant or young child is slightly Aigher
of an adult, and in the aged it may be slightly delow the
the adult. The full range between all these extremes is
ne and two degrees.

rulating (thermotaxic) mechanism is less easily disturbed
Ivances. The temperature of young children is easily
lepressed : an attack of crying may cause a distinct rise.
. on the other hand, when oxidative processes are feeble,
rature is more easily depressed than raised. For this
tht rises of temperature in the aged are of much graver
' than in the average adult, and in the former even
08 of inflammation may be present without any accom-
rise of temperature. The effect of food is to excite
n in the large mass of gland-tissue connected with the
7 tract, and to cause a slight rise of temperature: the
food may therefore yuicken a rise or retard a fall. The
irdinary exercise is slight, but tends to produce a rise:
rcise, such as prolonged running, may cause a rise of one
grees, or even more. Mental exertion tends in a similar
and it is evident that the activity of all protoplasm must
he greater activity of the tissues and the combustion of
a are the most obvious reasons for the higher temperature
e day. The diurnal variation is, however, said to occur
confined to bed and deprived of food, so that the expla-
y lie in the diminution of tissue-activities during sleep.
that in those people who are in active work during the
are asleep during the day the normal course of the tem-
8 reversed.
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"ease, and the temperature is then said to be of the inverted type.
When the daily variation does not amount to much more than two
degrees the fever is termed continued. When the variation is greater
than this the fever is remittent ; of this type hectic fever, which uc-
companies chronic suppuration, is a good example. When the drop
between two maximum points reaches or falls below normal, so that
there is a fever-free period, the fever is said to be intermittent ; of
this variety malaria is the type.

The extent of the rise of temperature varies greatly. Certain
terms are sometimes employed to express the average height of the
temperature. It is however, quite easy, and always better. to give
the figures themselves. Above 107° F. the fever is called Ayper-
pyrezia, and a temperature at or above this point enduring for any
length of time is usually fraught with the greatest danger to life.
When the temperature of the body as a whole reaches 109° to 110°
F, prompt measures are necessary to prevent death. As in sun-
stroke, this termination is possibly due to seme decomposition of
the tissues. So called paradozical temperatures, even up to 128°
F., have been recorded as occurring in hysterical individuals, and
ina few of them the most careful watching has failed to detect de-
ceit. In some cases very high temperatures have occurred again
ad again. They are often quite local, the temperature on the
opposite side being, for example, practically normal. They are
sccompanied by few or no symptoms. Wasting especially is ab-
sent. Hale White regards these cases as of central origin, due to
perverted action of supposed calorific centres. comparable to the
derangement of the motor centres in hysterical hemiplegia. Hys-
terical persons are very liable to disturbances of hody-temperature.

High temperatures are generally accompanied by cloudy swelling
of the tissues, and. if prolonged. by fatty degeneration: poisons
tieulating in the blood have very likely a share in producing this
Tesult (p. 79).

Apart from rigors and chilliness, which are usually associated with
the onset, the earliest symptoms, as regards the nervous system,
e headache, incapacity for sélf-application, general sluggishness
of mind, loss of self-control, and hyperwesthesia of the special
%nses, Then comes delirium—at first at night, and for short
Periods only, but later on often becoming more marked and even
tistant. Vague muscular pains are common in early stages:
t7en in their absence unwillingness for exertion is marked. The

18
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the urine, i8 said to be slow in fever. Although the amount of
id taken is larger than in health, the urine is small in quantity,
i a high specific gravity, yields a copious precipitate of urates,
1 contains an excess of urea, uric acid, potassium salts, and pig-
nt (pathological urobilin). The chlorides are diminished. With
excess of coloring matter in the urine may be taken the fact
t in fever there is a progressive decrease of red corpuscles, and,
ording to some, corresponding increase in the amount of iron
tinated in the urine. According to Hayem, both Aematoblasts
.red corpuscles are less numerous during the stationary period
fever. Directly the fall in temperature begins the number of
natoblasts increases, reaching its maximum a day or two after
disappearance of the fever. During the following week it grad-
ly sinks to normal. An increase in the number of red corpus-
iand a simultaneous diminution in the proportion of hemoglobin
v contain closely follow the increase in the heematoblasts. The
*in the percentage of hzmoglobin completes the return of the
 to its normal state.

'he excess of urea is one of the earliest changes, and may even
cede the rise of temperature. The excess is generally absolute.
setimes it is only relative; that is, more is passed than would be
reted by a healthy man confined to bed on a similar diet. There
sually a marked increase at the commencement of defervescence :
iis most likely due to an accumulation of its precursors in the
ol or tissues.

'0ST-MORTEM RISE OF TEMPERATURE.—A slight rise
emperature often occurs after death, especially in those dying
denly or of acute diseases. It is most marked in cases of fever
to the presence of a ferment in the blood, or in cases where
th occurs with a high and rising temperature. Tetanus is prob-
f the best example. The explanation is, that cessation of the
on of the heart is not accompanied by immediate extinction of
techange. Thermogenic processes continue for a longer or
rer time; and thus, while the production of heat ceases grad-
§y, the loss of heat, being largely dependent on the respiration
tirculation, is cut down so suddenly that the rectal temperature
8for a brief interval, and then falls as usual.

'ATHOLOGY OF FEVER.—The foregoing account has shown
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CHAPTER XX.
INFLAMMATION.

Inflammation may be defined as ‘‘the succession of changes
which takes place in a living tissue as the result of some kind of
ijury, provided that this injury be insufficient immediately to
destroy its vitality =’ (Sanderson).

HISTOLOGY.—The exact nature of these changes was, for the
most part, ascertained by the experimental researches of Cohnheim.
The method of investigation consisted in the artificial production of
inflammation in transparent parts of the lower animals, and in the
observation of the process thus induced. The parts employed have
been the foot, tongue, and mesentery of the frog, the tongue of the
toad (the best for many purposes), the mesentery of the rabbit, and
the wing of the bat. The similarity of the different observations
has shown that the process is essentially the same in warm and
cold-blooded animals, and by microscopic examination of the lip
by reflected light Hiiter proved that it is the same in man. The
Process of Inflammation is generally described under three
headings :

1. Changes in the blood-vessels and circulation.

2. Erudation of fluid and of blood-corpuscles from the vessels.

3. Changes in the inflamed tissues.

Though separated for purposes of description, it must not be sup-
Posed that these changes occur successively in the order in which
they are placed; on the contrary, they all go on together.

1. Changes in the Blood-vessels and Circulation.—Changes in
bo.th blood-vessels and circulation are absolutely essential to the
®Xistence of inflammation. This is true of non-vascular as well
' of vascular tissues. In the former, which comprise the cornea
'2d cartilage, the changes occur in the adjacent vessels from which

€8¢ tissues derive their nutritive supply. The nature of the
‘h&nges may be studied in the mesentery of a curarized frog.
Tiefly, they are as follows:
_The first effect of injury of the mesentery—mere exposure to the
Ur being sufficient for the purpose—is to cause dilatation' of the

' With certain irritants, as ammonia, a short contraction of the arterioles may be

the firet result.
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greater. The red corpuscles, with some white, accumulate in the
eapillaries, which appear as if distended by a red injection-mass.
Actual measurement shows that they may be one-fourth larger than
nstural.  After a time all onward movement ceases in the capillaries
and their contents sway to and fro with the pulse. This is the stage
of oscillation, and it is succeeded by that of stasis, in which no
movement of any kind occurs; but the blood, though stationary,
may remain fluidl—for as long as three days in the bat's wing.
Finally, thrombosis or coagulation may take place, but not until
the capillary walls are dead. Thrombosis puts an end to that escape
of corpuscles from the vessels which will be treated of in the next
paragraph.
These changes in the circulation may be thus summarized :
1. Dilatation of small arteries. then veins, and lastly capil-
laries.
2. Acceleration of blood-current, quickly followed by gradu-
ally increasing
3. Retardation of blood-current—first observed in veins—and
simultaneously with this
4. Leucocytes in large numbers fall into periaxial stream,
and lag behind.
5. Pulsation in smallest arteries, oscillation of blood-stream,
and perhaps stasis.
2. Bscape of Fluid and Blood-corpuscles from the Vessels.
~The circulatory and vascular changes have been described as if
bey were the only phenomena of inflammation. But this is far
™om being the case. Soon after the veins become lined by white
‘orpuscles the field becomes more and more obscured by the presence
of small round cells in the substance of the mesentery. At even an
astlier period. though the miscroscope does not show it, the fluid
vhich naturally escapes from the vessels increases greatly in quantity
ad changes in quality. As soon as the lymphatics become unable
b carry it off, it accumulates in the connective-tissue spaces and
causes swelling. These finally become insufficient to hold it, and it
therefore escapes on the surface, together with a number of the small
round-cells. Here a coagulum forms, consisting of fibrin, small
ound-cells, and some red blood-corpuscles. This false membrane
an be removed and the field cleared for observation until another
tembrane forms.
a. Source of the New Cells.—If a small vein lined by leuco-
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he tissues. and give the exudation a hemorrhagic character.
the other hand, when * retardation’” has not culminated in
asis,” most red corpuscles remain within the vessels and pass
1g through the inflamed area, whilst the white adhere to the
ls. The intensity of the injury and profusion of capillaries
ermine the proportion of red corpuscles in an exudation. These
@ out chiefly from the capillaries, and several may escape in
ick succession from one place. giving rise to a red spot visible to
ensked eye as a punctiform hemorrhage. No rupture of vessel
curs, a8 may be shown by injection.

Both red and white corpuscles at first remain near the vessels
1ence they have escaped. but they are soon pushed away by other
rpuscles or washed on by the escaping fluid. The white cor-
icles have, in addition, their own peculiar power of locomotion.
s they may ultimately be found far from their place of egress.
But are white blood-corpuscles the only source of the numberless
und-cells which crowd the tissues in every inflammation but the
wt trivial ?  Virchow advanced the view that they all arose by
iltiplication of connective-tissue corpuscles. Addison in 1842
ferred from his observations that leucocytes passed through the
sel-walls and became pus-cells, and in 1846, Waller actually saw
em escaping. These observations were unheeded until Cohnheim
1867 asserted that all new cells formed in the tissues as a direct
ult of injury were escaped white corpuscles which had migrated
the spot where they were found. And. in spite of opposition,
8 view has held its ground. and all arguments and experiments
vanced to show that the small round-cells of acute inflammation
}due to the multiplication of fixed tissue-cells have proved incon-
sive. Experiments have amply shown that migration of leuco-
%8 will give rise to all the appearance noticed, but it is difficult
txclude the possibility of the multiplication of the fixed cells.
Johnheim, however, believed that the subsequent regeneration
tissues was also due to the development of leucocyvtes: but this
t of his conclusions is now generally disputed.

Che following method has been adopted to show that leucocytes
: produce an infiltration of tissue with small round-cells without
aid of the fired elements. A cornea or other piece of tissue,
cells of which were suspected of multiplying, is excised, kept
some days. rendered aseptic. and then placed in the peritoneum
subcutaneous tissue of a living animal.  On subsequent examina-
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much better. Lassar tied a cannula into a large lymphatic of each
hind leg of a dog. He then stopped the circulation in one leg,
and dipped this into water at 130° F., thereby exciting acute
inflammation. On removing the fillet the lymph-stream from the
cannula at once exceeded the normal, and soon reached eight
times that on the sound side. At first the fluid was clear, but after
atime increasing numbers of white corpuscles made it cloudy, and
red corpuscles were also found in small numbers. - Swelling of the
foot began while the flow of lymph was free, evidently because the
exudation was too rapid to be conveyed away by the lymph-chan-
nels, even when fully dilated. Later in the experiment the flow
diminished, partly because exudation diminished as pressure on the
vessels (from effusion beneath the skin) rose, and partly from
csgulation in, and consequent blocking of, lymphatics. The
lymph collected differed from the exudation-fluid in mechanical
byperemia in containing a much larger proportion of albumin and
in baving a much greater tendency to coagulation. This latter
property varies with the number of white corpuscles which it con-
tains. The lymph differed from liquor sanguinis in containing less
albumin and having a slighter tendency to coagulate. The compo-
sition of inflammatory effusion, however, is not constant. In the
most acute inflammations it contains a large number of red cor-
Puscles; in less severe forms white corpuscles are greatly in excess
of red. In the more severe inflammations the fluid approaches
Plasma in its composition and tendencies, whilst in the less severe
it becomes very like the fluid in mechanical hyperzemia. It also
varies according to the part from which it comes. A mild degree
of peritoneal inflammation will produce an effusion containing
more proteid matter than a far severer inflammation limited to the
leg (p. 237).

3. Changes in the Inflamed Tissues.—Inflamed parts are soft,
and the component tissues are blurred or altogether indistinguish-
sble. Microscopically, the tissue-elements are at first separated by
fluid and obscured by leucocytes and fibrin-filaments. The tissue-
cells. when not obscured by leucocytes. are either structureless
masses from coagulative necrosis or are undergoing fatty degenera-
tin. The tissue-fibres are swollen and indistinct : they ultimately
degenerate. Red corpuscles are found in even moderately severe
inflammations. The changes in the escaped leucocytes and the
actual destruction of tissue will be described subsequently.
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y to coagulate increases, and corpuscles appear, as already
d (p. 283). All this is attributed to a molecular change,
enders easier the escape of proteids, as has been shown by
g solutions of such bodies, though the vessels bore the nor-
od-pressure without bursting even after red corpuscles had

generally stated that heavy particles are drawn into and
along by the swift axial stream, and that, when the parti-
such a stream are of different weights, there is a tendency
lighter to be thrown toward the circumference. Thus the
ies, being lighter than the red corpuscles, consequently pass
+ periaxial stream whenever the current is slowed beyond a
point. They lag behind because they are in the more
soving stream. These phenomena will therefore most
occur in the slower parts of the blood-current (veins). But
lanation is insufficient, as leucocytes weighted with particles
ilion act in a precisely similar manner. Many observers
a that the difference between the specific gravity of the sus-
particles and of the whole fluid represents the tendency the
3 have to fall out of the stream (p. 243).
regard to the migration or diapedesis of corpuscles. the
re ill chosen as regards the red corpuscles, which can take
e part in their escape. Moreover, it is plain that the force
rives out the red corpuscle when lying against the vessel-
Il act also upon the similarly situated leucocyte. It was
r thought that these manifested no signs of activity whilst
re within the vessels, but many observers have shown that
Further, von Recklinghausen has seen a pigment-cell in
. frog work its way into a capillary and while there send out
s. He argues from this that a leucocyte can work its way
any rate, we must admit that leucocytes probably are able
mething toward their escape.
ofluence of intravascular pressure upon diapedesis is uncer-
‘ompression of the supplying artery will generally stop the
ive migration. On the other hand, the arrest of the heart’s
n the tadpole has no such effect. The results of experi-
svised to show the effect of vaso-motor paralyvsis are also
ctory. While in the majority of cases vascular dilatation
iapedesis, there are many exceptions to the rule. Metch-
ympares the results of inoculating two guinea-pigs under the
']






INFLAMMATION. 291

must accompany such a condition, and such a part will be
v if its vessels are dilated and full, but mottled or pale if they
>mpressed by exudation. In most inflammations the internal
external resistances to the circulation are not sufficient to
terbalance the effect of dilatation, and the blood-pressure is
up; consequently, the delivery from the veins remains
sive throughout, and the part is red and hot. Both redness
heat may be concealed if normal tissues cover the inflamed
An inflamed foot may appear to be several degrees hotter
its fellow. but its surface-temperature will never equal that in
ectum. An inflamed pleura is never any hotter than its fellow,
may be colder. The local rise of surface-temperature is due
1y to more rapid circulation of arterial blood: excess of heat
t produced in the part.
welling, beyond the most trivial, which may be due to dilated
Is, is the result of ozidation of fluid and corpuscles. It may
ntirely owing to fluid, as in hydrocele, or entirely owing to
I round-cells, the fluid having been absorbed, as in orchitis. It
% in amount with the distensibility of the part, being most
ied in such tissues as the scrotum and eyelids, and least marked
me. When due to fluid (edema) the affected part * pits,” un-
it is very tensely stretched. Swelling from cell-infiltration is
does not pit, and is sometimes called “ solid cedema.” Swell-
may escape detection in cases of slight inflammation, in which
ymphatics suffice to carry away the increased exudation (see
).
in is due to pressure of the exudation on nerve-endings; per-
also to chemical irritation of them. It varies directly with
ensitiveness and the tension of the part, as well as with the
ity of the effusion into it, as is seen in acute suppuration in a
I tendon-sheath. It is often throbbing from the increase of
m produced by each heart-stroke. The effect of increase of
ure in producing pain is well shown by allowing an inflamed
to hang down.
paired function is due to the fact that every inflamed tissue is
dd. It is proportional to the damage of the essential cells of
Fected part.

\RIETIES' OF INFLAMMATION.—The process of inflam-
! Perhaps “ Degrees” would be a better term.
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—some producing actual gangrene, others varied degrees of
mmation. It is for the production of those forms of inflamma-
which require the prolonged action of an irritant that the fungi
% peculiarly suited, for so long as they can grow a continued
ly of irritant is kept up. If the irritant is tolerably intense,
: variety of fibrinous inflammation is induced, just as by croton
p. 311); when a strong irritant can also peptonize dead tissue
fibrin, suppuration results. If the irritant is less intense, the
7 stages of productive inflammation (p. 294) result, as in tuber-
nd leprosy. The characteristic lesion of these and some other
1es is a tumor-like inflammatory nodule developed round a spot
hich parasites have lodged, and whence they may spread and
t neighboring and distant parts. Diseases characterized by
: lesions are therefore spoken of collectively as the Infective
nulomata—a name signifying infective, tumor-like formations
ranulation tissue. .
itit would be a very great error to suppose that the presence
rganisms capable of producing irritant products is sufficient to
: inflammation. We have already pointed out that the resist-
of the tissues must always be taken into account; and,
ugh we are still probably far from knowing all the conditions
1 influence these two factors—the germ and the soil—experi-
al pathology has discovered some of them, often of a most
ishing nature.
e rdle of organisms in the production of inflammation will be
'nced by their detention in the tissues, by any local or general
sposition in the tissues, by the anatomical characters of the
and other considerations. These subjects are discussed in the
iing chapter.
iology of Suppuration.—No one now doubts that suppura-
s commonly the result of organisms (p. 298), but the question
iether it is always so. There is considerable doubt as to
rer certain simple irritants cannot be so employed experi-
illy as to produce suppuration. Nitrate of silver and similar
when injected form albuminates, and probably soon cease to
te; but if glass capsules of croton oil or turpentine, which are
hus neutralized, are placed aseptically in the subcutaneous tis-
nd the capsules broken when the wound is soundly healed, sup-
iion results, and no organismns are found in the pus (Cheyne,
icilman).
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¢ Etiology of Tuberculosis, Koch has advanced the view that, as
e tubercle bacilli are incapable of locomotion, the commencement
‘s tubercle is due to the escape from a vessel of a leucocyte which
s taken up from the blood one or more tubercle bacilli. He
presses his belief. founded upon numerous observations of micro-
»pie specimens, that this leucocyte soon sickens and swells up,
8t into an ** epithelioid " cell, then into a giant-cell, and that the
cilli are short-lived, not uncommonly dying and disappearing
m a cell, but often maintaining their position by the production
fresh bacilli. Metchnikoff has confirmed Koch’s observation by
rery direct method. He found that a little crustacean, the water
s (Daphnia pulex), suitable for microscopic observation, was sub-
¢t to invasion by a fungus, the pointed spores of which penetrate
intestine and enter its tissues, where they are at once surrounded
ameeboid corpuscles like leucocytes. The spore swells and ulti-
tely breaks into fragments, whilst the victorious leucocytes blend
form a giant-cell. All this goes a long way toward proving that
der favorable circumstances leucocytes may take into their sub-
nce and destroy these vegetable parasites; and it seems likely
it the beneficial effect of moist warmth in inflammation is due
gely to the fact that it aids migration, and thus increases the
1y of leucocytes upon which so much depends.
Phagocytosis.—Mention must here be made of Metchnikoff’'s
planation of inflammatory phenomena in general. In his opinion,
twhole process is the result of an effort made by the invaded
pnism to destroy any virus that has gained access to it. Thus,
' dilatation of the vessels, the increased diapedesis, and the appa-
it conflict between leucocytes and organisms are all automatic
rts on the part of the individual invaded, and not, as has
herto been suggested, the purely passive results of ordinary
cesses on damaged tissues.
Hetchnikoff divides leucocytes into four varieties:
. Small leucocytes with a single large nucleus. These are
nd in lymphatic glands in large numbers, and are hence called
phocytes.
. Large mononucleated leucocytes. These are full-grown lym-
cytes.
. Large, coarsely granular leucocytes with lobed nucleus, stain-
with acid aniline dyes (eosinophile cells).

Large, polynucleated leucocytes, difficult to stain (except nu-
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contagious and infectious; (3) that each member is absolutely dis-
tinct from its fellows and runs a typical course; and (4)—the most
important distinction of all—that the poison which gives rise to each
of them multiplies in a marvellous manner. Thus the introduction
into a community of a single case of one of these diseases mnay be
followed by the death of thousands from the samne disease. For a
long time nothing could be discovered to account for the appearance
of these diseases, though they were obviously produced by some-
thing which multiplied in the patient, which clung about his cloth-
ing, and which could be carried through the air for considerable
distances. This ** something ”” was, and still is, called the ** con-
tagim” of the disease, and for many years science has been en-
deavoring to discover its nature. It was soon recognized that no
g would meet the requirements of the case, for diffusion would
won put an end to its power for mischief. A fluid was still more
out of the question. Contagion was therefore necessarily regarded
sasolid in a state of very fine division—particulate. This con-
tagim is known to be insoluble, because it can be removed from
fuids both by subsidence (vaccine, Chauveau) and by filtration, the
pison not passing through the filter. These facts, taken with its
power of multiplication, seemed to show that the contagion was some
living organism, hence the origin of the contagium vivum or germ-
theory of disease. In 1840, Henle clearly formulated the doctrine
that living organisms, probably of -a vegetable nature, were the
causes of the acute specifics, and supported the view by arguments
which have withstood all endeavors to refute them. Since that time
an enormous number of researches have been carried on, to some of
which allusion will subsequently be made. ,
Long before 1840, however, it had been noticed that a close par-
allel might be drawn between an infective disease and a fermenta-
tion. It may be presented thus:

Infection . . . . ... ... Addition of ferment.
Incubation . . . . . . . . . . J Perioc.i during which nothing is
U noticed.

Fever, outbreak, and course of | Rise of temperature and active
disease . . . . . ... .. 1 fermentation.

Decline of disease . . . . . Gradual cessation.

Period of protection from same ( Addition of more ferment has no
disease . . . . . . . .. { effect.

It may be further noted. that, except in cases in which yeast was












THE VEGETABLE PARASITES. 321

he physical ferments; so also does heat sufficient to destroy
misms. In general terms, the properties of the physical fer-
ts are those of the organisms.
'inally, it has been shown of several fermentations that the thin-
¢ membrane or the shortest column of fluid is sufficient to pre-
t the transmission of these supposed vibrations; that direct con-
t with the ferment is necessary; and that sonorous vibrations
‘¢ no influence upon fermentable substances. If a solution of
arin a test-tube is divided into two parts by a plug of cotton-
ol and veast is introduced into the upper, this part alone fer-
nts, though fluid continuity is uninterrupted.
Although the physical theory may be theoretically possible, the
igress of discovery has shown that its rival—the vital theory—is
‘truer one. To accept the physical theory one must set aside a
fectly satisfactory and evident cause (the organisins) and proceed
wpport one hypothesis by another. We therefore conclude that
the processes comprised in the terms fermentation and putrefaction
due to the action of vegetable organisms.
Jow do these organisms act ? 'The principal views are—
L Organisms, like all living cells, require certain materials for
wth and repair. They take into their substance the organic and
rganic compounds which are necessarily present in any liquid in
¢h they can grow, and they give back to the fluid the products
their action. These are known as ** organized ferments.”
« Certain organisms produce ‘ unformed ferments” (p. 318).
»chief characteristics of these unformed ferments are—(1) that
f seem to act by mere contact (**catalytically ”’), taking no part
be decompositions to which they give rise; (2) that they act in
remely small quantity ; (3) that they do not multiply, but, never-
es8, can transform many times their weight of the fermentable
stance, though ultimately they become exhausted; (4) that they
toluble and are always derived from living cells; (5) that they
fequire water or moisture to enable them to act, some preferring
acid, others an alkaline reaction; (6) that, like the organisms,
1 act best at a certain temperature; and (7) that while any
ked deviation of temperature arrests their action. and any con-
rable degree of moist heat destroys their propertics, they are.
n dried. as resistant to all physical and chemical agencies as
es themselves. They arc complex albuminoid bodies, and can
xtracted by glycerin. Ptyalin, pepsin, trypsin are well-known
21
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are of three kinds—Bacteria, or Schizomycetes, Yeasts, or Blasto-
myetes, and Moulds, or Hyphomycetes. The bacteria, besides
auwing putrefaction and several of the ‘ fermentations,” include
tlmost all the organisms which are believed to produce the infective
diseases. They are, therefore, by far the most important group.

The Schizomycetes or Fission-fungi are, with very few excep-
tions, achlorophyllous, non-nucleated, unicellular organisms. Many
of them approach the limits of microscopic visibility, whilst all are
very minute.

Form.—In form they may be said to follow, more or less closely.
one of three types—the sphere, the rod, and the comma. The
#pherical bacteria comprise those of any shape between a sphere
ada cube.  The rod-ghaped bacteria may be short and thick with
rounded ends, so as closely to approach an oval, or they may be
bng and thin with square ends, or they may exhibit any possible
combination of these features. The commas in some cases are long
and thin, in others short and thick ; they differ also in their degree
of curvature.  Spiral and dumb-bell forms are less common.

Structure.—Bacteria consist of a peculiar form of protoplasm,
mycoprotein (v. Nencki), and appear structureless; but it is very
probable, from their great resistance to alkalies and dilute acids,
that they possess a cell-membrane of some carbohydrate allied to
tellulse. During the formation of spores and after the action of

tincture of iodine, which stains and causes shrinking of the proto-

Plasm, a fine membrane may be actually scen. It is very elastic,

ud seems to form the inner layer of a gelatinous envelope, by

more or less of which all bacteria are surrounded.
Color.—Bacteria refract light strongly, and cause turbidity of
any culture-fluid in which considerable numbers are present.

Apart from artificial staining, a mass of organisms is usually
colorless—i. ¢. white or grayish. Some organisms are green from
chlorophyll : others are brightly colored, red, blue, yellow, etc., the
tint being mainly in the envelope. Bacteria are stained with more
or less difficulty by several aniline dyes, and many of them may be
identified by their special staining reactions. The color produced
is not always uniform. This irregularity generally depends on

spore-formation or on degenerative changes. By some it is
regarded as a possible indication of definite structure. Some
forms are stained brown by iron salts in water. The starch reac-

tion with iodine is not rare.
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Movement.—Single round-cells have no movement other than
Brownian ; but chains and colonies of them are said by Ogston to be

Fia. 114,

“Blue-milk” bacilli, stained by Icef-
fler's method to show flagella. (From a

specimen by Dr. Arkle.)

capable of locomotion, though this
opinion is not generally acceptel
The rod-forms have often a mobile
and a motionless stage. but some
never move—e. . B. anthracis, B.
tuberculosis. In a few cases. when
specially stained. one or more cilie-
like filaments or flagella have been
found. These seem to be con
nected with the cell - membrane
rather than the protoplasm. thu
differing from true cilia. In some
organisms one or more flagells are
found at one end only; in other.
as in the cholera spirillum, ther

may grow from both ends; and in a few, among them the typhoid
bacillus, they are very fine and are attached all round. By mesn:
of these flagella movement is probably effected. No motionles
bacterium is provided with flagella, though on many mobile form¢

Diagram to show methods of reproduction by fission : a, fission in one direct

Fi1a. 115,

jon, the et

. ntlf
ments lengthening as they divide; b, tission in two directions—each segment subseqU

divides in the same direetion as in a: ¢, fission in three directions—in one directiv!

n div isien

takes place in two parallel planes; d, fission in three directions.

none have yet been found: in these the mode in which motio® ”

produced is unexplained.

Certain alge, larger and higher

in the
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scale than bacteria, move in a similar manner, but have no cilia.
(ften no reason can be assigned for a change from motion to rest,
or vice versd. A good supply of oxygen seems to be connected
vith the active motion of some forms.

Reproduction. — 1. By Fission. — All bacteria multiply by
transverse division. In the rod forms this occurs in a direction at
right angles to the long axis. In the spherical forms it may take
place in two or in three directions at right angles to each other.
Thus, one cell may divide by a single act of reproduction into two,
four, or eight equal segments. If two or more parallel dividing-
planes occur before the separation of the segments takes place, the
number of these will be largely and proportionately increased (Fig.
115. ¢). A cell which divides in a single plane elongates as it
divides, so that the progeny retain the proportions of the original
Jarent-cell.

The first sign of division is the appearance of a fine transverse
line crossing the cell, continuous at its ends with the cell-membrane,
and often at first imperceptible until stained with iodine—a point
t be remembered in estimating the length of apparently single
cells. :

The new cells formed by fission may at once separate from the
Parent, or they may for a time remain united to each other, end
toend. In this way pairs or chains of cocci and long filaments of
Tods are formed. A mass of organisms lying side by side in more

or less spherical colonies, and bound together by a viscid substance
formed of swollen cell-membrane or of mycoprotein, is known as
3 200glea.' 7ooglees often combine to form constant characteristic

! Cocci and micrococci . Spherical or nearly spherical.

Diplococei . . . . . Cocci in pairs.

SKtreptococei . . . . Cocci in chains.

Staphylococci. . . . Cocci in groups like bunches of grapes.

Tetrads . . . . .. Group of four cocci produced by imperfect cleavage.
SSarcine . . . . . . Group of eight or more cocci, similarly produced.
Microbacterium . . . Length not more than twice breadth.
Desmobacterium . . Length more than twice breadth.

Bacillus . . . . . . Straight desmobacterium.
[pirillum and vibrio . Curved desmobacteria.

NSpirocheta . . . . Flexible, corkscrew desmobacterium.

Neptothrix . . . . . Long unjoined thread.

Zooglea . . . . . . Group of agglutinated bacteria of any form.
Clostridium . . . . Bacillus with transverse projection.

Spirobacterium . . . Curved bacterium.
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of the body or of a part may enable organisms to flourish there,
even thongh they were quite unable to do so a short time before.

Many chemical substances are inimical not only to the growth,
but also to the very existence. of organisms. It has been suggested
that the term ** antiseptic "’ should be reserved for those substances
which prevent their growth, but which do not cause their destruc-
tion, while those which actually kill the germs should be called
“germicides.” But the distinction is not an absolute one. The
difference in many cases depends on the degree of concentration.
Thus, most germicides can be so diluted that thev act only as

“antiseptics,”” though the converse is not equally true.

Mereurie chloride is, on the whole, the most powerful chemical
germicide known. A solution of 1:1000 will kill any spores in
balf an hour. Its power is increased by the addition of salt or of
bydrochloric acid (five times as much), while it is seriously dimin-
ished by the presence of an albuminous fluid. and absolutely
destroyedd by the addition of alkalies, and therefore of soap.

4 1: 20 watery solution of carbolic acid rapidly destroys fully-
leveloped bacteria. but takes a few days to kill the more resistant
spores. The addition of hydrochloric acid (half as much) increases
its germicidal value. On the other hand, anthrax spores have sur-
vived for three months a 1:20 solution of carbolic acid in oil.
Typhoid bacilli have an unexplained tolerance for carbolic acid.
Salicylic acid. boric acid. sulphur dioxide, chlorine, bromine,
inline, and a multitude of other substances have a weaker but
amalogous action. It is especially worthy of note that while
blood-clot in wounds is a substance on which most bacteria thrive,
blood-serum in artificial cultures is distinctly inimical to the growth
of many of them.

It will be readily understood that the germicidal power of any
8ubstance must to some cxtent depend—(1) on the nature of the
Organism ; (2) on the degree of virulence of the particular specimen
'n question ; (3) on any physical conditions that may interfere with

lnmediate contact; and (4) on the presence of any neutralizing or
Incompatible substances. It must be remembered, too, that the
Mapidity and extent of the cffect produced on organisms separated
’¥ cultivation from all the constituents of the exudations and secre-
'ons in which they are commonly found, as well as from other
'TRanisms that may usunally coexist, is no eract measure of the
fects that will be produced when wounds, cavities, or surfaces of
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DISTRIBUTION OF BACTERIA IN NATURE.—Where are
these microscopic vegetable organisms to be found? A putrid
wound swarms with them. Wbence do they come? There are
three possible answers: 1. They may find access to the body from
some outside source; 2. They may exist in the healthy body,
developing only under special circumstances; 3. They may be
spontaneously generated from the tissues.

1. Earth, Air, or Water may be the Habitat of Germs.—(«)
BEarth.—The soil is the principal storehouse of organisms. Portions
of mould taken from the surface and dropped into a sterilized cul-
ture-fluid invariably infect it. Pyogenic cocci and the bacilli of
tetanus and malignant ccdema are among the forms usually found.
In winter Koch failed to find any organisms, at a depth of one
metre in soil which had not been recently disturbed. which was not
formed largely of decomposing material, and into which no unusual
soakage of water had occurred.

All solids in contact with air, including the surfaces of animals,
bave organisms upon them.

(%) Air.—That dust contains much organic matter is easily shown
by combustion, and by artificial cultures it can be proved that some
of this is living. It has thus been found that spores of moulds are
the commonest forms, then bacilli and their spores, whilst putrefac-
tive organisms are comparatively rare. Organisms of some kind
exist in the air everywhere except away from all life—in mountains
above the line of perpetual snow or on the ocean far removed from
land and ships. In such places a sterilized fluid would not ferment,
even if left exposed till it dried. But wherever life is found germs
are found. They increase in number as the population grows and
as putrescible material becomes more plentiful. Hesse found that
the air in a hospital ward in Berlin contained thirty times as many
bacteria as the air out of doors. In some parts of London it is
Possible to pour sterilized fluids from one flask into others with the
Tesult that but a small percentage will become turbid from the growth
of germs; in other parts every flask will be infected. Precautions
3Zainst infection become more necessary as density of population,
ind imperfect ventilation increase; and it is obvious that in the

Ospitals of large towns such measures to be successful must be most
Stringent, for here putrefactive organisms will be comparatively
Bumerous.

The air is kept supplied with organisms from the surfaces of
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testis—i. e. subcutaneous torsion of the organ and its main vessels
—in one case before, and in another after, the injection of septic
bacteria into the blood. In the latter case, in which the testis pre-
sumably contained imprisoned organisms, it broke down into a
putrid fluid and excited much inflammation around. In the former,
in which the injected bacteria were shut off from the damaged testis,
the organ underwent the fatty changes known as necrobiosis. This
is the invariable course when under normal conditions the operation
is performed as a method of castration : it seems to show that, nor-
mally, organisms are not present in the sheep’s testes.

Some organisms, however, seem capable of flourishing in tissues
which are perfectly healthy—e. g. the poisons of the acute specifics
and the B. anthracis. Even here there is some very obscure differ-
ence between individuals of the same species or of closely-allied
species which renders some of them suitable media for the develop-
ment of certain organisms, whilst others are unsuitable—i. e. more
or less predisposition is required even when a species of animal /s
liable to a disease. Thus, some people do not appear capable of
contracting the acute specific fevers; children are more subject to
acute specifics than adults; Algerian sheep are immune to anthrax :
young dogs are easily inoculated with the B. anthracis, but old
oues are not. One great difficulty in the experimental study of the
infective diseases of man is to find animals which are subject to
then. Many organisms will thrive only in some particular tissue
or fluid of the body; thus, some multiply in the blood, others in
lymph, some in bone (osteomyelitis), others in the cerebro-spinal
meninges (epidemic cerebro-spinal meningitis). (See ¢ Micro-
cocei.”)

To sum up: Organisms in great variety, but in very varying
lumber, exist in air, water, earth, and on all objects exposed to air,
on the skin, and on those mucous surfaces which are in contact with
dir. Organisms can probably pass through the pulmonary and intes-
tinal mucous membranes, but in small number; and such as ordi-
Darily thus enter the tissues are unable to develop so long as the
latter are healthy. The life of such fungi among the tissues is
short, It seems to be a very rare thing for them to reach the urine
alie. OQccasionally an organism which can develop in living tissue
enters. The recipient of such organisms is in more or less danger
of disease. Some fungi seem to find a suitable nidus for their
development in the great majority of mankind; thus, few are im-

22






THE VEGETABLE PARASITES. 339

ses they comprise a series of complex changes which are as
imperfectly made out. To a considerable extent they
upon the nature and amount of the material from which the
n in question derives its nourishment, as well as upon the
. conditions by which it is surrounded. Thus, the cholera
when grown in weak meat-juice produces a peptonizing fer-
ut when supplied with a much stronger solution forms a
: ferment instead.
- products of bacterial action have no pathogenic import-
hese we shall not discuss. They include many pigments,
ve of aniline dyes and certain fluorescent and phosphores-
'cts ; many organie acids, such as lactic, acetic, and butyric,
er allied substances; a few gases, including carbon dioxide,
as, hydrogen, and sulphuretted hydrogen.
‘hief products of pathogenic importance are—(1) unformed
8. (2) albumoses, (3) alkaloids or toxrines, and (4) caustic sub-

COMPARING ACTION OF ANTHRAX AND DiIPHTHERIA FER-
TS WITH THOSE OF PEPSIN AND TrypsiN (MARTIN).!

Agent. Ferment or Secondary .
oy In-: ' Infective Agent. Digestive Products.
gent.

: Syntonin.

Hetero-albumose.
Cell. Pepsin. Albumose { Proto-albumose.

Deutero-albumose.
| Peptone.

[ Globulin-like body.

. . Tryptone (peptone).
Cell. Trypein. Leucin and tyrosin.

A bitter body.

I | Dme
!

Hetero-albumose.
, Albumose { Proto-albumose.
us Deutero-albumose.
wis | Anthrax ferment. Peptone.
| Leucin and tyrosin.
Alkaloid (base).

erim, in membrane. Deutero- in the body.

Hetero-
lus Diphtheria ferment | Albumose { Proto- } in the membrane.
Organic Acid.

relation of these different groups to one another can be
understood by a reference to the preceding table. The
! Goulstonian Lectures, Brit. Med. Journ., vol. i., 1892.
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most striking feature it presents is the general similarit
the products of proteid digestion and those of bacterial act
processes are not so similar as they appear at first sight
first place, the ultimate products are different. In choler
loid is the final product: in diphtheria, an organic acid.
more, the experimental inoculation of animals with the :
produced by different organisms clearly shows that thes
albumoses are by no means identical, and that their chen
tions, so far as at present known, give no indication of the
genic effects. Thus, in diphtheria the albumoses cau
degeneration, while the organic acid seems almost harn
cholera, on the other hand, the alkaloid or final product se
the real cholera poison. So far as is at present known, t
tion of an alkaloid by an organism is not necessarily pre
that of a ferment.

In connection with about one-fifth of all known pathoge:
isms ferments have been discovered. The nature of these
already described (p. 322)

Albumoses are common intermediate products in the se:
bacterial reactions. In some cases they are the most vi
all the resulting compounds. This is so in diphtheria and
poison. In anthrax and cholera, on the other hand. they
paratively of slight importance.

Among the varied products of bacterial growth are a It
ber of alkaloid substances. Some of these are harmless,
are poisonous. The latter are known as torines. Exampl
these varieties may be found in putrefving meat, fish, an
They can be easily separated and their nature investigat
virulence of both anthrax and cholera is due to the forr
toxines.

Fate of Organisms in Living Tissues.—It by no mea
that germs which have actually entered the tissues will
and give rise to discase. Just as in the case of infective
tions, so in all other infective diseases, there are two fact
production of disease—the attack of the germs on the one
the resistance of the tissues upon the other (p. 307).

Rupposing the conditions to be favorable to their grow
wenie fungi differ much in the course which they pursu
remain about the spot at which they first settled.  Others,
ferent degrees of rapidity, spread by continuity of tissue.
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these tissues. 2. The physical characters of a part have much to
do in determining whether an organism will live in it, and what
form of inflammation will result from its growth. The bacillus of
malignant cedema illustrates both these points. It can grow only
in connective tissue: when introduced into the blood it sooner or
later dies, leaving the animal protected against the disease: but if,
whilst it is circulating, a bruise is produced, the bacilli pass out
vith the extravasated blood into the tissues, commence to grow, and
thus cause the lesions of the malady. Again, inoculation with this
organism at the tip of the tail in cattle has little effect, on account
of the density and coldness of the part: the intensity of the inflam-
mation increases as the point of inoculation approaches the body,
and the reaction may also be increased by raising the temperature
of the more distal parts. Sheep, which have loose tissue in their
tails, react strongly when inoculated even at the very tip of this
appendage : the reaction is diminished by cooling the part. Cheyne
showed that the injection of a certain quantity of a cultivation of
the Proteus vulgaris into the subcutaneous tissue of the back of a
nbbit caused an abscess, but the same quantity in the muscles of
the back produced death ; and, further, an amount of the cultivation
too small to have any appreciable effect in the subcutaneous tissue
caused an abscess when placed among the muscles. No explanation
is a8 yet forthcoming. The limitation of acute infective osteo-
myelitis to growing bones is another example of the influence of
structure upon disease. A last illustration of this point may be
found in the difference between the behavior of the peritonenm and
the cellular tissue to pyogenic cocci. The success of a surgeon who,
after an operation, washed out the peritoneum with ordinary un-
purified tap-water has been greater than that of any one practising
the most rigid antiseptics; but the result of washing out wounds of
toft parts or of bones has been. on the other hand. extremely
unfavorable, acute inflammation often supervening. The explana-
tion given is that the peritoneum has great powers of rapid absorp-
fion.so that comsiderable quantities of putrescible fluid= may be
Injected, together with septic organisms, into its cavity. and they
will be completely absorbed before putrefaction has time to advance
to 3 poisonous extent ; but, if injected in still larger quantity putre-
faction occurs with great rapidity in the unabsorbed fluid. and death
fron septic intoxication results. Waterhouse showed that if a given
dose of pyogenic cocci were suspended in normal saline solution






THE VEGETABLE PARASITES. 347

wculations, or from cultivating it at a temperature at which
rowth is very slow, or upon media containing antiseptics in
uantity not sufficient to inhibit growth. Eraltation of virulence
tless readily produced. In the case of the spirilla of cholera it
an be effected by procedures described on p. 363. As these proce-
ures can effect such important modifications in these organisms, it
s evident that the body may have to deal with them in states of
arying virulence; the weaker the virus, the more of it will be
equired to produce a given effect, and vice versd. The absence of
afammation from a wound treated carelessly or left to nature may
ometimes be due to the attenuation of any organisms which may
ave fallen upon it.

(6) Concurrent growth with other bacteria may either increase
r diminish pathogenic action, and many facts make it probable
hat the presence of putrefactive with pyogenic cocci in a wound
onsiderably increases the danger to the patient; for the putrefac-
e organisms by their irritant products destroy the granulation
ssuie and open up a way of entry for the pyogenic germs. A
responding fact, vouched for by Cheyne, is that general tuber-
losis is much commoner in cases of joint disease complicated with
Plic sinuses than in cases which are kept aseptic. The presence
"pyogenic cocci does not seem to increase the spread of tubers
lar cavities in the lung, but the cocci certainly intensify the
ects of the B. diphtherie (p. 886). Again, it is said that an
leomyelitis due to a mixed infection of the staphylococcus aureus
d albus is of greater severity and of worse prognosis than a case
which only one of these species is present. On the other hand,
ent experiments have shown that two microbes growing in the
ly may successfully oppose each other. Thus, if erysipelas cocci
injected both under the skin and into the blood, and if a large
‘e of anthrax bacilli be introduced twenty-four hours afterward,
that a large numbr of cocci are present at the time of the infec-
n, the anthrax bacilli will all die out in seventeen to twenty-four
s without causing even local cedema. Now, these two organ-
18 will grow together readily outside the body, so it is not clear
~ their opposition in the body is brought about.

.7) Lastly, it is probable that local and seasonal conditions may
- upon pathogenic organisms, and thus account for such peculiari-
3 of disease as endemicity, or greater prevalence at certain times
d under certain atmospheric conditions.
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For the examination of fluids for B. tuberculosis, Gibbes's double
stain is the quickest. It consists of two parts of fuchsine to one
part of methylene blue dissolved in an alcoholic solution of aniline
oil.

A method of very general use in the search for bacteria, both in
cover-glass specimens and in sections, has been introduced by Gram
of Copenhagen. Prepared cover-glasses are soaked for some min-
utes, and sections for some hours, in Ehrlich’s solution of gentian
violet,! until they are deeply stained. They are then placed on or
in a solution of iodine? until they turn brown (i.e. two or three
minutes). The specimens are next washed in alcohol, dried, and
finally mounted in Canada balsam. Some organisms remain deeply
stained, but some—such as the gonococcus and Friedldnder’s pneu-
mococcus—are decolorized. Eosine or Bismarck brown may be
used as a contrast stain. This method of staining often helps to
distinguish allied forms of bacteria.

II. Presence of Micro-organisms in Tissues.—Thin slices of
the tissues to be examined should be placed as soon as possible after
death in strong methylated spirit or in absolute alcohol. When
thoroughly hardened, sections may be cut: these must be very thin.
If a freezing-machine is used, a thinnish slice of the tissue must be
soaked in plenty of water for two or three hours to remove all trace
of aleohol, and then put into mucilage for a similar time. The sec-
tions are washed, and then placed for twelve hours or longer in a 1
per cent. watery solution of the dye selected, which must always be
ftered before use: warmth facilitates staining. Some workers
transfer the stained section to a 1 per cent. solution of glacial acetic
aid, then to absolute alcohol, and finally to whatever clarifying
8gent is employed (cedar oil, xylol, coal-tar naphtha): others omit
‘_be acetic acid. Each of these fluids dissolves the dye out of the

tisue, and the difficulty is to carry the sections through them rapidly
®lough. It is best, therefore, at first to take only one section at a
me out of the staining fluid. One or two trials will show how
"’"g the section must be left in each fluid in order that it may still
Ttain a rather pale color when it is spread out on the slide. Excess
of the clarifying reagent is removed with a piece of clean filter-
Pper pressed firmly on it. A drop of Canada balsam dissolved in
#Ylot is put on the cover-glass, and this is applied: chloroform and

* Saturated alcoholic solution of gentian violet, 5 c. c. ; aniline-water, 100 c. c.
* lodine, 1 grm. ; potassium iodide, 2 grm. ; water, 300 c. c.
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h the original organisms must have practically disappeared.
than one kind of fungus is inoculated, or if in the inocula-
successive flasks contamination from the air or apparatus
it may be impossible to obtain a pure cultivation of one
a.
lids.—Koch therefore introduced solid, transparent culture-
Clear meat-broths and other fluids are peptonized, and
fened by the addition of sufficient gelatin (5 to 10 per cent.)
:r them solid at 65° to 80° F., at which temperature most
ill grow fairly. Agar-agar, obtained from dried seaweed,
ased (1 to 2 per cent.) to stiffen fluids required to remain
temperatures above that of the melting-point of gelatin, in
at the life-conditions of organisms at any temperature pos-
the body may be determined. Solidified blood-serum and
edia are also employed. In all cases the culture-ground
sterilized by heating to 60° C. (140° F.) for short periods
ecutive days. 'Transparent culture-grounds are generally
d in one of two ways.
be-cultures.—Fill the lower third of a test-tube with the
culture-ground ; insert a plug of cotton-wool into the orifice
tube; sterilize according
iethod just described, and
t the tube aside to cool,
a1 & vertical or an oblique
according to whether
or surface is required.
id the following details
wn in Fig. 118. To
cultivation on the ground
spared, invert one of the
'move its plug, then with
ized platinum wire take
the suspected liquid and
it to the culture-ground, |
'mg this with the wire as Culture-tubes: a, tube prepared for .

. . “stick” - culture; b, tube prepared for
in the ﬁgure. Re-insert  «streak - or *rub "-culture; ¢, method of

1, and put the tube—the making * stick ""-culture.

¥ up—in an incubating chamber under such conditions of
ture as may be desired.

ies of organisms will gradually appear (1) on the surface

Fia. 118,
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only if oxygen is essential (aérobic); (2) in the lower part of the track

Fia. 119

%

&
Diagrammatic representation of various forms of stick-culture: a, an adrobie orgniva-
grows therefore only on surface: b, an anaérobic onunism—grows therefore only beoestd
the surface; ¢, an organism indifferent to the presence of air—grows therefore on ol
beneath surface : d, an aérobic organism which liquefies gelatin: ¢, an aérobic, but csjsHf
anaérobie organism, which also liqueties gelatin, but in a different manner to d.

ouly if oxygen is fatal (anagrobic); or (3) on the surface and alongthe

track if the presence of oxygen is a matter of comparative indifer-
ence. In some cases the form of

- the growth is characteristic (Fig
120); in others the media are
liquefied in some peculisr ad
therefore diagnostic manner (Fig
119).

II. Plate - cultures.—Inoce
late a tube as before, warm the
medium until it is just flud
gently agitate the contents. it
oculate a second tube from the
first, and then a third from tbe
second. Pour the contents *f
Tubw-cultures, showlng peculinritiee of  each on to separate glm pl,lle"

::::“lll;::l{t;ng the lines of puncture. (After and keep these in glass-cove
chambers under the desired c®®
ditions.  Isolated colonies will gradually develop in different p¥
portions on each plate. and, if very numerous, may run togeth €
Different organisms will produce colonies differing in appearan €
Tubes can be subsequently inoculated from whichever of the”
colonies a cultivation is desired. Thus, for each organism we

Fra. 120,

20"
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return to their previous degree of virulence. The attenuation is
generally effected by one of two methods :

(1) A series of animals is experimentally selected. generally o
account of their slight susceptibility to the disease in question. Sue-
cessive inoculations are then made from one to another, untilitis
found that the desired degree of attenuation has been reached. (3)
Cultures of ordinary virulence are exposed to the air, or to anin
creased temperature only slightly below the fatal limit, or to the
action of small doses of various antiseptics. Pasteur’s treatmeat
of persons bitten by rabid animals is the best-known illustration of
this method, though no hydrophobia-organism has yet been discor-
ered. By a series of successive inoculations a special virus is pre
pared which is known to have, when injected into rabbits, a constast
incubation-period of six days. Rabbits are inoculated with this
virus, and their spinal cords are subsequently dried very gnd
ually in the presence of caustic potash. The longer the dryingis
continued, the weaker the virus becomes. If an emulsion of a cord
that has been dried for six days be made and inoculated upon rab-
bits, it entirely fails to produce the disease. Pasteur’s method is
to give ten injections, extending over four days, according to the
following table:

First injection, first dny, Emulsion of cord dried ten days.
3

S(.‘(‘Ol'ld “ [ ‘“ [ “ nine )
Third “ “ “ “ “ eight
Fourth “ second “ “ “ “ seven
]“ifth “ 13 “ “ “ “ six “
Sixth “ “ “ [ “ “ ﬁve “
Seventh ** third ¢ “ “ “ four “
l.:igh(l‘ “ g " “ [y “ thm “
Ninth ¢ woou “ “ “ two “
Tenth  * fourth ¢ “ “ “ one day.

After three days a few more injections are given daily, and the
process is complete.  Statistics are strongly in favor of the effica!
of the method.  There is generally plenty of time to carry it ot
as the incubation-period in man is never less than twelve days a®
is usually about six weeks.

Thix method of securing immunity is not applicable to the vs%
majority of specific diseases. On the one hand, certain organiss*
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such as the tubercle bacillus, have hitherto defied all efforts made
to attenuate them, and, on the other, there is some risk, even after
attenuation, that the disease may be produced in a virulent form.

2. To avoid this latter danger the chemical products have been
freed from the living organisms and injected alone. The organisms
can be removed by filtering fluid cultures through porcelain, or
they may be killed by the action of heat or of some volatile anti-
septic, such as oil of mustard, which can be subsequently removed.
Sometimes the full degree of immunity attainable is reached after
two or three injections, but in other diseases and other animals the
injections have to be repeated every two or three days for several
weeks or even months. Immunity thus conferred is not always
very certain nor of long duration, and the method is not attended
with favorable results in those cases in which exposure to infection
precedes its application.

Haffkine’s vaccination against cholera illustrates both this and
the preceding method. He employs two vaccines. One is made
from an attenuated virus, the other from an exalted virus. The
attenuated virus is prepared by cultivating the cholera spirilla in
aénted media at a temperature of 39° C. (102.2° F.). The exalted
virus is prepared in the following manner: A pure culture of the
organism is introduced into the peritoneal cavity of a guinea-pig.
Desth follows in twenty-four hours. The peritoneal fluid is im-
mediately removed, and another guinea-pig similarly inoculated.
This process is continued through a series of animals until the
interval between inoculation and death falls to its lowest limit.
Persons to be protected are vaccinated twice. On the first occasion
the attenuated virus is used; on the second, three to five days
afterward, the exalted virus. The vaccination is supposed to pro-
duce 3 sufficient tolerance to the cholera-poison to enable the body
' “react ” more vigorously when attacked in the ordinary way.
Nometimes the lLving cultures are used, but more often the vaccine
I8 sterilized by the addition of carbolic acid. Prepared thus, the
fid can be more easily preserved and can be introduced with less
risk, but, as in other cases, the results are neither so certain nor so
Polonged.  The sterilized products of bacteria, irrespective of
their exact nature, are often termed tozines.

3. These results led Behring in 1890 to examine the serum of
%imals thus immunized, and since that time many observers have
folloved in his footsteps. In the case of tetanus the serum of
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and complex processes. It is sufficient to mention that there are
two views current. According to one, immunity is simply a ques
tion of chemical reactions ; according to the other, it is due to vial
forces which are called forth by the action of the virus. Metch
nikoff in his ¢ phagocytosis ** theory considers that it depends mainly
upon the specific action of certain of the leucocytes (p. 315).

PATHOGENIC BACTERIA.

A more detailed reference must now be made to certain micro-
organisms which, on more or less ratisfactory evidence, are beliesed
to be the exciting causes of certain infective diseases. For want
of a better classification we shall follow Cobn's (p. 354).

I. SPHAROBACTERIA or MICROCOCCI.—These are roud
or oval cells, generally .5 g to 2 p¢ in diameter  They are arranged

Fia. 121,

1, micrococel from an acute abweess—streptococel free, staphylococel in a puseell. s
streptococel from secondary suppuration in the elbow, oceurring in puerperal fever 1
ey : 8, microcoeet fn eells from gonorrhaeal pus; 4, sarcving ventriculi ; 5, so-called bacterc®
terma: 6, bacilli anthraets from hlood of mouse (Horsley): 7. chains from cultivaton of ‘
anthracis, some bearing spores imfter Duclaux) : &, bacilli of typhoid fever, from a mesested”
ghand (Gibhess; 10, spirilla of relapsing fever, and red corpuscles after Vandyke anier

o,

singly: in pairs (diplococed) s in chains (streptococer) of four coc?t
to three hundred. which may be straight or wavy; in groupe like
bunches of grapes (staphylococed); or in colonies and zoogler
masses.  The organisms belonging to this order differ among thes
selves in form, size, mode of grouping, and physiological action.

The absence of distinetive form makes it very difficult to aset™
tain whether a culture is ** pure.” and whether a coccus under obsf*
vation is the cause of a disease in question.  Of all forms of fungs*
cocei are the most frequently associated with disease.
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l. Fermentation of Urine.—The Micrococcus uree is one of
causes of the ammoniacal fermentation of urine, which it enters
nthe air. Urine obtained pure and exposed only to pure air
| keep acid for years. The transformation of urea into ammo-
m carbonate is said to be usually due to the action of an *‘ un-
ned’ ferment secreted by this micrococcus. The ferment, how-
t, must be indiffusible, for the urine in an excised bladder does
putrefy even if placed in putrid urine. The change often
s in urine contained in the living bladder, and may extend
o the pelvis of the kidneys with the most fatal results. (See

F1a. 122 Fro. 123,

tphylococcus pyogenes aureus (from & Streptococcus pyogenes (from pus found
culture). in a pyemic abscess).

ippurative Nephritis.”) The M. ure= is rather large (2 z), and
i1 singly or in chains.

eube has demonstrated the existence of four other distinct
eria producing the same effect on urea. These and the M.
e are capably anaérobic, and may therefore be the causes of
efaction of urine in the bladder. Miquel has discovered
licate bacillus which has a similar action, and is anaérobic.
. Buppuration, or Pyosis, whether in the form of acute abscess,
imyelitis, or metastatic pysemia, is usually associated with the
ence of cocci. Many varieties of cocci are described as occa-
Mlly present. By far the most common of these are the Staphy-
cus pyogenes aureus, the Staphylococcus pyogenes albus, and
Streptococcus pyogenes. They all grow readily at the body-
erature. 'The Staphylococcus pyogenes aureus and the Staphy-
cus pyogenes albus differ from one another in only one import-
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stedupon gelatin through fourteen generations in two months: eight
utof nine rabbits, subsequently inoculated, suffered from the dis-
we, and six out of seven inoculations upon man were equally suc-
essful. The incubation was fifteen to sixty hours; then followed
igors, fever, and typical rash. The evidence assigning a causal
Jationship to the streptococcus is therefore completc. Immunity,
“conferred at all, did not last two months. Three per cent. solu-
on of carbolic acid or one per thousand of mercuric chloride suf-
ced to destroy the vitality of the fungus.

Fehleisen stated that the streptococcus erysipelatis presented dis-
net. though slight, differences from the streptococcus pyogenes,
ad that it never caused suppuration; if abscess occurred with
rysipelas, it was due to a mixed infection. 'The majority of recent
riters upon the question have failed to detect either morphological
 physiological differences, and many are therefore inclined to think
it the two organisms are identical, and that the point of inocula-
on, attenuation of the virus, and similar conditions must determine
hether erysipelas or diffuse subcutaneous suppuration shall occur
rany given case. The clinical differences between the two diseases
ould seem to warrant hesitation in accepting this view until it has
‘en proved that the streptococcus erysipelatis, taken from a case of
Woubted erysipelas, can cause diffuse suppuration, and, on the other
nd, that the streptococcus pyogenes from an acute abscess can
verise to erysipelas. No case of erysipelas from inoculation of a
‘und with pus containing streptococci seems to have been recorded.
Gonorrhcea.—Neisser in 1878 discovered in the urethral pus a
'8¢ micrococcus (gonococcus, Fig. 124) peculiar to this disease.
* recognized it by ** facets ”’ or flattenings on the surface in con-
't, such as are now known to occur in other rapidly-multiplying
‘ei. It is distinguished from ordinary cocci by its size; by the
wstant interval, about equal to the diameter of the coccus, between
tindividuals in the groups; and by the frequency of its occurrence
m and in the pus-cells. Neisser considered its presence a means
diagnosing gonorrhceal from other discharges. It was subse-
ntly shown that the separation of the cocci is due to swelling
their capsules. It multiplies by fission in two planes alternately.
the first stage it is a diplococcus, each coccus having a bean-shaped
line. In the next stage cach *‘bean” subdivides and a tetra-
cus is formed. The number of cells affected is always relatively
ill, and varies in different cases. The coccus is cultivated with
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obles the streptococcus pyogenes. The substratum must be
slightly alkaline or growth ceases. Even when transferred
* from tube to tube, the diplococcus rapidly loses its virulence
assumes the streptococcus form: to preserve or to restore its
genic power an occasional inoculation upon a,susceptible
al must be resorted to. Cultivation for one to two days at
F. destroys the virulence; it is weakened by longer culture
ightly lower temperatures.
tbeutaneous injections of virus of full intensity into rabbits,
, and guinea-pigs cause an acute, generally fatal, illness, like
ceemia, with characteristic post-mortem appearances; but there
sign of pneumonia. An attenuated culture introduced beneath
kin does sometimes give rise to pleurisy or pneumonia, or both,
these results are usually after injection of such a culture into
lungs. Then the appearances usually very closely resemble
* in pneumonia and pleurisy in man, and the exudation con-
i large numbers of encapsuled cocci. Pericarditis also may
e
1¢ inoculation either of filtered cultures of the organism or of
ierum of animals vaccinated with them is in each case said to
’r a temporary immunity. Issaeff asserts that the cocci thrive
ltures treated with the “immunized serum ”—a result altogether
rary to that obtained under similar conditions in tetanus (p.
. Sputum bdefore the “crisis™ is virulent, but sputum after
“crisis’’ is said to confer immunity.
wmgarten believes that this coccus may be regarded as con-
ly present, for, though Weichselbaum found it in only 92 per
of a large number of cases, his method of examination ren-
1it possible to miss the coccus; and if it really was absent in
cases, it might have been dead at the time the cases were
lined, for, as in cultures, so probably in the body, the diplo-
18 pneumoniz has but a short life. These cocci occur in suf-
it numbers to account for the symptoms.
sides being present in pneumonic lung, it is occasionally found
1e blood (sparingly) and spleen and in inflammations arising
pendently or during the course of pneumonis—pleurisy,
yema, meningitis, endocarditis, peritonitis, and otitis media.
it appears to be an occasional denizen of the mouth, also
mring in the saliva and in the middle ear of healthy people.
i suggests that it is only an accidental parasite in pneumonia,
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tion of anthrax bacilli has been brought about in other ways—by
cultivation in air under a pressure of eight atmospheres, by the
wldition of small quantities of antiseptics to the substratum, or by
the passage of the organisms through the bodies of certain animals.
Klein failed with Pasteur’s vaccine to protect rodents ; they seemed to
bave no immunity : if the vaccine acted at all, it caused splenic fever.

The attenuation is not accompanied by any morphological change ;
the virus ¢ breeds true,” and its virulence may be restored at any
time.

Typhoid Fever.—Klebs, Eberth, Koch, and Meyer were the first
to describe organisms in this disease. These organisms were figured
1 small bacilli with rounded ends. They were found in the intes-
tinal lesions, mesenteric glands, and spleen. They were most
oumerous, and therefore easiest to find, during the first and second
weeks of the disease. They stained badly with aniline dyes, and
for a time these observers worked with unstained specimens clarified
by an alkali. Eberth was thus able to discover the bacilli in eigh-
teen out of forty cases. Koch succeeded in staining the organisms
vith Bismarck brown, and demonstrated their presence in half the
tases examined by him.

All these observers made control-observations on other cases, such
wtubercular ulceration of the intestine, but they never found the
typhoid bacillus in diseases other than typhoid fever. They some-
times found cocci in the intestines and glands, but regarded these as
secondary.

A very important paper by Gaffky appeared in 1884. He started
vith the observation that the bacilli had been found in only half the
taes examined. They must therefore have either disappeared be-
fore the disease which they caused had run its course, or else they
vere present, but not found. The latter alternative seemed prob-
tble, as they had been demonstrated in late stages in some cases
d missed at early stages in others. He pointed out that in
typhoid fever the bacilli are not scattered everywhere, but are
‘l"lys in foci, and therefore more difficult to find.

Gafky himself investigated twenty-eight cases, and in twenty-six
d_emonstmted the presence of bacilli in parts other than the intes-
ine, such as the mesenteric glands, spleen, liver, or kidney. In one
f the other two cases the bacilli were found in a recently swollen,

";Iitary follicle, and in the second the intestines showed only healing
leers.
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Cultures can be readily obtained. The organism thrives in milk,
snd can even multiply for a time in sterilized drinking-water—
points of practical importance. It does not liquefy peptonized
gelatin, but produces in it roundish, slightly granular, yellow-brown
colonies. It is mainly aérobic. Potato-cultures of this bacillus are
almost invisible: this fact is utilized in the recognition of this
organism. Thus, if a fresh potato-culture be incubated for forty-
eight hours, no visible change occurs, but if surface-scrapings be
then taken, stained, and examined, threads of the bacilli will be
easily found. Other methods, none of which are absolutely cha-
racteristic, have been devised to meet the same difficulty. Singly,
each is of little value; taken together, they are practically sufficient
for the purpose of identification. Thus, acid products, but no
indol, are formed in bouillon-cultures, while most bacilli, occurring
under the same conditions, form indol. Another suggested test
depends on the tendency which this organism possesses of absorbing
the color when cultivated on a gelatin medium stained with gentian
violet, thus leaving the gelatin colorless. Still another is founded
on a slight indifference which some organisms show to the action of
arbolic acid. Thus, if a minute quantity of carbolic acid (2.5 per
1000) be added to a culture of mixed organisms, the growth of
most will be arrested, but that of typhoid and a few others will con-
tinue.

According to Sternberg, ten minutes’ exposure to moist heat at
140° F. destroys typhoid bacilli: others give the boiling-point as
the fatal limit, and state that “spores” will survive a temperature
of 194° F. Brieger has separated from cultures some fatty acids
ad & poisonous basic substance which he names * typhotoxin.”

Inoculation has hitherto been only partially successful. It is
doubtful if any animal is susceptible to typhoid fever as we know
it in man. Rabbits, dogs, and mice have been inoculated, and have
died in thirty-six hours with symptoms of general septiczemia; but,
though enlarged spleens and swollen Peyer’s patches have been very
generally found, the disease never runs a longer course, nor is there
ever any characteristic ulceration. Furthermore, almost precisely
timilar results have been obtained by injecting either the filtered
Products of the organism or the typhotoxin itself. In spite of this
8D in the chain of evidence, all the observers quoted believe that
this bacillus is the cause of typhoid, and we may, at any rate, affirm
that it is constantly present in typhoid, is recognizable from all
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obscure infective febrile disorders, and chronic enteritis with marked
wasting.

Local Diseases.—Dysentery, ulceration of the vermiform appen-
dix, pylephlebitis, abscess in the liver or gall-bladder, and peri-
tonitis.

It bas been suggested that the bacillus coli communis and the
sphoid bacillus are identical. Besides the points of similarity
Iready mentioned, it is found that when injected into the veins of
ibbits and guinea-pigs it produces a fatal disease identical with
at already described as occurring when cultures of the typhoid
cillus are similarly introduced.

Diphtheria.—In 1883, Klebs drew attention to a bacillus which
had found constantly present in diphtheritic membrane. In the
lowing vear Leeffler published a full account of its morphology
d cultivation, together with results obtained by inoculation.
nce that time many workers have traversed the same ground,
d the main facts concerning the organism have thus been fully
oved.

The bacillus is to be found in all cases both of diphtheria and of
:mbranous croup. It is limited to the false membrane and its
ighborhood, and grows most abundantly in the more superficial
ts of the membrane. It is never found in any internal organ,
ough its presence in the membrane can be made out during all
ages of the disease, while the examination of scrapings from the
ucous surface of the mouth shows that it may continue to live a
ecarious existence for three weeks after the fever has disappeared.
isnot found in any other disease; at least such is the conclusion
the vast majority of competent observers. Bacilli having a close
orphological resemblance to it seem to be occasionally present in
€ mouths of healthy individuals, as well as organisms giving even
e same culture-results as the diphtheria bacillus, but not possess-
gy pathogenic power. These may be attenuated forms of the
iginal bacillus. Bacilli taken from diphtheritic membrane can be
tivated through many generations, and after an interval of some
onths are still capable, when inoculated. of giving rise to the
igina]l disease—not merely the local inflammation and membrane,
1talso the subsequent paralysis.

The diphtheria bacillus is generally rather shorter and thicker
a0 the tubercle bacillus. It is usually from 1.5 p to 2.5 p long,
d about a third as broad. Some observers have accredited it
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thus the organism often looks like a diplococcus. It occurs singly,
i inpairs, and in short chains. Large numbers have been found in
| the bronchial secretion: they disappear with the catarrh. The
organism has also been demonstrated in the blood. In that fluid
it is either less frequently present or more difficult to stain. It
bas been found in the peribronchial tissue.

Pure cultures are not easily obtained. On sugar-agar these
sppear as small, discrete, transparent globules visible only with a
lens. The bacillus is aérobic, grows best at the body-temperature,
and is easily destroyed by drying.

Local inunction of pure cultures into the respiratory mucous mem-
brane of monkeys and rabbits is followed by the disease.

The Plague (Bubonic Fever).—In a preliminary communication®
Kitasato has described his researches during a recent epidemic at
Hong Kong.

(1) He succeeded in finding bacilli in the blood, buboes, and
internal organs of the plague-stricken patients. The organisms
siined readily with the usual reagents; they had rounded ends,
which appeared darker than the central parts; they possessed
dlight power of movement. No spores were discovered. The
organisms were easily destroyed by sumlight, heat, carbolic acid,
ad quick-lime. Similar organisms were never found in healthy
Persons or in those suffering from any other disease.

(2) Cultures were obtained on blood-serum, glycerin-agar, and
other media. The colonies were whitish-gray, rounded patches
vith uneven edges. In the cultures the bacilli often formed long
threads,

(3) Mice, rats, guinea-pigs, and rabbits, if inoculated with pure
ciltures or with blood from patients. succumbed with a constant
%quence of symptoms. Roughly speaking, these appear to have
%rresponded to those in man, though the enlargement of the glands
does not seem to have been so marked. The bacilli were found in
the blood, glands, and organs of these animals. Pigeons are im-
Wune. Animals fed with the organism or blood died in the same
"3y as those inoculated.

Septiceemia of Mice.—Koch injected putrid fluids beneath the
%in of mice in quantities too small to cause septic intoxication. A
Peculiar disease, without abscess-formation, occurred in some cases,
3 was transmissible with certainty to others by inoculation of a

! The Practitioner, October, 1894,
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the colony sinks into a bell-shaped depression with a white spical
point. The appearance of a long narrow funnel is very typical
when a tube is inoculated by puncture. (See Frontispiece.) In the
case of allied organisms liquefaction generally takes place more
rapidly. For diagnosis Koch relies on the combined evidence

Fig. 129,

Cholera spirilla. Flagella not shown. (From a specimen by Dr. Arkle, prepared in Koeh's
laboratory.)

afforded by (1) the microscopic appearances: (2) the results of culti-
vation on gelatin and on agar; (3) the indol reaction with peptone-
cultures: and (4) the effects of inoculation on animals.

The growth of this spirillum is unusually rapid; it reaches its
limit in a few days, remains a short time stationary, and then dimin-
ishex. the bacilli ecither shrivelling or swelling, and staining more
or less imperfectly. Many strange **involution-forms " appear : these
have been thought to belong to different species. Clear spots failing
to stain have often been taken for spores, but Koch showed that
spirilla containing these spots were obviously dying, for they failed
to grow and did not possess the resisting power of spore-bearing
organisms.  He does not believe that spores are formed, but Hiippe
and others have deseribed the splitting up of vegetative cells into
small fragments, which become rounded, like spores: these when
transplanted grow into spirilla (arthrospores).

Growth is most rapid at 86° F. to 104° F. (80° to 40° C.),and &
gtops below 60.8° F. (16° (). Death results from exposure tve o
a moist temperature of 131° F. (35° C.). Oxygen is essential tcm o9
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growth, but neither its absence nor an atmosphere of carbon dioxide
causes death. An alkaline reaction is most favorable to growth,
while distinct acidity often arrests it; but all acids have not this
effect, for, though the surface of a potato is acid, yet growth occurs
freely upon it. Koch added many antiseptics to cultivations to dis-
cover those which most powerfully hindered development. Quinine
(1:5000) and mercuric chloride (1 : 100,000) head the list, but it
is obvious that the constitution of the material to which they are
added will greatly affect the result. Koch's most important obser-
vation on this point was that complete desiccation killed the vege-
tating cells of these bacteria in three hours. It must be remem-
bered that in pappy substances many hours may be required to
complete desiccation, but even in such twenty-four hours suffice to
destroy cholera-germs. On the other hand, Hiippe obtained fresh
<ultures from arthrosporous spirilla after four weeks' desiccation,
and vigorons growths have been obtained from desiccated cultures
after ten months. It is not yet certain, but Hiippe believes that
arthrospores were contained in the latter, and that new growths
after long intervals always arise from these structures. Lastly, it
is very probable, if not certain, that this spirillum soon dies in
Putrid fluid, cesspools, and the like, and that, consequently, the
addition of antiseptics to such collections of matter may possibly
Preserve rather than destroy the cholera-germ.

Koch was strongly of opinion when he wrote his early papers on
this subject that the form of the * comma-bacillus ”’ was quite cha-
Tacteristic, but Finkler and Prior discovered a spirillum very like
it jp - English cholera;” Denecke found another in cheese;

Scherich obtained one from the alvine discharges of infants with
Summer diarrheea; and Metchnikoff. one from fowls suffering from
& special form of enteritis. Koch found a bacterium like it, but
thicker, in the water of the Hooghly. Careful study of the plate-
And tube-cultivations of these very similar organisms and of their
Pathogenic effects has shown that they can be readily distinguished

Y thoroughly competent observers.

It would seem from the above morphological and physiological
Aetails that Koch’s cholera germ is a perfectly distinet organism,
and that it is invariably present in the early stages of the disease.

et all of Koch’s statements are not fully accepted. Some observ-
€rs affirm that the spirilla do not necessarily invade the intestinal
©Ppithelium. Gruber maintains that variations in the size, curve,
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In the proof of causation we have now shown—

(1) That Koch's cholera spirillum is a specific organism to be
und in all cases of cholera, and rarely, if ever, in persons not
ffering from the disease.

(%) That pure cultures of the spirilla can be obtained, but that
ccessive cultivations tend to cause their degeneration.

The possibility of inoculating the disease must now be considered.
*sn accident cholera dejecta became mixed with water : this was
ik by seventeen persons ; of these, five had cholera (Macnamara).
min, at Berlin, during a course of demonstrations upon the bac-
ia of cholera, one of the members of the class was attacked by a
tinet though mild form of the disease, his stools containing num-
s of spirilla. No other source of infection seemed possible.
Meanwhile, Nicati and Rietsch at Marseilles succeeded in infect-
7 dogs and guinea-pigs with a disease like cholera by injecting
ltivations of the spirilla into the duodenum, and their results
rre repeated and confirmed by Koch and others. This method
18 adopted to avoid the stomach, in the acid secretion of which
e cholera germs ordinarily perished. Of eighteen guinea-pigs
us treated, thirteen died of ¢ cholera,” whilst of *‘ control ” ani-
sls injected with other bacteria, none died.

Koch next neutralized the gastric juice for about three hours by a
itable injection of carbonate of sodium, and later injected spirilla
meat-infusion, but with a negative result. He next delayed
ristalsis by means of opium, with the result that of thirty-five
linea-pigs infected through the stomach, thirty died of
cholera.”

Infection through the stomach would apparently be much easier
man than in guinea-pigs. Ewald finds that water introduced
t an empty stomach remains neutral, or even becomes slightly
kaline: its quantity decreases slowly for an hour or more: then
‘treases suddenly—evidently from opening of the pylorus—before
} reaction has become acid. Cholera spirilla introduced shortly
fore this juncture might reach the duodenum alive. If arthro-
ores exist, this is even more likely. It would therefore seem
sible that the cholera spirillum might occasionally pass through
¢ stomach of man without predisposition. As with other acute
ecific diseases, of those exposed few take the disease; and, accord-
gto Koch, almost all these had digestive troubles, gastro-intestinal
tarrh, or an overloaded stomach, the latter condition diminishing
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Furthermore, when it is remembered that the growth of some higher
fungi (e. 9. Mucor Mucedo) under ezceptional circumstances is the
same as that of yeasts under ordinary circumstances—i. ¢. by gem-
mation—it seems possible that yeasts may really be vegetative
forms of higher fungi.

Yeasts are of importance only as causes of fermentation. They
never invade living tissues. They are common in the stomach,
cither alone or in company with
arcine.  They are frequently Fio. 130.
found in diabetic urine, but not at
the time it is passed.

Thrush. — In this disease toler-
ably adherent gray or milky patches
fom in the mouth, pharynx, and
gullet, either of children at the
breast or of adults exhausted by
wasting diseases (typhoid, phthisis).
These patches are due to the growth
of the oidium albicans, a parasite
which was regarded as a mould; Oidium albicans. Cells and spores
but Grawitz states that when culti- #een on the surface of epithelium,
nated this fungus shows itself to be :‘;"‘,ffﬂ,.?f'ﬁ,.f;‘ue“_“"’““°“" pateh on
3 yeast, and probably the Myco-
derma vini, which he has proved capable of growing on mucous
Dembranes. The patches consist of tortuous, often-branched fila-
Dents, formed of long cells united end to end and distinctly con-
%tricted where they join. The filaments end in roundish cells which

Produce one or more spores: these form heaps in the epithelium
(Fig. 130).

Tae HypHOMYCETES, OR MoOULDS.

These consist of filaments (Hyphe) formed by a single row of
¢@11s placed end to end, growing by means of an apical cell which
°10ngates and divides transversely. Lateral offshoots are common,

at dichotomous- branching is rare. The thallus may consist of a
*ingle hypha, but usually the hypha are numerous and intercross
1o0gely or closely. All spring from an axis or germinal tube which
grows directly from a germinating spore. Compared with that of
bacteria (p. 326), their growth is extremely slow.

In the adult plant the hyphe are of two kinds: (1) the nutritive,
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Favus.—The Achorion Schonleinii forms almost the whole of the
light, yellow, mouldy-smelling crusts characteristic of Favus.
When in hairy parts, which are the usual seats, the hairs are always
invaded, especially the roots. Here the parasite grows luxuriantly,
but it does not extend far up the shaft: its primary seat is the epi-
thelium of the hair-follicle. On non-hairy parts the mycelium
invades the deeper layers of the epidermis, and may even penetrate
to the corium: in this case the local irritation will be more marked.
The mycelium consists of unjointed, branching. confusedly inter-
crossing tubes; in certain of them, which become divided into joints,
oval spores form.

The nails are very rarely invaded, and then only by mycelium.

Tinea Tonsurans.—The Trichophyton tonsurans is generally
assumed to be the one parasite common to tinea tonsurans, tinea
kerion, tinea circinata, tinea sycosis, and tinea unguium. Different
varieties have lately been described. These are distinguished by
the size of the spores (t. megalosporon, t. microsporon), their pyo-
genic effects (¢. megalosporon), and their culture-results (Sabouraud).
These forms are not found growing together.

When the hair is affected the root and the lower part of the shaft
are crammed with spores lying in rows between the fibrils of the
degenerate hairs, which are opaque and brittle. It is doubtful how
far the fungus makes its way down between the shaft and the wall
of the follicle before it penetrates the former. The hair breaks just
beyond the scalp, leaving a stubbly line of split or twisted ends.
Epidermic scales from the surface of the scalp may contain the fun-
gus, but the deeper living cells of the root-sheaths are always free
from it (Thin and Taylor). Spores are abundant and oval in shape;
mycelial threads are rare. Points worth remembering in connection
vith the undoubted fungoid origin of the disease are—(1) its usual
limitation to children ; (2) its tendency to fasten upon the weakly ;
(3) its great contagiousness when acute, diminishing as it becomes
chronic; and (4) its greater severity when contracted from animals,
% the horse (Tinea megalosporon). It may excite severe irritation,
2d even suppuration—T. kerion.

Tinea OCircinata.—Here the parasite infests epidermic cells,
always causing desquamation, sometimes vesiculation, or even more
Svere inflammation. It spreads uniformly from the point at which

it first takes root, and consequently assumes the form of a gradually
26
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i doubtful. Kanthack considers the disease a form of actino-
Boyce and Surveyor acknowledge the similarity, but not
tity, of the two.

CHAPTER XXIL
THE INFECTIVE GRANULOMATA.

term infective granulomata is applied to a group of diseases
g tubercle, lupus, syphilis, glanders and farcy, leprosy,
ycosis, and rhinoscleroma. It was originally used by Vir-
emphasize the points of resemblance which the lesions of
ve diseases show to some forms of tumor. These lesions
of cells varying between lymphoid and giant-cells in size,
1g in a scanty matrix, while the mass thus formed presents
aked eye a more or less defined outline. The lesions there-
:mble sarcomata in structure. Many of them develop with-
“obvious cause, and are not accompanied by any distinct
" inflammation; they often persist for long periods, and,
e exception of gummata, rarely undergo absorption; they
igenerate early, and show little tendency to develop into a
mt tissue; and lastly, most of the lesions have an infective
‘eproducing themselves in neighboring or distinct parts by
od- and lymphatic vessels. In all these respects the above-
ed new formations resemble malignant tumors, but they
om them etiologically. In the case of some it is certain,
he clise of all it is probable, that the tumor-like nodules are
s of chronic inflammation, excited by the growth of organ-
certain points in the tissues. Irritation is maintained as
the fungi grow, and, as their growth is often slow, the
s are often chronic. The development of vessels is im-
and so degeneration is the rule. Secondary growths in
rts are due to infection from the primary focus, but organ-
d not tissue-cells, are the active agents.

bove diseases are as specific as the * acute specifics.” Their
. lesions have a general resemblance, but the primary seats,
f generalization, varietics, and times of degeneration, as
the clinical symptoms, establish them as distinct diseases.
asmissibility from person to person of syphilis and glanders
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alcified; whilst the extensive, diffuse lesions and those lying near
\ skin or mucous surface tend to soften. In other words, the less
he resistance of the tissues to the infective process, or the greater
heir proneness to be irritated by the tubercular organism, the
rreater is the tendency to softening. It seems likely that this irri-
tation of the tissues is the cause of the exudation of fluid into the
theesy mass, and that this exudation changes the latter into a
thronic abscess; for an examination of the ‘‘pus’ of a chronic
sbscess shows that it consists chiefly of fatty granules suspended in
fluid, with here and there a fattily-degenerated, granular leucocyte.
The fluid, therefore, is quite different microscopically from that of an
scute abscess (p. 301). It differs also to the naked eye, being gen-
erally whiter and thinner than true pus, while it often contains
curdy masses, which may be either gritty or stony from calcification.
The “ pus ™ of chronic abscess, being thus formed by the suspen-
sion in albuminous fluid of fatty particles derived from the fatty
degeneration of cells, has received the name of * pathological milk.”
The enormous majority of chronic abscesses are of tubercular
origin: a tubercle forms, spreads, and softens as above described,
the originally firm swelling becoming more and more fluctuating as
the softening proceeds. So chronic is the process that there is
often no sign of inflammation until just before the ¢ abscess”
bursts, when the tense skin where it is pointing becomes red, shiny,
and progressively thinner. Ultimately, the epidermis bursts and
the cavity discharges its contents. The wall of such a cavnty is
lined by a thick layer of pale purplish granulation tissue in which
are yellow foci. This lining is so loosely adherent to the surround-
ing tissues that scraping with a sharp spoon easily detaches it, and
b"llgs it away either entire or in large pieces. The tissues beyond
itare not infiltrated. It is very important that the wall should be
femoved from such abscesses, as well as the base from any ulcers
reﬁllltmg from their bursting; for the granulation tissue is infected
by the tubercle bacilli, and will continue to caseate and soften in
‘Pots, and perhaps slowly to invade surrounding parts. Healing
8 impogsible until the diseased layer has been cast off and replaced
'Y healthy granulation tissue.

This account of the formation of a chronic abscess holds good
*herever it may appear: in the subcutaneous tissue (subcutaneous
"rumous nodule, so common in children); in a lymphatic gland (the
Wrumous abscess, par excellence); in the lung, where sooner or later
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beslthy ; but sputum, which dries upon handkerchiefs, bed-clothes,

and woollen garments, thence to be detached as dust, appears to be
the most fertile source of infection. Bacilli found in the air are
uwsually adherent to some bit of vegetable fibre, hair, or epidermis.

Tubercular disease in animals is also a frequent source of infec-
tion to man. It is true that they produce no sputum, that few or
no bacilli are expelled from their lungs, and that bacilli are not fre-
quent in their excreta; but the milk of tubercular animals may give
rise to infection.  As it contains bacilli only when the mamme are
tubercular, this cause. is easily preventible if dairies are efficiently
inspected. Lastly, there is another possibility of infection—through
the ingestion of tubercular meat. This can undoubtedly occur, as
bas been proved by feeding animals on tubercular flesh, but many
things militate against its occurrence in adults, in whom primary
intestinal tuberculosis is not at all common. The flgsh, if visibly
disedsed, is usually rejected; it is generally raised above 100° C.
before being eaten; the disease in animals used for food, and
especially in cattle, is usually localized, and infection could follow
only upon eating the tubercular parts, such as the lungs or glands.
While, therefore, the domestic animals are possible sources of infec-
‘ion, in the majority of cases the disease is conveyed from man to
nan.

The bacilli are readily destroyed by boiling, by sunlight, by
‘exchloride-of-mercury solution, and by carbolic acid; but they
esist the action of a 1 per 1000 solution of the perchloride for
Ome minutes. A five per cent. solution of carbolic acid acts more
apidly. Desiccation without sunlight does not destroy them.

Modes of Entry of the Bacillus into the Body.—The sound
kin would seem to be impossible, and but a few cases have been
ecorded in which nfection through wounds has occurred. One of
he most conclusive is the following: A perfectly healthy woman,
¥ith no tubercular history, cut her finger with a broken vessel con-
taining sputum swarming with bacilli. Acute inflammatory symp-
toms followed, but subsided under carbolic fomentation. In the
Dean while a small subcutaneous nodule of granulation tissue
developed, and was removed at the end of a month, the wound
bealing by first intention. Then came pain in bending the finger,
aswelling extending along the tendon into the palm. and swollen
glands—two above the elbow and two in the axilla. All these
parts were completely removed, the wounds healing at once, and
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>wing to the production of tubercles and tubercular infiltration in
the surrounding tissues. In the floor of the ulcer—formed usually
by the submucous, sometimes by the muscular, and rarely by the
peritoneal coat—small tubercles are developed, principally in con-
nection with the blood-vessels and lymphatics, and, as these are
arranged transversely around the intestine: the new growth pro-
ceeds in the same direction. These nodules also soften and become
caseous, and thus the process of ulceration gradually extends trans-
versely until a complete ring of the mucous membrane may be de-
stroyed (annular ulcer). These appearances, together with the dila-
tation of the neighboring vessels, may reveal the position of the
ulcers before the bowel is opened. By the blending of adjacent
ulcers most irregular figures are formed, and in extensive cases
mere islets and bands of mucous membrane only are left in wide
sreas of the bowel. The ulcers thus produced (Fig. 141) present a

A tubercular ulcer of the intestine (diagrammatic): a, epithelial lining; b, submucous
tissue ; ¢, muscular coat ; d, peritoneum.

Strong contrast to those of typhoid fever. Bacilli are usually
lumerous, and may be recognized in the stools by suitable staining.

The tubercular ulcer rarely, if ever, heals, but an ulcer may heal
3t one place, while it spreads at another, and the contraction of any
Scar-tissue that forms will lead to marked narrowing of the gut.
Owing to the thickening of the tissues at its base, perforation is an
éxceptional occurrence. This takes place more commonly into a
f‘eighboring viscus, to which the ulcer has become adherent, than
nto the peritoneal cavity.

The lymphatic glands in connection with tubercular ulcers are
generally affected. The lacteals leading from the ulcers, and even
the thoracic duct itself, may be irregularly swollen by tubercles.

TuBeERCcULOSIS OF THE RESPIRATORY TRACT.

The larynx and, to a less extent, the trachea both suffer from
tubercle in its miliary and infiltrating forms.

Tubercle of the Larynx (Laryngeal Phthisis) may be primary,
but is often secondary to disease of the lungs. It is said to com-
mence a8 subepithelial tubercles situate chiefly in the ary-epiglottic
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bercular Periostitis and Osteomyelitis.—Periostitis and
myelitis, when due to ¢ tubercle,” often coexist, just as they do
caused by other irritants. Periostitis cannot exist without a
ficial ostitis, but the converse is not true, for a deep bony focus
bercular inflammation may be present without any obvious
vement of the periosteum.

ats.—Among the bones which are affected primarily are the
s of the vertebre, the ends of the long bones, the bones of the
s and tarsus, the phalanges, and less often the metacarpal and
:arsal bones and the ribs. The shafts of the typical long bones
wrely affected by tubercular processes. The same may be said
e cranial bones, but certain bones of the face not uncommonly

. tubercular process more often starts in the bone than in the
steum. Periosteal changes occasionally predominate in the
of the ribs, phalanges, and bodies of the vertebrz: when this
2 case early abscess almost always leads to their recognition.
in the vertebre, and probably in the phalanges, primary cen-
changes are much the commoner.
orbid Changes.—The order of events is much as follows:
lli are deposited at a certain spot, say in an epiphysis. Miliary
rcles next develop; a group of these becomes surrounded by a
i of granulation tissue, and this, again, in cases which are not
ressing rapidly and where irritation is not intense, by a zone
brous tissue. In this outer zone it is common to find the bony
ulee becoming thicker at the expense of the spaces—i. e. the
becoming sclerosed; more centrally, in the area of greater
ition, the trabeculse are undergoing absorption.
om the primary focus infection of the surrounding tissue occurs
eans of fresh tubercles which form in the granulation-tissue
As these increase in number they gradually blend with the
1t mass, which meanwhile has probably undergone caseation.
this widening of the area of infection leads to a corresponding
1ng of the area of irritation; the granulation zone extends
and replaces the zone of fibrous tissue and of bony sclerosis,
1 in its turn reappears farther from the centre. Thus the
38 spreads—now quickly, now slowly. Cure may be effected
e encapsulation of the caseous masses in fibrous tissue. This
metimes followed by their calcification. On the other hand,
lisease may spread till a surface is reached and the soft parts
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diffuse mass, while fresh foci appear at the periphery. The disease
generally appears between the age of two years and puberty, and is
especially common in the obviously scrofulous: recurrences may
occur again and again, and the disease may thus last, off and on,
throughout a lifetime.

Structure.—The nodules consist of granulation tissue containing

epithelioid- cells and often a good many giant-cells. They differ
from true tubercles in being rather richly vascular. The inter-
cellular substance is scanty and homogeneous. It is not uncommon
to find that long anastomosing processes of epithelium have grown
down into the round-celled growth, the physiological resistance
(p- 140) of which would seem to be less than that of normal
*orium.

Course.—Spread occurs by the production of fresh nodules at
he margin of the primary focus. The course is always chronic.
Vhen the patch has reached a certain size it may remain quiescent ;
he nodules and infiltration may end in degeneration and absorp-
lon—a white scar being left—or in ulceration. After eating
way the tissues to varying depths, sometimes destroying large
ortions of the nose, lip, or eyeclid, the ulcers may heal, or heal-
g may go on at one point and destruction at another. There
+ little or no tendency to caseation and glands rarely become
Kected.

Etiology.—The tubercle-like structure of the nodules has long
'een held to favor the surmise that lupus was a tuberculosis of the
’kin. This explanation of its pathology is now very generally
accepted, though the proof is incomplete. In favor of its tubercu-
lar origin it may be urged—(1) that a few tubercle bacilli are, in
the large majority of cases, found in the affected tissues; (2) that
pure cultures of tubercle bacilli have been obtained from such tis-
sues ; (3) that the inoculation of these cultures or of the lupus tissue
itself will give rise to tuberculosis; (4) that injection of tuberculin
is followed by an inflammatory reaction in lupus tissues; (5) that
the structure of the tissue is such as would result from the very
gradual growth of the tubercle bacillus; and (6) that the tempera-
wure of the skin of the face is only a little above the lowest limit at
vhich the bacillus will grow.

We may add that the bacilli have been found in tubercles excised
refore ulceration has begun. Some scrofulous lesion is often pres-
mt in cases of lupus, and it is asserted that patients suffering from
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btained, and sepsis may be added; and yet, if the removal of the
Wected tissue has been complete, the parts do not again become
re seats of the same intractable inflammation. And this is the
wse even when large portions of such ¢ vulnerable” parts as epiph-
ses are left.

Against the view that scrofulous lesions are really tubercular,
1d that the scrofulous and tubercular diatheses are identical, has
en urged the extreme frequency with which the mucous mem-
anes and lymphatic glands in scrofulous children become the
ats of obstinate and protracted inflammations which ultimately
Wl in recovery. But recovery is possible even from phthisis
» 413). It is no essential part of a tubercular process that it
wuld end fatally, as experiments on animals and observations
wn man fully show. Some of the catarrhs to which allusion has
'en made are due to the irritation of the tubercle bacillus, but the
ithology of most of them is unknown. To admit that in scrofu-
us children the alimentary tract is especially liable to, and irri-
ted by, abnormal fermentations, and that the bronchi are pecu-
wly prone to catarrh, is only to admit for the scrofulous what we
we already allowed for the tubercular. Moreover, there can be
:tle doubt that chromic bronchial catarrh facilitates tubercular
fection. This would be a case of grafting a tubercular affection
»n a simple chronic -inflammation. To assume, however, that all
rofulous glands, bones, and joints have begun as simple inflam-
ations, and that if they recover they have continued simple, but
tve become tubercular if they take an opposite course, is a con-
usion unsupported by evidence, and not in accordance with the
<t that the products of many long-quiescent scrofulous inflamma-
ons will excite general tuberculosis if inoculated upon animals.

LEPROSY.

This disease is endemic in many parts of the world, especially in
ie East and West Indies, China, South America, and Equatorial
d Southern Africa. From the fourth to the fourteenth century
was widely spread over Europe, reaching its highest point at the
We of the Crusades, when thousands in England, France, Ger-
any, and all round the Mediterranean suffered from the disease,
'l numerous leper-asylums for the isolation of the afflicted were
unded. It began to die away at the beginning of the fifteenth
ntury, and was relatively extinct by the end of that century,
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* to execution—but the man had up to this point been in frequent
itact with lepers. Whether the infected tissues be introduced into
er parts of leprous patients or into animals, the results are uni-
mly unsuccessful, though the bacilli themselves are not destroyed,
*they can be found months afterward in the tissues.

The constancy of the association between (1) a certain set of
nical manifestations, (2) a fairly definite series of pathological
anges, and (3) the invariable presence of a special bacillus con-
tutes the greater part of the evidence in favor of the view that
is organism is a distinct species and the specific cause of the dis-
se. It at present remains uncertain whether the organism is a
odified form of the tubercle bacillus or not. Delépine thus sums
rthe evidence in favor of the view that it is such a modification :
(1) The characters of the bacillus and its staining reactions; (2)
e nature of some of the lesions; (3) the frequency of phthisis and
rofula in leprous patients (over twenty-five per cent.) or in their
itecedents ; (4) the difficulty of obtaining any result from inocu-
tion with the most typical and advanced leprotic lesions; (5) the
ccess of inoculation with products obtained from organs less typi-
lly affected, such as the lungs; (6) in cases of successful inocula- .
n the production of a disease which is generally tuberculous or
listinguishable from tuberculosis.”?

[t seems strange, if this view be correct, that the reversion to the
ginal type does not take place more frequently, and that leprosy
a ¢linical entity does not disappear.

SYPHILIS.

The lesions occurring in the course of constitutional syphilis also
long to the class of Infective Granulomata. They are inflamma-
Ty in their nature, but in their seats, distribution, sequence, and
stological characters present certain peculiarities which make
em characteristic of this disease. The primary syphilitic lesion
sually the indurated chancre) occurring at the point of inocula-
m is followed by enlargement of the neighboring lymphatic glands,
d later on, when the virus becomes generalized, by a series of
inges in the skin and mucous membranes. At a still later period
se may be succeeded by changes in the nervous system, bones,
| internal organs, most of them the results of inflammatory pro-

The student is referred to a very able description of a case of this disease by
ipine in Trans. Path. Soc. of London, vol. xlii. p. 386, 1891.
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becomes of stony hardness; but the irregular distribution of the
exudation often causes unequal contraction and puckering of the
surface, amounting in some cases to the formation of deep fissures
which almost divide the organ into lobes. In these cases the diffuse
growth has probably been combined with the gummatous, and the
thickened capsule is connected with fibrous rays which extend
deeply into the surrounding tissue.

Naked-eye examination of a testis which has undergone these
changes shows adhesions between the layers of the tunica vaginalis,
with intervening spaces containing fluid, marked thickening of the
tunica albuginea, and, extending from it into the organ toward the
mediastinum, dense bands of fibrous tissue. The natural reddish-
brown color of the tubules is replaced by a much paler whitish-
yellow tint, in which islands of normal tissue may remain. The
consistence of the gland is greatly increased. One or two gum-
mata may also be present.

When occurring in bone, formations of this kind often ossify.
Under the periosteum they cause thickening of the bone. In the
Haversian canals and cancellous spaces they lead to increase in its
density.

These cell-formations do not always go on to fibroid induration;
they may resolve, and under the influence of iodide of potassium
generally do so with marvellous rapidity, provided they are at all
Tecent. Probably the inflammatory products undergo fatty degen-
eration previous to absorption.

Gummata, Syphilitic Tumors, Syphilomata.—Anatomically,
these are the most characteristic lesions of syphilis; they are fre-
{uently associated with the fibroid induration just described. As
WBually met with, they are moderately firm yellowish-white nodules,
haVing on section an appearance suggestive of the cut surface of a
borse-chestnut. They vary in size from a hempseed to a walnut,
ind are surrounded by a zone of translucent fibrous-looking tissue,
*hich sometimes has the appearance of a capsule, and which is so
intimately associated with the surrounding structures that enuclea-
tion of the mass is impossible. The outline of the growth is gen-
erally irregular, owing to the number of fibrous processes which
ndiate from it along the natural septa of the organ. In the earlier
stages of their development, when they less commonly come under
observation, gummata are much softer in consistence, more vascular,
and of a reddish-white color, whilst in their most advanced stages,
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vessels in the centre of a gumma become thickened, and in thicken-
ing encroach upon and nearly obliterate the lumen. Subsequent
thrombosis in the affected vessels completes the interference with
the blood-stream. To these changes must also be added the
strangulating effect on the blood-vessels produced by the contrac-
tion of the new fibrous tissue. The parts thus gradually deprived
of blood must degenerate, and this occurs at a comparatively early
stage, although not so early as in tubercle. When the gumma is
large, and particularly when the epithelioid cells are present in
large numbers, the mass may be seen to be made up of an agglom-
eration of smaller growths, each having the characteristic structure.
When the leucocytes especially predominate the foci run together
and their outlines are lost.
In early stages, before they have produced marked destruction
of tissue, gummata may disappear. In later stages their central
fatty portions are frequently absorbed, leaving a radiating puckered
Scar: calcification is rare. Not uncommonly, under conditions
¥hich are not understood, gummata soften and excite suppuration
dround them; the abscess bursts and a yellow slough is exposed.
This has a very characteristic appearance, like ¢ wet wash-leather
—tough and coherent, very unlike the dead tissue thrown out from
the caseous centre of a tubercular focus. It gradually becomes
detached, leaving a larger or smaller cavity with soft ragged
Dargins. These changes can often be seen in the tongue. Gum-
Mata of the skin and mucous membranes are the most prone to take
this course. These ulcerations must be distinguished from the
Superficial ulcerations connected with the early rashes.
. Gummata are met with in the skin and subcutaneous cellular
Yssye; in the submucous tissue, especially of the pharynx, soft
Palage, tongue, and larynx; in muscle, fascize, and bone: and in
the connective tissue of organs, especially of the liver. brain, tes-
ticle, and kidney. Gummata also occur, but much less frequently,
N the lungs, especially in congenital syphilis: simple localized
broid indurations are found under the same circumstances. They
Benerally form late, or ¢ tertiary,” manifestations, but they may
Occur at quite an early stage. No hard line can be drawn elinically
between the secondary and tertiary stages, and none can be drawn
Pathologically between the products of these stages. Most are
nfsmmatory : of these some are circumscribed and some diffuse.
Even the hard chancre has the same structure as the first stage of a
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growth. The growth, which is limited internally by the endothe-
\iwm of the vessel and externally by the membrana fenestrata, seems
to consist of ‘ productive”’ inflammatory tissue (p. 294).

Tu addition to this change in the intima, the outer coat is abnor-
mally vascular and infiltrated with small cells (Fig. 153), and this
cellular infiltration usually invades the muscular layer as well. The
marked diminution of the lumen of the vessel, and the (,onsequent
interference with the circulation, coupled with the changes in the
endothelium, frequently lead to coagulation of the blood (thrombosis)
and cerebral softening (pp. 76 and 267).

ETIOLOGY.—Strong as is the clinical evidence of the infective
Dature of syphilis, nothing positive is known of its cause. The

general similarity between the lesions of syphilis and those of the
other infective granulomata lends weight to the supposition that the
virus is an organism which enters through a mucous membrane or
th rough an abraded surface of skin, and is carried into the blood
indirectly by the lymphatics, and directly by the blood itself: for
the early destruction of an infected surface fails to prevent the
gemneral disease.

“The poison exists in the primary sore, in mucous tubercles, and
all secondary sores, and in the blood during the eruptive period.
It is doubtful whether it is present in pure lymph, such as may be
ob tained from a vaccine-vesicle. It is not present in normal secre-
oms, as saliva, mucus, semen. The discharge from tertiary or
g mmatous ulcers is not infective.

Kilebs inoculated apes with portions of syphilitic tissue, and pro-
dwaced a disease closely resembling syphilis.

During recent years many observers have described organisms
which they have found in syphilitic lesions. None of these results
have up to the present time been sufficiently confirmed. Lustgarten,
in particular, has described a bacillus very similar if not identical
With that usually present in the smegma preputii. But in this, as
in other cases, nothing certain is yet known.

SypHILITIC DisEASE OF THE LIVER.

The liver is one of the most frequent seats of syphilitic lesions.
he most common change is the development of fibroid and gummy
Browths in the substance of the organ. In the spreading stage the
Margins of gummata are ill-defined round-cells infiltrating the sur-
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NATURE OF THE LESION.—The characteristic lesions in
farcy correspond to some intermediate stage between an acute
abscess on the one hand and a typical tubercle on the other. They
are best seen in the more chronic varieties. A circumscribed
nodule (farcy-bud) appears, varying in size from a just visible point
to that of a pea or bean. On section this is found to consist of small
round and epithelioid cells: vascularization is at best very imper-
fect. Degeneration occurs early, and more or less acute suppuration
follows. When a farcy-bud forms near a free surface, an ulcer with
8 sharply-cut indurated margin and a very foul base usually results.
Such ulcers may heal, but their course is generally very chronic.
In the more acute forms of the disease the poison sets up ordinary
suppuration at the spots where it develops. The inflammation is
ot always circumscribed: sometimes it is diffuse, giving rise to
infiltration of muscles, subcutaneous tissue, and the connective tis-
sme of the orbit. This is succeeded by suppuration at several points
or throughout the infiltrated tissue.

COURSE OF THE DISEASE.—A wound is a common place
of entry ; mucous membranes, especially the conjunctival and nasal,
SCe also seats of primary infection. In many cases there is no evi-
dexnce to show how the poison has entered.

Xn acute glanders, after a variable period of incubation, inflam-
™ & tory nodules appear in the mucous membrane of the nose, frontal
s'nuses, or other places, and run on more or less rapidly to suppura-
ion and ulceration. The submaxillary and cervical glands swell
from infection through the lymphatics. The fever and muco-puru-

len or bloody discharge from the nostrils are thus explained. The
POison now enters the blood and is carried to distant parts, giving
Tise to metastatic inflammations in the lungs and other internal
Organs, in the skin, and in the mucous membranes of the respiratory
2nd alimentary tracts. Abscesses in the subcutaneous and inter-

M wscular tissues are common, and suppuration in joints occurs. In
A.ct, the disease resembles pysmia in many respects. being, like it,
Qe to the dissemination by the blood of a poison capable of exciting
sllppumtlon The abscesses in organs are generally small, but may
.be&ch a large size. The respiratory and alimentary mucous mem-
T znes are perhaps directly infected from the nose. On the skin
req papules and larger patches of inflammation appear. On these
V< sicles and then pustules—often with hemorrhagic contents—
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fourth cultivation: after some days’ incubation the symptoms of
glanders set in, and the older horse died in fourteen days. The
other was extremely weak and was killed next day. The post-
mortem signs were the same in both—viz. a sore the size of a
sbilling at the site of inoculation; hard and swollen lymphatics,
leading thence to glands; abscesses in the lungs, from the size of
a pea downward; farcy-buds and ulcers studding the nasal mucosa.

By this one series of experiments it would seem that this bacillus
has been proved to be the cause of glanders and farcy.

An extract of the cultures has been prepared and is known as
mezexllein. When injected subcutaneously in cases of glanders it
gives rise to an inflammatory reaction at the seat of the disease. In
doubtful cases animals are therefore injected with mallein as an aid
to diagnosis (p. 364).

RHINOSCLEROMA.

This disease was first described in 1870. It is equally dis-
tributed between the sexes, and occurs in people of all ranks of life
between the ages of fifteen and forty. The only case recorded in
England occurred in the person of a Guatemalan under the care of
Semon and Payne. There has been no reason for suspecting any
connection with tubercle, syphilis, or other widespreading diseases :

antisyphilitic treatment has always been without effect.

APPEARANCES.—The disease consists in the formation of flat
or elevated, sharply-defined plaques or masses of new growth which
are hard, tender, and elastic. Their primary seat is in the skin or
mucous membrane near the anterior nares, which they obstruct.
They first force the ale nasi apart, and render them so rigid that
litle impression can be made upon them: indeed, the nose below
the bones has been compared to ivory or plaster of Paris. From
the front of the nose they may spread to the upper lip and even
round the whole mouth—greatly narrowing the orifice—and thence
% the gums. More commonly, however, they spread from the
D38a] orifices back through the nasal cavities (both sides being soon
‘fected), block the lachrymal ducts, and reach both hard and soft
P‘lﬂte, which become infiltrated, while the latter is also disfigured
b} scar-contraction. The infiltration may spread to the pharynx

ad glottis, inducing rigidity and closure of the latter orifice, and
®usequent aphonia and dyspneea. In a case reported by Kaposi
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therefore defective. It has been suggested that the organism is
Possibly a modified form of Friedlinder’s pneumo-bacillus. Accord-
ing to Mibelli, the *“ hyaline masses” consist of the “‘shed” cap-
sules of the organisms.

ACTINOMYOCOSIS.

This disease consists in the formation of small sarcoma-like tumors
or abscesses containing a peculiar ray-like fungus—the actinomyces.
This fungus is supposed to be the exciting cause. The commonest

Seats are the lung and liver, but the fungus may be found in any
part. It is more commonly met with in animals than in man. In
cattle the disease most often affects the jaws.

XIn 1878, Israel described a case of multiple superficial abscesses,
with one large intrathoracic abscess opening by fistulee on the sur-
face. The pus from all contained parasites which corresponded to
the above description. The dis-
es8e had begun six months be- Fio. 165.
fore with fever and joint-pains.
Thiree weeks after admission the
¥Oomman died. A large abscess
vas found in the left lung, and

countless abscesses existed in
the liver, spleen, intestine, and
Kidneys : most of them were very
small, but some were as large
83an apple. All contained the
fungi, and in the glomeruli of
the kidney were found organ-
isms which had not yet excited

Actinomyces (from the tongue of the ox).
inflammation. Two masses of club-shaped radiating fila-
ments are seen.

APPEARANCES.—On section these nodules have a spongy,
open appearance, and a puriform or cheesy fluid can be squeezed
from them. Besides fatty cells, this contains many pale-yellow
granules as large as millet-seeds. These, when gently squeezed
and cleared up by potash, are seen to consist of filaments radiating
from a common centre, and bearing at their free ends club-shaped
swellings, often branched and frequently calcified (Fig. 155).
Threads and spherical bodies are found less frequently. The
nodules and abscesses also contain granulation tissue, intersected
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vere used, and that these are incapable of cultivation. If the
threads be taken, amber-like beads appear on the culture-ground.
The colonies thus obtained consist of threads and spheres, but no
eluds. Inoculation of the cultures gives rise to the characteristic
lesions, including the presence of both the ¢club and thread forms
of the parasite. The exact botanical position of the fungus has not
yet been determined.

SOURCES OF INFECTION.—Israel thinks that in some of his
cases he has been able to eliminate the possibility of infection
through diseased beef or pork, and that the germ must have entered
with water or vegetables. Water is unlikely as a nidus, for it soon
destroys the adult fungus; but Jensen has traced an epidemic of
actinomycosis in Iceland to eating rye grown on soil recently
reclaimed from the sea.!

CHAPTER XXIII
SEPTICAMIA AND PYZAZMIA.

THE diseases known as Septicemia and Pyzmia result from the
absorption and dissemination of substances usually derived from the
Septic discharge of some wound or acute inflammation. The two
diseases are frequently associated.

By “septicemia " is now generally understood those forms of
8eptic disease which are unaccompanied by the development of
8econdary inflammations. ‘*‘Pyzmia,” on the other hand, is a
term used to denote those cases of septic diseases which are cha-
Tacterized by the presence of secondary or metastatic abscesses.
These two maladies are the chief elements in the excessive mortal-
ity in large surgical hospitals, and nothing is more clearly estab-
lished than that overcrowding of patients with septic wounds is,
indirectly, their chief cause. By this process the disease may
Speedily be generated anywhere. In almost every case of each
disease there exists a wound which has been infected by some germ-
bearing air, finger, instrument, or dressing, or which may have been
inoculated directly from a similar case.

18; 9’8rael, New Sydenhamn Society, vol. cxv.; Delépine, Trans. Path. Society of London,
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less marked, and when only one or two drops of putrid blood were
tnoculated no change was immediately apparent. Indeed, after the
introduction of such small quantities of blood the mice often re-
miined permanently well. But after an interval of some twenty-
four hours about a third of them sickened, the symptoms being
characteristic and constant and not preceded by the above toxic
effects. The eyes became dull ; the conjunctival secretion increased
until the lids seemed glued together; the animal moved little and
languidly, and generally sat still in some peculiar attitude; it
ceased to eat; its respirations became slower; its weakness steadily
incressed; and death came on almost imperceptibly forty to sixty
bours after inoculation. Post-mortem there were found slight
®demns, which is often absent, at the site of the injection or inocu-
lation, and considerable swelling of the spleen: other organs
appresred normal.

To cause death with these symptoms in about fifty hours it is
only necessary to touch with a knife the subcutaneous tissue of a
mOwuse dead of the disease at any point however remote from the
se&at of inoculation, and then with this knife to scratch the ear of a
bealthy animal.

Here, again, we have a disease which must, according to our def-
nition, be called Septicemia. But it differs from that form first

described in being intensely infective. Only a minute quantity of
POison is introduced—quite insufficient to produce toxic .effects—
but it multiplies enormously in the blood. Some twenty-four hours
of incubation pass without symptoms until its development reaches

a certain stage. Then symptoms appear, and with the further

increase of the virus the symptoms also increase proportionately.

This form is known as Septic Infection.

The blood of animals which died after the injection of 1 to 10 m
of putrid blood generally contained varying numbers of cocci,
bacteria and bacilli, but the blood of those that died after the in-
oculation last described contained only small bacilli. These were
present in large numbers, most white corpuscles containing one or
more of them. Koch thinks they grow into the vessels about the
seat of inoculation, and thus become generalized; he has never
seen them in lymphatics. They occur in all parts, and are not
more numerous in the swollen spleen than elsewhere.

Under the heading Septiceemia we have, therefore, two diseases:
(1) septic intoxication, or sapreemia, a non-infective disease, due
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stationary. Frequently, too, small clumps of red corpuscles pass
scross the field or stick in some vessel.

Post-mortem.—The rigor mortis is feeble and decomposition sets
in early. The blood may be dark and fluid, but is more often clotted
in the usual manner; soon after death there is deep staining of the
endocardium and lining membrane of the great vessels, and any
serous fluid in the pleural or pericardial cavities will be blood-
tinged: this is owing to rapid disintegration of red corpuscles,
which begins before life ceases. Petechiz occur beneath the serous
membranes, and are commonest on the back of the heart and under
the pleurz. Hypostatic congestion of the lungs, congestion of the
abdominal viscera, swelling and pulpiness of the spleen, and con-
gestion, or, much more rarely, inflammation, of the mucous mem-
brane of the alimentary canal complete the list of changes.

Organisms, especially cocci, have been found in various places in
about half the cases of septiceemia. Even in these cases no charac-
teristic form has been shown to be present.

Marcus Beck calculated, from the result of experiments on dogs,
that one to two ounces of putrid serum or pus would be required to
kill an adult man by septic intoxication. This form can, there-
fore, occur only where large cavities exist and are imperfectly drained

—e.g. in bad compound fractures, in wounds of joints or pleurz,
in abdominal sections, or in the uterus after labor. Sometimes
such cavities cannot be efficiently drained: hence the necessity

for preventing putrefaction of their contents. Raw surfaces and

terous membranes are well known to be excellent absorbent sur-
_ faces. A large quantity of poison may be taken up by them in a
short time. Granulating surfaces, on the other hand, as demon-
strated by Billroth, do not absorb the putrid poison. Hence septic
intoxication will be most likely to occur defore granulation begins.
It may occur later if the granulation tissue is destroyed in any
way. No line can be drawn between it and septic traumatic fever
(p- 278).

Septic Infection may occur from the smallest wound, and there
may be distinct evidence that some poison has been inoculated.
The presence of only a small wound is evidence of septic infection
as opposed to septic intoxication.

With regard to the cause of septic intoxication: many of the
products of putrefaction are capable of producing fever. Bergmann
succeeded in obtaining from putrid fluids an alkaloidal body which

30
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time, and it has already been pointed out (p. 310) that most irritants
of this kind are fungi. It is probable that several fungi are capable
of exciting suppuration, and any one of them might, if generalized
by the blood-stream, produce the abscesses of pyzmia. It seems
possible, therefore, that the organism which produces acute necrosis
is not always the same as that which gives rise to ordinary pyzmia
fom wounds. The streptococcus pyogenes (p. 369) is the organism
lost often present.

However this may be, in the first kind of abscess infarction is
induced by the lodgement in a terminal artery of a portion of an
infective clot. The mode of formation and characters of the infarct
and abscess have been described on pp. 2568 and 299. A probable
source of embolism has been noted above in the account of the veins
leading from the focus of infection. These embolic abscesses are
most frequent in the lungs, but may be found in the liver, spleen,
kidneys, and brain. They may occur in any vascular part. They
lie generally upon the surface of organs, with their bases immedi-
ately beneath the capsule. They vary in size between that of a
<hestnut and that of a split pea, are usually multiple, and may be
very numerous. They are surrounded by the usual hypersemic
ring. Often more than one organ is affected, and these abscesses
may occur with others of the next kind. Sometimes the lungs
¢scape, while other organs, lying beyond them on the blood-path,
are affected.

The second kind of abscess is a diffuse suppuration occurring in
the subcutaneous and intermuscular connective tissue, in the joints,
and in the serous membranes. In these cases the irritant must be
conveyed to the spot by the blood and lodge there, either because
the nidus is suitable or because some capillary embolism has
occurred. This form of suppuration may occur alone or be com-
bined with the first variety.

Pyzmia has never been produced in animals by the injection of
blood or pus from pysmic patients. Cocci and zoogleea-masses are
found in abundance on the surface of the focus of infection, the
intensity of the process often varying with their number. They

have been traced into the surrounding tissues, and have been seen
piercing the wall of a vein. They have been found in the nearest
lymph-glands, in all metastatic abscesses, and in many organs.
They lie primarily in capillaries or small arteries, but soon pass out
into the surrounding tissues.
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quotidian ague; when on alternate days, as tertian ague; when
every third day, as quartan ague. The periodicity is not always so
regular or so simple, nor the intervals so short, as in these exam-
Ples. When the individual febrile recurrences run into each other,
% that there are no apyretic intervals, but only slight remissions,
the term ““ remittent fever ” is applied to the attack. Pathologically,
the disease is associated with great enlargement of the spleen and
marked pigmentation of many parts—e. g. spleen, liver, and brain.
Itis the type of an endemic disease: it is strictly limited to par-
ticular localities; that is to say, it can be acquired in these
localities only, although its clinical manifestations may develop
elsewhere. It is never communicated directly from person to per-
son except by the direct intravenous inoculation of blood taken
from an individual in whose blood the germ is present.

Laveran first pointed out that if a careful examination be made
of a drop of blood taken from a malarial patient during, shortly
before, or in certain types of the disease, some time after one of
these febrile attacks certain characteristic appearances will be
found. No staining is necessary, or indeed advisable, but it is
essential that very thin layers of blood be obtained, so that the cor-
puscles may be in a single layer, lying flat, and not forming rou-
leaux. An oil-immersion lens should be used. It may be necessary
to spend an hour in the search before the organism is discovered,
but usually it can be seen in every second or third ficld of the
microscope, and sometimes even five or six parasites are present in
each field. In this way the observer will be able to demonstrate
the presence, especially in the red corpuscles, of one or more of the
following bodies: (1) circular or ring-shaped amocboid disks, pale
and apparently structureless, lying on or in the red corpuscles, and
not unlike vacuoles (Fig. 156, 2, 8); (2) pigmented amceboid bodies
Occupying from a sixth to almost the whole of the affected cor-

Puscle, which usually contains only one such body (4, 5); (3) well-
fleﬁned rosette-shaped or clustered bodies, the segments surround-
Ing or radiating from a clump of pigment in or about the centre of
the figure (6)—these may be free in the plasma or may be encircled

Y the remnant of a red corpuscle; (4) pigmented crescentic bodies

(6, a); (5) flagellated organisms and free flagella (5, d, ¢, f; 6, ¢, f:
( lencocytes containing black pigment; (7) all, any, or fragments
of the above which have escaped or have been expressed from the
COrpuscles.
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The appearances will be better understood by reference to the
accompanying drawings. The horizontal series is arranged accord-
ing to the views first formulated by Golgi, and now held by Manson
and others, concerning their life-history in the blood. though it
must be remembered that, as development does not progress when
the bodies are removed from the circulation, the complete eycle
cannot be actually observed. The two parallel vertical series repre-

Paraxites from the blood of patients suffering from malaria. (An explanation ot the atene
figures, which have been taken from various sources, is embodied in the text.)

sent observed changes, believed to be possible developments of the
pigmented amaeboid bodies (5).  As these only occur after the
parasite has been removed from the circulation, they are considered
by Manson to form a provision for carrying on the life of the
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in that withdrawn from the capillaries of the spleen, brain, and
other organs during life or after death.
The malaria of more temperate latitudes is never associated with

the formation of crescents, the flagellated body being formed

directly from intracorpuscular disks which escape from the red cor-
puscles. In the severer and more malignant types of malarial
fever, many of the affected corpuscles appear to necrose, shrivel,
and deepen in color: these constitute the ‘“ brassy bodies;” of the
Italian writers. In such fevers small ring-shaped parasites, cres-
cents, these ¢ brassy bodies,” and pigmented leucocytes may be the
only bodies found in finger-blood, the large quantity of pigment in
the leucocytes indicating the extensive formation of rosette-bodies

In the viscera.!

CHAPTER XXV.
INFLAMMATION OF THE CONNECTIVE TISSUES.

T HE process of inflammation is much the same wherever it may
OCcur. Every tissue in the body may be inflamed, but, whilst
N fHammation is common in some organs and tissues, it is rare in
Others. Certain forms of inflammation occur with especial fre-
AUency in certain parts, and the appearances will necessarily vary
With the part involved.

"I he student should be perfectly familiar with the different forms
of imaflammation, so that their names may at once revive in his mem-
@X>  a picture of the special changes already described, as well as of

t -
hesir causes and conse:juences.

InFLAMMATION OF CoNNECTIVE TissuE.
w- € ommon connective tissue accompanies blooq-vessels everywhere.
to I en vessels are injured this tissue is more likely than a,ny.oth_er
b S hhare in that injury, and if the vessels alone are damflged, it will
e T he first structure to experience the effects ?f th? lesion. Thus,
deel‘y form of inflammation occurs in connective tissue; the whole
S <ription of the process applies to it.

Sv‘ XSor farther information the student is referred to vols. cxlvi. and cl. of the New
~ Aenham Society’s works, and to articles by Manson in The Luncet and Brit. Med.

Preay, 1804,
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there into fibrous tissue. On the surface of the bone, bordering

these spaces, are seen semilunar erosions, as if small bites had been

tsken out of it. These are called Howship's lacunz. Each con-
tains leucocytes and epithelioid cells, and often a giant-cell. The
giant-cells erode the bone. The normal bone-corpuscles remain
unchanged so long as they are distinguishable. This process is
called rarefying ostitis, and is an ulceration of caries of hone
without formation of pus (caries sicca). Nothing is more natural
than that a bone thus weakened should yield to pressure; thus the
bodies of vertebre may almost disappear, those above and below
becoming approximated, while the shafts of long bones bend, as is
Seen in ostitis deformans and other diffuse inflammations. The
inflammatory tissue may pursue any of the courses mentioned on
PpP. 294 et seq.

In a very early case abserption of the inflammatory exudation
may occur and regeneration make good any loss. But when marked
destruction of bone has occurred scar-tissue must form and ossify if
& cure is to be effected. This is what happens in cases of spinal
Curvature without abscess. Too often, however, the cells degenerate
and soften, more or less ““ suppuration "’ occurs, and a cold abscess
results (p. 297). When this is opened, the ulcerating, carious sur-
face of bone is exposed. If healing occur, it is by the development
OFf healthy granulation tissue, followed by scar-tissue, which subse-
Quently ossifies. Tubercles are almost always found in such carious
Processes. Syphilis is another cause.

Death and breaking down of the infiltrating granulation tissue
Yeads to death of the infiltrated bone: the picces which come away
Are generally of small size—caries necrotica.

Xxn the most chronic forms of ostitis no rarefaction of bone occurs ;

he jew growth slowly ossifies and the Haversian canals and can-
Ce11lous spaces diminish. The bone consequently becomes extremely
€& vy and ivory-like; it is generally thickened irregularly from coin-
Cldent periostitis. Syphilis may induce this change, especially in
the long bones and in the bones of the skull. It is called condens-

& ostitis or sclerosis. It is said that simple closure of a large
W wmber of Haversian canals may lead to death of the affected bone.
- ™ syphilitic necrosis of the skull the sequestrum is often very dense:
Tt Taas probably been killed by degeneration and death of the inflam-

A tory products in the bone around the sclerosed patch, and con-
se(iuent destruction of the few vessels which entered it.
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conveniently described in the present chapter—viz. Mollities
Ossium and Rickets.

MorLiTiEs Ossrom.

Mollities Ossium, or Osteomalacia, is a rare disease, occurring
ouly in adults, and especially in pregnant women who have borne
lany children. It is characterized by progressive decalcification
of the bones, whilst the marrow increases steadily and becomes con-
verted into a vascular round-celled structure. All bone is gradually
absorbed except a thin layer beneath the periosteum, so that in
extreme cases the bones become mere shells. They are very light,

easily cut with a knife, and bend or break readily. Early in the

disease fractures unite. On section, in early stages, the cancellous
Spaces and Haversian canals are enlarged and full of a reddish, ge-
Iatinous substance, which at a later period may become yellow and
fatty,

The nature of the disease is obscure. The pelvic deformity is of
chief importance; the sacrum is pushed downward by the weight
OF the body, and the acetabula upward and inward by the resistance
OF the femora, thus greatly shortening the two oblique diameters
(p. 482).

Lactic acid has been found in the bone—the reaction of which is
Said to be acid—and in the urine. The latter usually contains

€Xxcess of calcium salts which have been removed from the bone and
excreted.

RickeTs.

This disease of children is so frequent in the large towns of Eng-

lsnd that it has acquired on the Continent the name of the

“English disease.” It appears to be caused by defective hygienic
conditions, especially by bad air and improper feeding. It is par-
ticularly common in children brought up by hand. 1t may proba-
bly be said that all conditions which materially interfere with the
nutrition of a child aid in the causation of rickets; among these the
absence of fresh food ranks highest. Diets deficient in fats or in
carbohydrates seem sometimes to be sufficient causes.

The disease is mainly characterized by changes affecting the
growing tissues of bones, and is therefore most marked where
growth is most active—viz. at the epiphyses of long, and at the
margins of flat, bones. These changes produce undue thickness
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fact, this and the superficial layers of the intima may, in the early
stages, be stripped off, leaving the diseased tissue beneath. It thus
contrasts strongly with the superficial fatty patches which result
from fatty degeneration of the endothelial and subendothelial con-
nective-tissue cells (p. 77).

In the earliest stage of the process a grayish, semi-translucent
mass of cells is found between the laminz forming the deeper part
of the intima. The origin of this is doubtful. It is probably due
to proliferation of the original tissue-cells, and this again may pos-
sibly be the result of the presence of some organism or other irritant.
The new cells may develop into fibrous tissue, resulting in a dense
fibroid plaque or a more diffuse thickening. More often formation
of fibroid tissue and fatty degeneration are found together (Fig.
160), or fatty degeneration and calcification may occur, or the fatty
degeneration may lead to complete softening. In the latter case
a soft, yellowish, pultaceous material, consisting of fatty débris and
cholesterin crystals, is found beneath the intima. This has been
termed an atheromatous abscess. If the lining membrane perishes
or is torn, the softened matters are carried away by the blood-
stream and an atheromatous ulcer is left. The middle and external
coats become more or less infiltrated with new cells and the result-
ing fibrous tissue, especially in the aorta. :

It is not uncommon to find the arch of the aorta so studded with
small, thickly-set, raised plaques that it looks somewhat like ¢ croco-
dile skin.” The plaques are yellow, and many of them are calcified.
These calcareous plates may be quite bare or covered by endothelium
or a little fibrin: atheromatous abscesses and ulcers may also be
present. The orifices and the branches of the coronary arteries are
often narrowed by these changes, while the blood-supply to the
heart is proportionately lessened and the tendency to fatty degen-
eration of its muscular walls increased.

The cause of the fatty metamorphosis of the new cells is also in
dispute. Koster and Kraft believe that a mesarteritis. or infiltra-
tion of the media, is the primary change in atheroma, and that con-
version of the cell-infiltration into fibroid tissue causes constriction
of the vasa vasorum, which send fine branches into the inflam-
matory patch in the intima: this consequently degenerates. But
Orth and most authors deny that a mesarteritis either precedes or
even accompanies the infiltration of the intima. Mott believes that
fatty changes in the latter result from an endarteritis of the vasa
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been matted together by fibroid growth, the blood may find its way
into the substance of the media, and, making for itself a cavity
between the coats of the vessel, form a dissecting aneurysm.
This occurs only in the aorta and its largest branches. Ulti-
mately the blood may burst through the externa into the surround-
ing tissues or through the i/ntima into the lumen of the vessel.

INFLAMMATION OF VEINS.

Acute inflammatory processes are more frequent in veins than in
arteries. In veins they are generally secondary to thrombosis,
and are due to the irritating effect of the thrombus upon the coats
of the vessel. These inflammations have already been described
(p- 250). They are localized or spreading according as the clot is
simple or continued.

Other causes of phlebitis are violent injury and extension of
inflammation from adjacent tissues. Paget describes a recurrent

Zouty phlebitis especially common in the internal saphenous vein.

T he structural changes closely resemble those in the arteries. In
phlebitis from injury or from ertension the external and middle

coats become infiltrated with cells, the vitality of the intima is sub-
Seq uently impaired or lost, and thrombosis follows. In phlebitis
froxxa thrombosis the intima suffers first.

X .ess commonly than in arteries the veins. especially in the lower

lizna b, may be studded internally with irregular calcified plaques.

"When a clot undergoes infective puriform softening (Fig. 97) the

veixa-wall becomes densely infiltrated with cells, and presents much
thhe same appearance as when it becomes infiltrated by extension
froxnm a foul wound (acute septic phlebitis).

"V aricose Veins.—In some persons, especially predisposed, con-
stamnt but comparatively slight increase of the venous pressure in
the legs, scrotum, or rectum will produce an irregular dilatation,
lengthening, and tortuosity of the vessels in question. Portal
obstruction will produce the same result in the veins of the hemor-
rhoida] plexus, apparently without any predisposition. Other veins
are siwmilarly but less frequently affected. The dilatation and other

Cb"nges are accompanied by thickening of the walls, mainly due to
the £ xmation of chronic inflammatory fibroid tissue.

INFLAMMATION OF THE HEART.
Im =|mmatory processes in the heart may affect the substance of
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the organ or the endocardium. They are much more frequent izm
the last-named situation.

INFLAMMATION OF THE ENDOCARDIUM.

Endocarditis is for the most part limited to the valves of th «me—
heart, although it is occasionally found on the adjacent parts of th es==—
walls. After birth the process is almost exclusively confined to th e

FiG. 164.

Inflammation of aortic valves, Inflammation of mitral valve,
the ecarlier sxtage of the process, the earlier stage of the process.
showing the situation of the in- Valve seen from the auricular
flammmatory granulations. surface, showing the situation

of the inflammatory granula-
tions.

left side of the organ, and in the great majority of cases it commm—smm-
mences in, and comparatively rarely extends bevond. the confinemme=—s
of the aortic and mitral valves and the corresponding orifices. Bummms mt
during feetal life endocarditis is as exclusively confined to the rigliii—mt
side, giving rise to congenital lesions, and thus often interferic—m= g
with the normal development of the organ. It is those portions c—> T
the valves which come into contact in the act of closure, snd & -®¢
thus most erposed to friction, which are especially involved and - =0
which the changes usually commence. Thus, in the aortic valves "
is the conrer surface of the segments which is most liable to -3 X
affected.  The change does not commence at the free edge of th— >
segment, but along the little band of tissue which passes from thee %
attached border to the corpus Arantii in the centre (Fig. 163). 1 -
the mitral valve the anricular surface of the segments at a littl -
distance from the attachment of the chordwe tendines is first i

volved (Fig. 164).  When portions of the endocardium, apart fro

the valves, are affeeted, it may sometimes be due to the irritatior=s
caused by the friction of vegetations or fibrinous clots situated o -
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the valves themselves; but it is probable that infection by organ-
isms deposited from the original valve-lesion is the commoner cause
(Fig. 165).

The hisiological changes accompanying endocarditis resemble
those already described as occurring in arterial inflammation. The
endocardium and the inner coat of an artery are very analogous in
their structure, both being non-vascular and consisting of a layer
of comnective tissue with an internal endothelial covering. The
inflammatory process may be acute or chronic.

-A CUTE ENDOCARDITIS.—If the process be acute, the deeper
laxers of the endocardium become rapidly infiltrated with young
cells, and as these increase in number the intercellular substance
becomes softened and destroyed, and thus is produced a soft tissue
¢OMmposed almost entirely of cells, such as always results from
Inflarnmatory processes in connective tissue. The new tissue, as
It increases, projects through the superjacent endothelium in the
form of minute granulations and vegetations upon the surface of
the softened valve. (See Figs. 163 and 164.) The endothelial ele-
Ments probably participate in the active process. This is the papil-
laxs form of the disease.

he above changes take place in an almost nou-vascular tissue,
ang although there is more or less increase of vascularity in the
:xtel‘nal endocardial layers, where the capillaries are more numer-
a'ls, there is rarely any redness or injection of the endocardium seen
€x death. The granulations, rough and bereft of endothelium,
Olleql.lently induce sufficient thrombosis to providf: them with ﬁb.rin-
th: <aps. These caps must not be confounded with the vegetations
T gelves (Fig. 166).
- he results of this cellular infiltration vary. If the process be
¥ intense, the new tissue may break down and a loss of substance
ig A t—an endocardial ulcer. This nsually takes place without any
— =W yulation of cells sufficient to form an abscess, the new tissue
P ly undergoing rapid softening and disintegration : but in rare
_.Qes small quantities of pus are found in the deeper endocardial
s (abscess). The ulcer is irregularly defined, and its edges

» usually swollen and thickened. The wiceration may lead to
©Oration of the valve or to a considerable destruction of its sub-
a Xa e. Laceration or aneurysm of the valve may also ensue from

_pressure exercised by the blood against the damaged tissue.
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Etiology.—Endocarditis occurs especially in acute rheumatism.
It is an occasional complication of pyzmia, puerperal fever, gonor-
rtheal rheumatism, scarlatina, typhoid fever, and chronic Bright's
disease. The papillary form is by far the commoner. The ulcera-
tive may occur primarily, but as a rule supervenes upon the papil-
lary or chronic forms.

The relation of endocarditis to the above disease and the course
of the ulcerative form suggest an infective origin. In ulcerative
endocarditis many observers have found micrococci on the vegeta-
tions and in the substance of the valves. The forms most fre-

Yuently found are the staphylococcus pyogenes aureus, the strepto-

¢occus pyogenes, and less commonly Friinkel’s diplococcus pneumo-

D and other forms of bacteria. These organisms have been culti-

vated and the cultures inoculated. Ulcerative endocarditis has fre-
{uently been produced by a very large dose of the cultures. If the
Valves be previously injured, a much smaller dose suffices to pro-
f’uce asimilar effect. Corresponding organisms are demonstrable
I the secondary inflammations.

CHRONIC ENDOCARDITIS.—This may be the sequel of
Cute jnflammation, or the process may, from its commencement, be
chropic in its nature. Conditions of mechanical strain, such as
€ad to chronic endarteritis, are the most important causes of
chronjc inflammation of the endocardium. Hence chronic disease
of the cardiac valves is frequently associated with atheroma of
the arteries. The cell-infiltration is much less rapid and abundant
than in the acute form; the intercellular substance consequently
Undergoes less softening and disintegration, and the new tissue has
& much greater tendency to develop into a fibrillated structure.

ke result of these chronic processes is the production of a fibroid

ickening of the endocardium, with more or less induration and
COntraction of the valves, narrowing of the orifices from the pro-
8ressive adhesion (from the bases toward their apices) of adjacent
Cusps, and shortening and thickening of chorde tendinew. The
©ffects on the circulation are the same as those produced by acute
€t docarditis. The new tissue sometimes forms papillary growths
20 the valves, which nndergo partial fatty and calcareous changes
Fig. 165).

INFLAMMATION OF THE MYOCARDIUM.
Myocarditis, or inflammation of the cardiac substance, is much












INFLAMMATION OF LYMPHATIC STRUCTURES. 495

necrosed areas which result from embolism or thrombosis of large
branches of the coronary arteries.

CHAPTER XXVII
INFLAMMATION OF LYMPHATIC STRUCTURES.

INFLAMMATION of lymphatic structures usually results from their
injury by substances conveyed to them through the lymphatic
vesels. They include acute and chronic inflammations and the
#pecific inflammations associated with typhoid fever. Each of
these must be considered separately.

AcuTe INFLAMMATION OF LYMPHATIC STRUCTURES.

Examples of acute inflammation of lymphatic structures are fur-

Dished by the inflammation of the axillary glands which may follow

3 wound on the hand; of the inguinal glands in a case of soft

tt"ﬂlm'e; and of the lymphoid follicles of the intestine in inflamma-

fion of the intestinal mucous membrane.

_ Inflammation of lymphatic glands is almost always due to absorp-

lion of gome infective substance from a primary focus of inflamma-
tion (diphtheritic, erysipelatous, scarlatinal, chancrous, etc.): micro-
rganisms, especially micrococei, have frequently been demonstrated
2 the jnflamed glands. A gland affected by acute inflammation
mes intensely vascular and the seat of free exudation. The
Scaping leucocytes accumulate in its tissues and sinuses until all
Stinction between medulla and cortex has disappeared, while the
8land.substance is soft and pulpy and often dotted with hemor-
rb”-gf.!s. Leucocytes in the lymph coming from the primary focus
are also detained in the gland.

L'pon the removal of the injurious influence the process may
8radually subside, and the new elements undergo disintegration
831(.1 absorption, the gland gradually returning to its normal con-

tion (resolution).
- . other cases the process goes on to suppuration, the trabecule
"€ destroyed, many of the cells become disintegrated, and the
>Culj of the gland become filled with pus. This is usually associ-
©d  with inflammation and suppuration of the surrounding connec-
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The ordinary duration of the fever is three or four weeks, and
the temperature as a rule both rises and falls (lysis) gradually. The
most characteristic lesions are found in lymphoid tissue, especially
the solitary and agminated follicles of the intestine, the correspond-
ing lymphatic glands, the spleen, and sometimes the red marrow.
The intestinal lesions are the most constant, and their various stages
8o often correspond with definite clinical conditions that we can,

not infrequently, judge of the state of the intestine from the symp-
toms and the day of the disease.

Many believe that infection occurs from the intestine, and that
the intestinal lesions are points of inoculation, but there is no con-
sant relationship between the severity of the intestinal ulceration
and the severity of the symptoms. Patients with extensive ulcera-
tion are sometimes able to attend to their business until suddenly
struck down by perforation of the intestine or by hemorrhage from
an ulcerated vessel.

The pathology and morbid anatomy of typhoid fever include more
than the lesions of the above-mentioned organs. First, there is the
evidence of general poisoning in the shape of the continued fever,
which may assume a septic type, and even be accompanied by septic
abscesses, probably resulting from a mixed infection. Naturally, in
80 long a fever cloudy swelling (p. T9) of organs is marked. Not
uncommonly waxy degeneration of muscle (p. 84) is found. Endo-
carditis is rare. Ulceration of the larynx, especially about the
epiglottis, is occasionally present. This may lead to cedema of the
glottis or to necrosis of the cartilages. Bronchitis is usual, and
broncho-pneumonia may supervene; wdema of the lungs is com-
Mon in fatal cases, and lobar pneumonia is a rather frequent com-
Plication in some epidemics.

The Spleen.—In the spleen the change resembles that which
occurs in many of the acute febrile diseases, although it reaches its
Maximum in typhoid fever; but it may be absent, especially in the
older class of patients. The splenic tissue becomes exceedingly vas-
Cular; the lymphatic elements increase rapidly in number, so that
the organ often attains two or three times its natural size; and the
“apsule becomes intense. The consistence is fairly firm during the
first week, but softening occurs in the second or third. On section
the organ is dark red and opaque-looking, and the Malpighian bodics

&Te often prominent and enlarged. Many of the new elements are
SUPposed to enter the blood and thus cause slight leucocytosis (p.
32
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mparison between Typhoid and Tubercular Ulceration.—
. the foregoing descriptions of typhoid and tubercular (p. 428)
stion of the intestine it will be noted that these two conditions
one important character in common—viz. the uniformity with
1 both arise in the lymphoid tissue. Hence in both cases the
1 are most marked in the ileum opposite the mesenteric attach-
and may be limited to the Peyer’s patches and the solitary
s. There are, however, two characters possessed by tubercu-
cers which generally suffice to distinguish them from typhoid
The first is the much greater tendency of tubercle to
1 by means of the vessels, and the second is the presence of
ng tubercles which invariably precede the advance of the
tion. Thus, the typhoid ulcer, remaining limited to Peyer’s
)8, has its long axis parallel to that of the intestine. On the
hand, the tubercular ulcer, often spreading transversely with
ssels before it has involved more than half the patch, has its
axis at right angles to that of the intestine, round which it
orm a band. Again, as the slough separates the floor of the
id ulcer tends to become cleaner and smoother and its edges
:r and more undermined. On the other hand, the floor, base,
and adjacent peritoneum in the case of the tubercular ulcer
ways thick and irregular from the presence of developing and
erating tubercles.
» Mesenteric Glands.—The change in the mesenteric glands
»bably secondary to that in the intestine. These glands
ie the seat of an acute cellular infiltration, and are enlarged,
nd vascular. Usually, like the spleen and many of the glands
» intestine, they undergo a gradual process of resolution. In
:ases, however, the capsule of the gland is destroyed, and the
ed matters may escape into the peritoneal cavity, and so cause
nitis. The enlarged glands may also become caseous and
juently calcified.
» Marrow.—Ponfick has shown that in typhoid fever the mar-
f bones, like the splenic pulp, may contain large cells in
1 may be as many as twenty-five red corpuscles: these break
,and in the convalescent stage the large cells only contain
:nt.
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croupous when it involves no more than the epithelium of a mucous
membrane, and as diphtheritic when it involves the whole mucosa.
These differences in the depth of the tissue involved are probably
due to variations in the intensity of the process: and, according to
Cohnheim, the process is more likely to be superficial in those situa-
tions where a distinct basement membrane exists, as in the pharynx
and respiratory tract, than in those where this is not the case, as in
the intestines and conjunctiva. A false membrane, superficial to
the basement membrane, is much more easily detached than one
which involves this structure,

Others limit the term croupous to false membranes formed
<hiefly of coagulated fibrin, whilst diphtheritic is applied to those
consisting of tissues which have undergone coagulation-necrosis
(p. 39). This division renders * croupous” equivalent to **fibrin-
ous.” It must be remembered, however, that the two processes—
formation of fibrin and coagulation-necrosis of cells—are closely
allied, and that one may succeed the other in the same case.

The relative rarity of fibrinous inflammations of mucous as
<ompared with serous membranes led Weigert to investigate the
Treason of the difference. He found that inflammatory exudations
from mucous membranes coagulated as soon as the epithelium was
destroyed, and he started the hypothesis that Limng epithelium,
like endothelium, prevents the formation of fibrin.

Now, an injury which causes destruction of epithelium must be
Inore intense than one which does not, and it is likely that the
©Xudation in the former case will be more highly fibrinous than in
the latter. Thus, in a case of true diphtheria a patch of epithe-
!illm and more or less of the subjacent tissue are killed by the
Irritant and undergo coagulation-necrosis, and if the false mem-
brape thus formed be removed, a fresh one will appear, which,

W nless the destruction of tissue extends, can hardly consist of
BAnything but coagulated fibrin.

"The two kinds of membrane differ microscopically. The fibrin-
s has the appearance of “lymph "—a network of fibrin contain-
AMgr in its meshes a greater or less number of leucocytes, desqua-
Tnted epithelial cells, and débris: it is easily stripped off. The
“Xip htheritic membrane is separated less easily, and, if deep, only
Withgreat difficulty. Superficially, it closely resembles the croup-

us membrane, but the deeper parts consist of much swollen,

Omogeneous cells from which the nuclei have disappeared. In
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infiltrated with inflammatory products, and the solitary glands are
enlarged and prominent.

When the process is more severe the submucous tissue becomes
more extensively involved, and the superficial layer of fibrinous
material extends over wider areas and implicates more deeply the
mucous membrane. The thickening of the intestinal wall, however,
i8 uch greater in some parts than in others, so that projections are
produced upon the inner surface of the intestine corresponding with
those parts which are the most affected. The enlarged solitary
glands usually slough, and so give rise to circular ulcers, which
rapidly increase. When the process has reached this stage the
muscular and serous coats are implicated, the latter being covered

with layers of fibrin which form adhesions with adjacent parts. The
Intestine is much dilated, and contains blood and disintegrating
inflammatory products.

In the most severe forms of the disease the necrosis is more
extensive. According to Rokitansky, large portions of the mucous
membrane are converted into black, rotten sloughs. The sub-
mucous tissue is infiltrated with dark blood and serum, but subse-
quently it becomes a seat of a reactive suppurative inflammation, by
means of which the necrosed portions of tissue are removed.

Xf death does not occur and if the inflammatory process subsides,
the ulcers may gradually heal. When the loss of substance has not
been considerable, the edges of the ulcers may, by the contraction
of the submucous tissue, become completely approximated. More
commonly, however, the loss of substance is so great that portions
of the membrane are left, consisting simply of connective tissue.

‘When the inflammatory process becomes chronic the changes in

the submucous connective tissue become more marked, and the new
fibroid growth gives rise to considerable thickening and induration
of the intestinal wall and to more or less contraction and narrowing
Of the cavity. Sometimes it forms fibrous bands which project into
the gut. Abscesses and fistulous passages occasionally occur in the
thickened intestinal wall.

The etiology of dysentery is unknown. By some it is attrib-
Uted to the presence of amoehz (amceba coli); by others, to
bacteria.

Extensive ulceration of the colon is sometimes met with apart
from true dysentery. In these cases the internal surface of the

¢olon is made up of sinuous islets of mucous membrane with thick-
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ened submucous tissue. These islets are separated by large are=—as
of exposed muscular wall from which all trace of mucous membr=m me

has disappeared. Any solitary glands present in the islets zmre
unaffected.

SEROUS MEMBRANES.
Inflammatory processes in serous membranes vary in their im © @
sity and in the amount and character of the effusion.

As in mucous membranes, the process commences with hy gmeer-
®mia. Exudation, both of fluid and of corpuscles, into the se x—=mus

Fic. 176.

Inflamed epiploon of a rabbit, showing changes in the endothelium. > 250. (Corns ® a
Ranvier.)

cavity quickly follows, with proliferation and desquamation of —mhe
endothelial cells (Fig. 176).

In the mean time the surface of the membrane has lost its poB ® =b.
This is due to the presence of the new cells and a little fibrizm 00
the surface. The moistening of the surface with the albumirs «>us
exudation renders it ** greasy.” As the inflammation goes on “'f‘
surface becomes opaque, roughened, and exceedingly vascular: = & 1
now covered with a thick fibrinous layer, whilst more or less licg waid
transudes into its cavity. The coagulable material which extm e
from the vessels forms a soft, elastic, membranous, or reticul=s ®
investment, enclosing in its meshes numerous small cells. Sc» %€
times this glues the two surfaces of membrane together, collec-#& 3 Tf
especially where pressure is least—viz. in the angles between «— (“;'
tiguous coils of intestine. where the hyperemia is also most marlli== “l'
If the surfaces are separated by liquid effusion, the coagul"‘:‘
exudation forms a slightly adherent layer (Fig. 177). The exums d
lignid varies considerably in amount, and is always turbid. ‘bu;
differing from non-inflammatory effusions. It contains flakes :.n
masses of coagulated fibrin and innumerable cells, the latter be— = e
in the earliest stages of the process, almost entirely emigrants.
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In some cases, however, especially in cases of chronic peritonitis,
the process is more extensive and leads to marked interference with
the functions of, and circulation in, the liver. The whole capsule
becomes considerably thickened and gradually contracts, thus

causing compression of the organ, which assumes a globular form.
The portal circulation is often interfered with by the squeezing
Process, and ascites, with other symptoms of portal obstruction,
may result. The liver itself, with the exception of some atrophy
and fatty degeneration of its cells, may show no changes, but
sSometimes it is intersected, and even divided into lobe-like masses,
by bands of fibrous tissue passing inward from the capsule. This
suggests syphilis as the cause (p. 453).

HepaTIC ABSCESS.

Acute inflammation of the liver leads to the formation of
abscess. The abscess may be single or multiple. The latter
are usually small, but a solitary abscess may attain an enormous
size.

Multiple abscesses are most frequently due to pysmia or to
some inflammatory lesion in connection with the portal system,
such as dysentery. In these cases the abscesses are due to infective
enbolism of branches of the portal vein. External violence and
inflammation of the bile-ducts from gall-stones are other causes of
suppurative hepatitis.

The solitary or tropical abscess is supposed by many to be
tecondary to some inflammation of the portal viscera. It is known
to be often associated with dysentery. It is thought by many to be
due toa primary hepatitis excited by some unknown irritant, and
doubtless cases often occur in which no intestinal ulcer or other
obViouws cause is discoverable. The pathology of this disease is
al Present obscure.

CierHOSIS OF THE LIvER.

Chronic inflammation of the liver constitutes the condition
known as Cirrhosis. This is characterized by a gradual increase in
the connective tissue of the organ and by the subsequent atrophy
of the liver-cells, so that. when examined with a low magnifying
power, the lobules are seen to bhe separated by new interstitial
growth (Fig. 178).

HISTOLOGY.—The process, like that of chronic inflammation
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in other organs, consists essentially in a cellular infiltration of the
interlobular connective tissue of the liver, and in the subsequent
development of a more or less highly organized fibroid structure,

F16.178.

Cirrhosis of the liver, showing the growth of connective tissue between the hepatic lobules:
a, lobules; b, new growth of interlobular connective tissue. X 16.

the number of cells being proportionate to the activity of the pro-
cess. The new tissue is supplied with new blood-vessels derived
from branches of the hepatic artery.

In addition to this cellular infiltration of the interlobular con-
nective tissue, a proliferation of the bile-ducts is supposed to occur
frequently in some forms of cirrhosis. Charcot believed that in
these cases there existed some obstruction of the ducts—the so-
called “biliary cirrhosis.” Other observers, however, state that
the columns of cubical cells or so-called new ducts are met with
under such various circumstances that their existence iz of no
value as an indication of the cause (p. 515). Goodhart doubts the
formation of new ducts, and thinks the old ones simply becime
more conspicuous owing to the atrophy of the liver-cells.!

The liver-cells are stated by many to undergo active changes.
and to contribute to the formation of the ** new ducts,” and even of
the cieatricial tissue (Hamilton). They are in most cases infiltrated
with fat, fatty infiltration being associated with the cirrhosis (Fig.
180).

The general distribution of the new tissue is described by Charcut
as multilobular, unilobular, and intercellular. In the multilot-
ular form groups of lobules are surrounded ; in the unilobular, each

' The subject is ably discussed by Dr. Goodhart in his “ Résumé of Diseases of the
Liver,” New Sydenham Soe. Atas. of Path., fase. iv,
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ing as yellow foci in a pink network. The capsule may be thick-
ened, and the organ is frequently stained with bile.

The great increase in the size of the liver which exists in some
cases is due in part to the fatty infiltration of the liver-cells (Fig.
180). In those cases in which the process is rapid, and the new
growth consequently very general in its distribution—unilobular
and often intercellular—the organ is usually large, death probably
Supervening before time has been allowed for much atrophy and
contraction to take place. Some of the large livers are supposed to
be due to “ biliary ” cirrhosis, to which reference has already been
made (p. 512).

BTIOLOGY.—The cause of cirrhosis of the liver is alcokol.
With the exception of syphilis, no other cause can be regarded as
Proven. The question of a biliary cirrhosis must at present remain
a0 open one. Cirrhosis from syphilis has already been described
(p- 332). 1In the congenital form the process is often so general in

its distribution as closely to resemble some cases of acute alcoholic
<Cirrhosis.

It is important to remember clinically that cirrhosis not only
Obstructs the portal circulation, thus giving rise to ascites, heemat-
€mesis, diarrheea, enlargement of the spleen, and hemorrhoids, but
that, owing to the destruction of the liver-cells, the functions of the
Organ are so much impaired that marked interference with general
nutrition results. Jaundice is usually slight, probably because the
bile-ducts are not obstructed at various points in their course, but

are pretty uniformly compressed from their origin onward.

Acure YELLOW ATROPHY.

‘ This rare disease of the liver is characterized by a rapid diminu-
ion in the size of the organ, accompanied by destruction of the
bepatic cells, and is often associated with pregnancy. The liver
may in the course of a few days be reduced to less than half its
natural bulk, being especially diminished in thickness. It is soft
and flabby in consistence, bloodless, and of a dull yellow or yellow-
ishred color.  The lobules are indistinguishable. 'When examined
microscopically, most of the liver-cells are found to be completely
destroyed, being replaced by granular débris, fat-granules, and pig-
ment. Tyrosin and leucin have been found in the disintegrated
liver-tissue. Branched -tube-like collections of cubical cells, sug-
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gestive of bile-ducts, are frequently seen among the surviving
stroma (p. 512). The pathology of this disease is exceedingy
obscure. By some it has been regarded as a passive degeneration.
by others as an acute infective inflammation. Micrococci have
been found in the organ in early stages of the disease by Drescl-
feld and others.

CHAPTER XXX.
INFLAMMATION OF THE KIDNEY.

INFLAMMATORY processes in the kidney present certain variatic>1®
according to their intensity. They comprise suppurative, paren- /72
matous, and interstitial nephritis. Of these, suppurative nephri T1¢
is an intense inflammation leading to the formation of absee-==%
and, although this form of inflammation is practically limited to t he
interstitial tissue, the term ¢ interstitial nephritis~ is genera¥1¥
reserved for chronic processes. Parenchymatous nephritis is 2D
inflammation of considerable intensity, involving glomeruli and
tubules. Interstitial nephritis is the name applied to a chroxai¢
process in which atrophy probably plays a more important paar?
than inflammation. As in chronic inflammations of other orga ma=-
the principal structural changes take place in the connective tis=—ue
around the blood-vessels—/. ¢. in the intertubular connective tis=1¢
(p- 297). It must, however, be distinctly borne in mind that € he
histological changes in the tubes and in the intertubular connect 1v¢
tissue are rery constantly associated. Parenchymatous and inter-
stitial nephritis cannot therefore be separated from one another by
any distinct line of demarcation.

SurpuraTIVE NEPHRITIS.

Renal abscesses result from the transmission of infective par
ticles from some primary focus. They may occur as oue of the
lesions in pyemia or they may be associated with some mflamm’
tory condition of the lower urinary passages. In pysemia the infec-
tive particles are transmitted by the blood-vessels. In the other
cases theyv reach the kidney by direct extension from the lower
urinary passages. The latter condition forms one of the varietis
of the so-called ** Surgical Kidney.”
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The abscesses met with in the kidney as the result of pyemia are
confined principally to the cortex, and resemble pysemic abscesses
in other organs. They are usually multiple, and are often sur-
rounded by a thin zone of red hypersmic tissue. Their size varies
from a mere point to that of a filbert. These characters have been
already described (p. 467).

SURGICAL KIDNEY.—This is the name commonly given to
those inflammatory conditions of the kidney which result from
obstructive and inflammatory diseases of the lower urinary pas-
sages. They occur in association with renal and vesical calculus,
obstructed ureter, urethral stricture, and enlargement of the pros-
tate. These and similar conditions may act upon the kidneys in
three ways:!

1. By obstructing the outflow of wurine from the pelvis of the
kéclney—Actual regurgitation from the bladder into the ureter is
umaknown. When the flow of urine from the ureter into the bladder
is jprevented by any form of obstruction, the full force of secretion,
sidled by gravity, seems to expend itself in dilating and irritating
the ureter, the pelvis, and the pyramids, and, finally, the tubules
even to their closed ends. When the obstruction to the outflow is
confined to one kidney, that organ is alone affected.

2. By producing reflex changes in the circulation through the
kicney—A close relationship seems to exist between the deeper
portions of the urethra, the prostate, and the trigone on the one
band, and the kidneys on the other. An intense hyperzmia. due
to irritation of the nerves of these parts, as in some operations,
may in extensively diseased organs lead to arrest of the circulation
and death from suppression of urine.

3. By extension of decomposition from the bladder to the kidneys,
and jrritation of the latter by septic products. As regurgitation
does not oceur, decomposition often remains limited to the bladder.

hen extension occurs, it is probably due to the presence of ropy
Mucys lying as a cord in the opening of the ureter when this has

ecome inflamed from other causes. Such mucus acts as a culture-
ground along which organisms can grow.

The morbid changes in the kidney vary from the most chronic

Productive inflammation to an acute suppurative process.

! The views here expressed are in accordance with the teaching of Marcus Beck,
“Nephritis and Pyelitis consecutive to Affections of the Lower Urinary Tract,”

Reynolds System of Medicine, vol. v.
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‘ubular growth may gradually increase, and so lead to more or less
regular atrophy of the organ, such as will be described as occur-
‘:ing in interstitial nephritis (small white kidney). The new tissue
S more uniformly distributed and the contraction is less marked in
those cases following tubal nephritis than in those presently to be
described (p- 524). In other cases death ensues before any marked
atrophy has taken place, and thus the organ may remain smooth
and large to the termination of the disease (large white kidney).
The intertubular growth is sometimes found thickly studded with
fatty granules. Attacks of subacute inflammation not infrequently

Fia. 185,

mn:‘)t! nephritis. Duration of disease, six months. Kidneys, large; capsules, non-adhe-
cell s surface, smooth; tissue, soft—showing, in addition to the intratubular change, the
Wlar infiltration of the intertubular connective tissue. X 200.

*Cur in the course of the more chronic cases of primary parenchy-
Matous nephritis.
"The secondary forms of acute parenchymatous nephritis (scar-
Q&nal nephritis) are mainly characterized by changes expressed by
€ term glomerulo-nephritis.

The earliest and most marked changes are often confined to the
Malpighian bodies. These are found to contain a number of new
Ces, the exact origin of which is uncertain. According to some,

ey are derived from the endothelial cells of the vascular tufts;
A ccording to others, they are accumulated leucocytes; and in the
CDinion of others, again, they are the progeny of the epithelium
O vering the glomerulus. The new cells are sometimes accompanied

Y so much exudation that the vascular tuft is compressed and the
Tiralation through it more or less interfered with (p. 520).
The éntima of the minute arteries, especially of those supplying
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iges in the arteries are by no means limited to those of the
eys, but are found in the arteries of almost any part of the

3

ATHOLOGY.—The relationship these changes bear to one
her must now be considered. It is by no means certain that
relationship is in all cases the same. Two explanations have
.suggested. According to the first and older view, the changes
due to the action of some unknown irritant conveyed by the
d to the kidneys, thus giving rise to proliferation of the con-
ive tissue in the immediate neighborhood of the vessels
. 189). According to this explanation, a granular kidney is

Fic. 189.

‘stitial nephritis, showing marked increase of the intertubular connective tissue.
‘Pitheljum has fallen out of sume of the tubes during the preparation of the sec-
X 20.

)gous to a- cirrhotic liver. The thickening in the vessels and
ncrease in the intertubular tissue are the earliest, and practi-
simultaneous, changes, while the atrophy of the secreting
: i8 due to the results of the contraction of the chronic
nmatory tissue.

cording to the more recent and now more generally accepted
the order of events is reversed. The secreting tissues, from
‘ork and from the premature exhaustion of their inherited
capacity, are unable to utilize such nourishment as is supplied
e blood, which in most, if not all, cases is defective or even
rrious. . The secreting tissues, constituting the most highly
ized part of the kidney, will have the greatest difficulty in
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CHAPTER XXXIL
INFLAMMATION OF THE LUNGS.

Ix the lungs inflammatory processes comprise the three following
principal varieties: (1) Croupous, lobar or acute pneumonia; (2)
catarrhal, lobular or broncho-pneumonia; and (3) interstitial, or
chronic pneumonia. Of these, the first occurs as an independent
affection, whereas the last two are usually the result of some ante-
cedent bronchial or pulmonary inflammation.

Acure, Crourous, or LoBAR PNEUMONIA.

Acute Pneumonia is an infective disease characterized by inflam-
ation of the parenchyma of the lung, leading to the solidification
of a considerable area of that organ. It is usually limited to one
lang, and the right is most frequently affected. The inflammation
starts in the substance of the lung from a focus which, in the
majority of cases, is in the lower part of the lower lobe. The
disease extends by continuity of tissue from this primary focus, and
hecessarily, in most cases, in an upward direction, although it may
begin at any point and extend in any direction. There is no reason
to suppose that the disease spreads by the bronchial tubes. The
congolidated area may exactly correspond to the boundaries of a
single lobe, though quite as often it fails to reach them or oversteps
themn.

The inflammation of the lung is always accompanied by inflam-
mation of the pleura over the inflamed area, and sometimes, owing
to the spread of the infection, by that of the peritoneum and peri-
Cardium. The bronchial glands are inflamed and swollen, the
Mmediastinal connective tissue is frequently cedematous, and acute
8econdary meningitis occasionally supervenes. The disease is ac-
Companied by high fever, beginning usually with a sudden rise and
Mmarked symptoms (p. 272), and ending by crisis: cloudy swelling
of organs results. Death, when it occurs, seems to be due to
Cardiac failure induced by general poisoning.

ETIOLOGY.—This disease was formerly attributed to a chill,
and in certain cases the origin of the disease in connection with
€xposure to cold and damp is very striking. It is, however, impos-
sible to regard cold as more than a predisposing cause, for exposure

u
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MORBID ANATOMY.—The local process is characterized by
intense inflammatory hyperzmia of the lung and by the exudation
of alarge amount of coagulable material into the pulmonary tis-
sue. It is termed ‘croupous’ from the fibrinous character of
the exudation. The term ‘“lobar” is applied to it because it
slmost invariably affects an extensive portion of the lung. The
Process is commonly described as consisting of three stages: (1)
that of engorgement ; (2) that of red hepatization ; and (3) that of
gray hepatization.

In the first stage, that of engorgement, the lung becomes
-exceedingly vascular, the changes in the blood-vessels and circula-
tion being those already described as characteristic of inflammation
(p- 279). The organ is of a dark-red color, its specific gravity and
-absolute weight are increased, its elasticity is diminished, its sub-
Stance is less crepitant and more friable than natural, and its
8urface pits upon pressure. On section it yields a reddish, frothy,
tenacious liquid.

In the second stage, that of red hepatization, there is an exuda-
tion of liquor sanguinis and migration of blood-corpuscles into the
Pulmonary tissue. Some of the vessels may also rupture, and thus
fmall extravasations occur. The exuded liquids coagulate within
the air-vesicles and terminal bronchioles to form a semi-transparent
‘Coagulum enclosing red corpuscles and leucocytes in its meshes
(F ig. 190). The fibrin-filaments, according to Weichselbaum, are
Much thicker and more numerous in cases due to the diplococcus
Pneumonie. Contrary to the usual rule in acute inflammations,
‘the mononucleated leucocytes are as plentiful as the multinucleated.

he pneumococci may be found in both. The lung is now much
eavier than in the preceding stage, and is increased in size, so as
o be often marked by the ribs. The affected portion can be
Tecognized before a section is made, for the pleura over it is
Yperemic, opaque, and covered with lymph, while the distention,
firmness, and dark purple color of the lung beneath cannot escape
Totice. It is quite solid, sinks in water, and cannot be artificially
inflated. It does not crepitate under the fingers, and is remark-
ably friable, breaking down readily with a soft granular fracture.

The cut surface has a markedly granular appearance, seen

pecially when the tissue is torn. This is owing to the plugs

of coagulated exudation which project from the alveoli they fill.

There is no lobulation of the margin of the inflamed area, no
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But, obviously, we do not know the appearances of cases which
recover. The sputum gives no support to the view that resolution
takes place by the cell-infiltration and general softening of gray
hepatization, and it seems probable that those pathologists are right
who hold that from the stage of advanced gray hepatization no lung
ever recovers.

2. In Abscess.—The formation of abscess is a rare result of
pneumonia. Such a result appears to be favored by a bad constitu-
tion and by any circumstances which tend to impair the general
health, especially the abuse of alcohol. The abscess is more com-
mon in the upper than in the lower lobes. Circumscribed gangrene
of the lung also may occasionally terminate in abscess. This takes
place by the expulsion of the necrosed tissue through the bronchi,
and the formation of a layer of granulation tissue upon the walls of
the cavity, which generates pus. The cavity may ultimately close
by granulation and cicatrization. These abscesses of primary
origin are usually single, and thus differ from those due to pyzmia.

3. In Gangrene.—This result is also rare, and is also chiefly
found in drunkards and in persons of debilitated constitution. Two

Conditions appear to be principally concerned in bringing about this
result: (1) the interference with the supply of blood by extensive
formation of coagula in the pulmonary and bronchial vessels,
together with considerable hemorrhage into the pulmonary tissue;
and (2) the injurious influence of septic inflammatory products.

e gangrene is usually limited to a small area of the pneumonic

lnng, and is either diffuse or circumscribed.

4. In Chronic Pneumonia.—If the inflammatory process does

Mot gubside and the exuded substances are not absorbed, the alveo-
AT walls gradually become involved. These become thickened by
& new growth of fibro-nucleated tissue, and thus is produced more
Or less fibroid induration or cirrhosis of the organ. This termina-
tion of croupous pneumonia is comparatively rare (p. 540).

LoBuLAR, CATARRHAL, OR BRONCHO-PNEUMONIA.

Broncho-pneumonia is an inflammation of the parenchyma of the
Ung, due to an irritant entering and spreading by the bronchi.

hig irritant generally gives rise to a catarrh of the smaller bron-
<hi, to which the pneumonia is secondary.

BTIOLOGY.—Simple or non-specific broncho-pneumonia signifies
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cles, and thus favoring the occurrence of pulmonary collapse, as the

finer tubes become blocked by the swelling of the mucous membrane
and the presence of the catarrhal secretion. Collapse often seems
to precede the inflammation, but evidence of its importance as a
Predisponent to broncho-pneumonia is unsatisfactory : it may, by
interfering with the circulation in the collapsed alveoli, still further
weaken the resistance of the tissues and thus render infection
easier. But whenever bronchitis has reached the finest tubes,
extension of the inflammation to the alveoli seems natural without
assistance from collapse, such extension being probably assisted by
the act of inspiration, which would tend to draw the contents of the
bronchioles into the alveoli.

PATHOLOGY.—Broncho-pneumonia has been studied experi-
mnentally. Animals have been made to inhale irritant gases or
suspended particles of various kinds. Further, by division of the
Vvagus, saliva and food have been permitted to enter the air-passages.
T he resulting changes vary (1) with the size of the inhaled parti-
<les, and (2) with the intensity of the irritation they are capable of
e xciting. Thus, very fine particles cause widely-scattered miliary
foci of inflammation; larger ones block the smaller bronchi and
<ause collapse and secondary inflammation of lobules—a result
W hich has led to the name of *“lobular pneumonia.” The aspira-
tion of a quantity of septic discharge or other fluid into a bronchus
Tmay affect many lobules or even a whole lobe. According to the
I xatensity of the inhaled irritant the result may vary from mere col-
Lapse, accompanied by slight inflammatory wdema, through all
Stages of inflammation up to gangrene. In the tubercular form
(. 547) the inflammatory products caseate.

MORBID ANATOMY.—From the above considerations it will
bee readily understood that the post-mortem appearances of the
Yungs present many variations. The bronchi are always more or
les inflamed and contain thick mucus. Ordinarily, the lung-
tissue contains a varying number of solid patches. These are due
€ither to collapse or to inflammatory consolidation. Emphysema,
With more or less congestion and wdema, is commonly found in
their neighborhood. Patches of collapse are particularly common
in the lower lobe, especially along its thin border. Sometimes a
]a"ge portion of a lobe is thus involved; at other times only a few
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known. In adults syphilitic changes in the lung are rare: it is
very difficult to be absolutely certain of the nature of some localized
fibroid changes.

“Brown Induration” (p. 285) has been already described, and
will not be further discussed. The chief causes of interstitial pneu-
monia are—

1. Croupous Pneumonia.—The consolidation of acute croupous
prneumonia usually undergoes complete and rapid resolution, but
occasionally this is more protracted. Then the hepatized lung
tends to become slightly indurated, mainly owing to thickening of
the walls of the alveoli. This indurated hepatization differs but
little in its physical characters from ordinary red and gray hepatiza-
tion: it is simply somewhat firmer, more resistant, and less granu-
lar. In very exceptional cases this small amount of induration,
commencing in the alveolar walls, may gradually increase, so as
ultimately to give rise to that extensive fibrosis of the lung which
constitutes what is usually known as interstitial pneumonia.

2. Broncho-pneumonia. — Broncho-pneumonia is a somewhat

muore frequent cause than the preceding. The greater liability of
this form of pneumonia to lead to pulmonary induration is to be
accounted for partly by its longer duration and greater tendency to
become chronic, and partly by the existence of bronchial dilatation
with which it is so frequently associated. The existence of this
dilatation favors the persistence of the catarrhal and pneumonic
Process. The removal of secretion is rendered difficult, and the
Fetained secretion tends to keep up and increase the irritative pro-
Cess both in the dilated bronchi and the pulmonary alveoli; and
thig persistence of-the bronchial and pulmonary inflammation leads
to fibroid thickening of the bronchial and alveolar walls. In this
Way areas of fibroid induration are produced, which, as the process
€©Xtends, may ultimately involve large portions of the lung. The
Progressive tendency of the process is probably partly to be ex-
Plained by the fact that pulmonary fibrosis is itself a cause of bron-
Chial dilatation: when, therefore, fibrosis is once established the
New tissue in contracting induces further dilatation of the bronchi,
Angd this again, as before explained, favors the still further extension
Of the bronchial and pulmonary induration.

TUnder this head may also be included those cases of induration
and ulceration of the lung which result from obstruction of a main

ronchus, such as is produced by the pressure of an aneurysm.
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ences in the amount of their vascular supply. Whereas in the
tnteralveolar growth the pulmonary capillaries become obliterated
and new vessels are rarely formed, or, if formed, are often subse-
quently destroyed, in the interlobular growth the new vessels
formed generally persist. In the most chronic cases of phthisis this
interlobular fibrous growth may constitute the predominant struc-
taral change, and large tracts of the pulmonary texture may be
found completely replaced by it (p. 542).

An increase in the interlobular connective tissue in phthisis—
inasmuch as the new tissue tends to become dense and fibroid—Ileads
to extensive induration of the pulmonary texture; and further,
owing to the contraction which the new tissue undergoes, its growth
ultimately produces a corresponding contraction of the diseased
lung. In all those cases of phthisis in which there is either a
marked thickening of the alveolar walls or an increase in the inter-
lobular connective tissue, any cavities which may exist in the con-
solidated and indurated tissue are characterized by the tough and
fibroid structure of their walls. These present a marked contrast
to the soft, friable tissue surrounding the cavities in cases where the
pulmonary consolidation is due mainly to intra-alveolar changes.

Changes in the Bronchi.—Allusions must now be made to cer-

tain changes in the bronchi. These tubes are invariably involved
in pulmonary phthisis. Some catarrh of the bronchi is constantly
Present in phthisical lungs. The catarrh is sometimes general, but
much more commonly it is limited, and more strictly confined to
8uch portions of the lung as are becoming, or have already become,
<onsolidated. In many cases there is a marked tendency of this
bronchial catarrh to lead to extensive cell-infiltration of the deeper
structures of the bronchial wall. This cell-infiltration sometimes
leads to the production of small ulcers. These have thickened,
GQpaque edges, and when once formed they tend to increase. In
;addition to these changes in the bronchial mucous membrane, there
as often a cellular infiltration of the peribronchial tissue, and here
small nodules of new growth are frequently met with, especially
Xound the smallest bronchi.

Changes in the Arteries.—Bands of tissue containing arteries
Frequently extend from side to side of a large cavity. When such
an artery traverses a newly-formed cavity, it generally happens that
inflammation of the walls of the vessel leads to thrombosis and
subsequent obliteration of the lumen before the advancing disease
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Niemeyer in his conclusion that phthisis is a progressive caseous
pneumonia.

To understand the differences in the histological changes just
described, it is important to bear in mind what has been stated
respecting the variations in the character of the structural altera-
tions in inflammation produced by differences in the intensity and
duration of the inflammatory process. When studying the process
of inflammation it was seen that the most intense forms of the pro-
cess were characterized by abundant fluid and corpuscular exuda-
tion, whereas in inflammations of less intensity and longer duration
tissue-formation played a prominent part. These structural changes
also varied according to the duration of the inflammation. In the
least severe and most chronic forms there was a tendency for the
changes to be limited to the eclements immediately adjacent to the
blood-vessels and lymphatics, whereas in inflammations of somewhat
greater intensity more distant elements become involved. Further,
whereas in the former case the changes usually resulted in the for-
mation of a small-celled tissue which tended to become fibroid, in
the latter the more distant elements—being in most cases incapable
of further development—tended to undergo retrogressive changes.
In the lungs the truth of these propositions was borne out by the
differences which were seen to exist in the histological characters
of the lesions in the various forms of pulmonary inflammation, and
also of those in acute tuberculosis. :

If the above facts be kept in view, it will be seen that the same
sequences characterize the lesions in pulmonary phthisis. In those .
cases in which the inflammatory processes are of slight intensity and
of long duration the most marked structural change will consist in
the development of a small-celled growth in the alveolar walls and
in the interlobular tissue—a growth which tends to develop into a
fibroid structure; whereas in those cases in which the inflammation
is of greater intensity fluid and corpuscular exudation and prolifer-
ation of the alveolar epithelium will constitute more prominent parts
of the process.

The intensity of the inflammatory process not only determines the
histological characters of the pulmonary consolidation, but also, to a
great extent, the subsequent changes which take place in it. In
those cases of phthisis in which the intensity of the inflammatory
process is considerable not only do the epithelium and exudation-
products which have accumulated within the alveoli quickly degen-
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sZaute of general health, we have the other factor—the something
ixa Terent in the individual which appears to be necessary for the
P> x=oduction of phthisis. It is this inherent condition which must
b <= regarded as constituting a soil favorable to the development of
t Bm e bacillus, and, whatever it may be, its importance is difficult to
O ~—er-estimate.

Attention has already been drawn to the frequency with which
> Ththisis commences in the apices of the lungs. The causes of this
m. wr-e probably to be sought for in the diminished range of respiratory
rarmovement which obtains in the highest portions of the lungs. As
zm_  result of this diminished movement there is diminished aération
> % blood, and in certain conditions of health a tendency to stagna-
&= = on of the blood-stream in the pulmonary capillaries. The stagna-
= =] on of the circulation may lead to more or less injury of the walls
= ¥ the vessels, and a slight leakage be thus induced.

It is obvious that any inherited or acquired weakness must favor
= Xeme occurrence of these apical changes. General feebleness and
ww— ant of vigor lead to loss of muscular strength and weakness of

& Eme heart, and thus tend to prevent the full expansion of the chest,
T <> cause a stooping posture of the body, and to impair the blood
=a md air circulation—all conditions favoring blood-stagnation in the
I B ghest portions of the lungs. Further, the success which attends
x-esidence in a rarefied atmosphere is probably dependent on the
a xncreased rhythmical expansion of the lungs.

CHAPTER XXXII.

PATHOLOGY OF THE CENTRAL NERVOUS SYSTEM.

TuE central nervous system is made up of cells and their pro-
Ceues, and of a conmective-tissue neuroglia with blood-vessels and
Ymphatics. The Golgi method has demonstrated that every nerve-
Cell has one merve process, termed the axis-cylinder process or neu-
¥ on, which gives off collaterals, and, after a short course from the
Cell, is covered with myelin. The myelin sheath remains until near
the termination of the neuron, which breaks up into a brushwork
of fibrils in the neighborhood of other nerve-cells. A number of
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other processes arise from the ganglion-cell termed de:

CM.T

CA.T.

Diagrammatic representation of the motor (efferent) and sensory (afferent) tracts.
Ramon y (‘ajal.)

The Ffferent Tract: C.G. is a pyramidal cell of the cortex of the motor area with its
protoplasmic processes or dendrites.  From the centre of the baxe of the cell is
the neuron or axis-cylinder process, C.M.T., which decussates in the pyrar
terminates in a brushwork of fibrilsin the anterior cornu, .(.(", where it is brol
physiological connection with a spinal motor-cell. This is also represented a
protoplasmic processes and one axis-cylinder process or neuron, which passes o
anterior root to terminate in a motorial end-plate of a muscle-fibre, M.

The Afferent Traet: A ganglion on the posterfor root, P.6;., gives off a T-shaped pro
branch going to the periphery to terminate inan end-organ or plexus; the oth
the posterior column of the spinal cord: some fibres pass into the gray matt
posterior horn.  Thence the impulses are conveyed onward by fresh neurons aris
cells in the gray matter, while other long fibres continue their course onward to t
C.S.T., by the posterior column of the same side. The leg-fibres enter Goll's nuc!
arm-fibres, Burdach's nucleus. From the ganglion-cells of these nuclef the upw
to the cortex after decussation in the medulla is by the fillet of the oppsite xide,
in the optic thalamus. R represents a simple reflex arc consisting of an affere
derived from a posterfor spinal ganglion-cell terminating in the neighborho
anterior-horn cell, from which an efferent fibre is given off.

which, projected into corresponding lymph-spaces, serve to
nourishment for the cell (Fig. 205).
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The neuroglia consists of fine fibrils and branched cells, termed
gléa-cells. It serves to hold the nerve-cells and their processes
together and to carry the blood-vessels and lymphatics.

The gray matter consists of ganglion-cells and their processes
and neuroglia. The white matter consists of axis-cylinders covered
with myelin, to which it owes its color, the nerve-fibres being held
together with neuroglia. The gray matter has a pink tint, which
offers a striking contrast to the dead white of the white matter : the
difference is accounted for by the much greater vascularity of the
former.

Nerve-fibres may be divided into three systems:

(1) Afferent or sensory—those which conduct impulses from the
periphery to the central nervous system.

(2) Afferent—those which conduct impulses from the central
nervous system to the periphery (Figs. 205 and 206).

Scheme to represent the ascending and descending degenerations in transverse lesions ofthe

SDinal cord : A, ascending ; D, descending; 1, crossed pyramidal tract ; 2, direct pyramidal tract ;

comma-shaped tract; 4, intermediary bundle of the lateral column: 5, Goll's column: 6,

h’s column ; 7, direct cerebellar: 8, antero-lateral. Lissauer’s tract at the base of the

Raosterior horn 1s not shown. The ront-zone (bandelette of Charcot) is the portion of the

Tosterior column between Burdach’s column and the posterior horn. (F. W. Mott, after
e.)

(8) Intracentral Commissural—(1) Fibres which run trans-
wersely, uniting the two halves of the central nervous system—e. g.
the corpus callosum, the middle cerebellar peduncle, and the
anterior and posterior commissures of the spinal cord, ete.; (2)
fibres which run longitudinally—e. g. association-fibres of the
cerebral hemispheres and the ground-fibres (ascending and descend-
ing) of the spinal cord.

The normal and morbid anatomy of the central nervous system is

36
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in great measure founded upon the discovery of Waller, that a nerve-
fibre is dependent for its nutrition upon the nerve-cell of which its
axis-cylinder process is an outgrowth. The series of changes which
occur in a nerve-fibre of the peripheral or central nervous system
when cut off from its seat of nutrition experimentally or by disease
is termed Wallerian degeneration.

The methods employed for studying Wallerian degeneration of the
central nervous system, taking (for example) the spinal cord, where
the afferent and efferent tracts are clearly defined, are as follows:
If posterior spinal roots be cut or there be a transverse lesion of the
spinal cord, it would be possible, after ten days have elapsed. to
recognize naked-eye changes in definite tracts of the spinal cord,
provided the spinal cord be suspended in Miiller's fluid for a month
or s0. The cord thus hardened is cut transversely, and the degen-
erated tracts are recognized by their lighter yellow color as compared
with the healthy white matter, which is now stained a brownish-
yellow. For microscopical examination of such an early degenera-
tion there is no method to compare with that of Marchi. It con-
gists in placing thin transverse slices of the central nervous system,
thus hardened, in a solution of one part of a one per cent. solution
of osmic acid and two parts of Miiller's fluid for a week. then wash-
ing with water and cutting by the celloidin method. Sections
should be cut longitudinally and transversely. The early changes
in the axis-cylinder and myelin sheath are beautifully shown. and
even rsingle degenerated fibres can be followed the whole length of
the spinal cord. The healthy fibres are stained a light gray by the
osmic acid, but both the axis-cylinder process and the breaking-up
myelin are stained black, owing to fatty degeneration. Thix
method is most suitable for early degenerations one week to one
month after the lesion. For later degenerations the Weigert and
Weigert-Pal methods are most suitable.  When sclerosis has taken
place it is better to adopt one of the latter methods: the healthy
white matter is then stained blue, and the scleroged tissue is yellow
or unstained, according to the method adopted.  Wallerian degen-
eration of the nerve-fibres of the central nervous system must occur
in all organic lesions. and its extent and distribution will depend
entirely upon the ganglion-cells destroyed or upon the fibres which
have been interrupted in their continuity with the cells of whicks
they are outgrowths. The morbid conditions which may give rise te>»
Wallerian degeneration may be then classified into three headings =
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(1) Inflammatory lesions, circumscribed or diffuse: these will
include meningitis, encephalitis, abscess, myelitis circumscribed or
diffuse.

(2) Local diseases, due to ischzmia. to softening produced by
embolism or thrombosis, and to hemorrhage. causing secondary
degenerations, but not necessarily inflammation except at the seat
of injury.

(3) Primary Degeneration.—It is a debatable question whether
the chronic inflammatory changes which are always associated with
these systemic degenerations are secondary to the atrophy of the
nerve-fibres, or whether thev are primary, and therefore the cause
of the degeneration. The opinion is steadily gaining ground that
the primary cause is a retrogressive nutritional change in the gan-
glion-cells—consequently there is a progressive degeneration of
their axis-cylinder processes, commencing at their terminations.

The microscopical changes in the fibres as a result of degeneration
are a breaking up of the myelin sheath (there is no neurilemma), an
alteration in its chemical composition, and swelling of the axis-cyl-

Fic. 207.

P S aen

——

Degeneration of crossed pyramidal tract at the tenth dorsal segment, forty days after hemi-
‘ection of the spinal cord in the mid-dorsal region. The drawing was made from a photo-
Inl"""l!'!ﬂph of a section of the posterior part of the lateral column. stained by the Pal
Bethod. The condition is one of commencing sclerosis,  The black dots are the swollen
Uiscylinder processes, mingled with the degenerated myelin: here and there are parts
Unstained, showing that the nerve-fibres have disappeared and neuroglia alone is left. A

¥ empty spaces are seen scattered about, showing the previous existence of nerve-fibres at

points. A large number of healthy fibres are seen mingled with the degenerated

; these are the fibres of the direct cerebellar tract on their way to the periphery of the
. (Mott, PAdl. Trans., 1892.)

Inder process, owing to a fatty degeneration, the clear distinction
Yetween the central axis-cylinder and surrounding myelin thus being
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loss of the muscular sense, thermo-an#sthesia, analgesia, tactile anses-
thesia, and hyperzwsthesia. Sometimes tactile and painful impressions

may produce tingling and thrilling
sensations: this perverted sensation
has been termed parssthesia or dysces-
thesia. When an impression on one
part of the body is referred to a sim-
ilar spot on the opposite side, the
condition is known as allocheiria : it
occurs especially in affections of the
posterior columns of the cord.

C'hanges in the Superficial and Deep
Refleres—Both superficial and deep
reflexes are usually exaggerated when
the pyramidal tracts are degenerated,
showing that the cerebral cortex of
the motor area, from which these
fibres originate, exerts an inhibitory
influence upon the simple spinal re-
flex acts.

The knee-jerk is the best example
of a so-called deepreflex, but, although
dependent upon the integrity of the
reflex arc of the fourth and third
lumpbar segments of the spinal cord,
yet careful time-measurements have
shown that it is not a reflex. It is
Produced by striking the quadriceps
tendon put on the stretch by flexing

Fi1c. 209.

Diagram to explain the knee-jerk
(Bherrington): E.c., external cutaneous
nerve; A.c., anterior crural nerve with
¢, cutaneous, and m’, muscular branches
coming from the third and fourth lum-
bar segments of the spinal cord; Ob.,
obturator; Sc., sciatic nerve with I.P,
internal popliteal; E.P., external pop-
liteal branches; Va. Cr., the vasti and
the crureus muscles, the internal portion
being especially concerned in the knee-
jerk. Destruction of the reflex arc of
the third and fourth lumbar segments in
either its efferent or afferent portions
will abolish the knee-jerk,because it will
either paralyzethe vastuscrureusmuscle
or destroy its “ myotatic” irritability.!

the knee, and thereby at the same time relaxing the hamstring
Wuscles, which Sherrington has shown to have a correlative antag-
onistic action to the quadriceps. This is not, however, so much
due to the fact that relaxation of the flexor muscles of the knee
!QQVQQ that joint more free to move when the quadriceps extensor
18 excited to contraction by tapping its stretched tendon, as to the
Teémova] of an antagonistic tonic influence through afferent nerves

! yotatic irritability is the term used by Gowers to embody his view that the

hee‘jetk and other deep reflexes depend on the increased irritability of a stretched

™Muscle, If the tension is sudden and forcible, not only increased irritability, but

ble contraction, occurs. This is especially evident when cerebral influence has
removed by pyramidal degeneration.
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(fifth and sixth lumbar roots) which the flexor group of muscles
exert through the spinal reflex arc upon the correlated extensor
group (Fig. 209). Absence of the tendon reflex without wasting
and degeneration of muscle indicates degeneration of the posterior
columns of the cord. Absence of the tendon reflex with wasting of
muscle and sensory disturbance indicates peripheral nerve-degen-
eration or destruction of central gray matter of anterior and pos-
terior horns. Absence of the tendon reflex with wasting and de-
generation of muscle, but without sensory disturbance, indicates
degeneration of the anterior-horn cells or primary progressive
myopathy.

By muscular degeneration is not meant disuse-atrophy, but a
wasting accompanied by changes in electrical excitability of the
nerve and muscle. Bastian has pointed out that complete destruc-
tive transverse lesions of the spinal cord high up in the dorsal or
cervical regions (and in which presumably therefore the refler arc is
intact) are often followed by absence of the knee-jerk. Of course
the pyramidal tracts will be degenerated, and it is difficult therefore
to understand why the knee-jerks are lost. It cannot be explained
by the removal of cerebellar influence, for the statement of Marchi.
that there exists a descending cerebellar tract, has been disproved.
The knee-jerk is diminished in old age, during sleep, and in ansemia
of the spinal cord.

In cases where the knee-jerk is exaggerated from removal of
cortical influence by degeneration of the pyramidal tracts another
phenomenon is often obtainable—namely, if the calf-muscles which
extend the ankle-joint are suddenly put on the stretch by pressing
the hand against the sole of the foot, a quick contraction occurs,
and by keeping up the pressure there is a recurrence of the con-
tractions at a regular rate (about eight per second); the foot is thus
thrown into a series of clonic spasmodic contractions termed the
Sfoot-clonux or ankle-clonus.  Conditions which give rise to ankle-
clonus are usually accompanied or followed by contracture, a state
of permanently increased muscular tonus.

Examples of refler spinal tonus are also afforded by the action
of the sphincters of the bladder and rectum. The tonic contrac-
tion of these muscles iz abolished by destruction of the lumbar
enlargement of the spinal cord; hence incontinence of faeces and
urine.
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INFLAMMATION OF THE MENINGES.

Three membranes enclose the central nervous system, but, owing
to the intimate connection of the pia mater and arachnoid, these
always suffer together. Inflammation of the tough fibrous dura
mater is termed Pachymeningitis. Inflammation of the soft pia
arachnoid is termed Meningitis, or, more precisely, as the antithesis
to pachymeningitis, Leptomeningitis.

PACHYMENINGITIS.

The dura mater consists of two layers—a thick outer layer which
is periosteal in its functions, and a thin inner layer with a smooth
epithelial surface. Either layer may be the seat of inflammation,
which is usually chronic.

Exrternal Pachymeningitis is frequently caused by caries or necro-
gis of the bones of the skull due to syphilis or wounds.

Internal Pachymenigitis is characterized by the formation of a
false membrane, usually very vascular and conmsisting of several
superimposed layers. Owing to rupture of vessels, blood-cysts are
found between the layers, known by the name of hematomata of
the dura mater. This membrane, which usually causes adherence of
the dura mater to the arachnoid, extends generally over the greater
part of one or both hemispheres, It is rare, and met with usually
in general paralysis of the insane and chronic alcoholism.

MeNINGITIS OR LLEPTOMENINGITIS.

Inflammation of the pia arachnoid is in nearly all cases due to
infective inflammation by micro-organisms. The most important
form is tubercular (p. 424). A number of other causes of infection
exist which may be considered under the headings local and general :

Local.—(1) Traumatic injuries of the head with direct infection.

(2) Adjacent disease outside the dura mater, suppurative otitis,
chronic ear disease with caries of the mastoid or petrous portions of
the temporal bone, and occasionally disease of the bones of the nose
or orbit. The infection in these cases may spread directly or along
the course of lymphatics or blood-vessels.

(3) Tumors and abscesses of the brain may cause adjacent inflam-
mation of the meninges.

@eneral.—Meningitis may occur in the course of certain infective
diseases—e. g. small-pox, scarlet fever, measles, septiczemia, and in
pneumonia and acute rheumatism. Cerebro-spinal meningitis may
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INFLAMMATION OF THE CENTRAL NERVOUS SYSTEM.

Encephalitis.—Inflammation of the brain may arise from three
causes: traumatic injury, inflammation of adjacent structures, and
acute infective diseases—erysipelas, typhoid, typhus, and diphtheria.
Striimpell considers that infantile cerebral hemiplegia is due to a
primary systematic inflammation of the gray matter of the motor cor-
tex analogous to anterior poliomyelitis; hence he terms it Polio-
encephalitis. Very probably the two diseases have an identical
cause. Anatomically, the alteration in the brain-tissue which results
from acute inflammation is a process of red softening (p. 78).

Cerebral Abscess.—The causes may be divided into local and
distant. By far the most frequent local cause of cerebral abscess is
chronic ear disease. Inflammation of the middle ear or mastoid
cells is often followed by a purulent discharge and caries of the
done: not infrequently arrest of the discharge is followed by
abscess. Occasionally there may be no bone disease, only suppu-

rative inflammation of the middle ear or mastoid cells, and in such
cases the infection probably passes by the perivascular lymphatics
along the veins which connect the tympanic eavity and mastoid cells
respectively with the superior petrosal and lateral sinuses. Disease
of the nose and orbit, syphilitic caries of other bones, tumor of the
brain, and injury are among the rarer causes of cerebral abscess.
Distant causes are pyzmia, gangrene of the lung, feetid bronchitis,
bronchiectasis, and empyema,—all rarely met with.

Morbid Anatomy.—Abscess is usually single, but there may be
several, and in pyzmia sometimes many. Owing to ear disease
being such a common cause, abscess is met with most frequently in
aljacent portions of the brain—viz. the temporo-sphenoidal lobe
and the lateral lobe of the cerebellum. In nasal and orbital dis-
ease it is usually in the adjacent frontal lobes.

The process of suppuration commences with inflammatory soften-
ing; cell-infiltration increases greatly, replacing and destroying the
normal structure. Pus is formed, which in the case of ear discase
is usually of a greenish color and frequently of feetid odor and acid
reaction. It is made up of pus-corpuscles, degenerated cells, fat,
cholesterin, hsematoidin, and micro-organisms, usually staphylococci.
The size of the abscess varies greatly, but the average size is be-
tween a walnut and a hen’s egg. The pus is contained at first in

an irregular cavity, and there is a tendency for the abscess to in-
crease by a necrosis of portions of the limiting tissue; it may thus,
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by spreading, burst into the lateral ventricles or externally. It
may, however, become encapsuled by connective tissue, and the
pus, undergoing mucous degencration, becomes thick and viscid.
It is thought that pus thus encapsuled may dry up and caseate or
calcify, or even be completely absorbed, leaving little more than a
scar.

Myelitis. —The term myelitis has been used for all forms of de-
generation of the spinal cord, and thus we have the subdivisions
acute, subacute, and chronic; or it may be considered according to
its localization, and then the terms transverse myelitis, diffuse
myelitis, leucomyelitis, poliomyelitis, and meningo-myelitis are
used.

The evidence showing that primary myelitis does not occur is
accumulating, and the true causes are probably infective organisms
or toxic agencies. Cold, injury, etc. may operate, as they do in
pneumonia, as factors in lowering the vital resistance.

Of all the infective discases which lead to these various forms of
myelitis, syphilis .is the most important; but tuberculosis (in the
production of 'ott’s disease and meningo-myelitis). epidemic cerebro-
spinal meningitis, gonorrhwa, measles, diphtheria, influenza. scarlet
fever, small-pox, and typhoid offer examples of infective diseases
which have been followed by various forms of myelitis.  Probably
the inflammation is due to the toxrines produced in the blood by the
infective organisms.  Other toxic agencies, such as in ergotisum.
pellagra, and lathyrism, offer examples of reyetable poisuns ; lead
and arsenic. of méneral poigons,—any of which may cause myelitis.

Acute Myelitis.—The naked-eve appearances are variable: the
Apinal tissue is sometimes softened, pinkish-white in appearance.
yellowish, or brownish-red, according to the condition of the blood-
vessels and the amount and change in the extravasated red blowd-
corpuscles. (I7de ** Softening.” p. 76.) Very early one finds a
large number of granular corpuscles and amyloid bodies: the axis-
cvlinders are either swollen up, granular, or destroyed. and the
myelin sheaths of the white matter are rapidly broken up and
destroyed.  The ganglion-cells undergo degeneration: their pro-
cesses are seen broken off.  In the first stages they become globular
and pigmented; they then present signs of atrophy, and eventually
may completely disappear.

The ressels, thrombosis of which appears in many cases to be the
determining cause of the above-mentioned changes, are gorged with
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blood, and their lymphatic sheaths distended and filled with leu-
cocytes, and when the inflammation is very intense hemorrhages
may be found. There is an increase of nuclei and small round-cells
in the gray matter, and the stellate (or Deiter's) cells are more
numerous than normal.

Later the connective tissue undergoes proliferation, and there is
rapid progressive softening of the nervous elements, owing to
granulo-fatty degeneration. The process thus passes into the
chronic stage, constituting gray softening. Hemorrhages may occur
in these foci of softening, and eventually the process ends in a
sclerosis.

Diffuse Myelites have a common pathological anatomy, but the
clinical symptoms will of necessity vary according to the seat,
extent, and distribution of the inflammatory process. In the
ordinary acute dorsal myelitis phenomena of exaggerated sensibility
—such as pain, numbness, and tingling—mark the onset, which is
followed by paraplegia, and later on by contracture, with exaggerated
superficial and deep reflexes, due to the removal of the cerebral
influence by degeneration of the pyramidal tracts: there will prob-
ably also be wasting of muscles and the reaction of degeneration
due to destruction of anterior-horn cells. The hyperesthesia
and pain are due to inflammation and irritation of the gray matter
of the posterior horns, and the an@sthesia, which later on replaces
the exaggerated sensibility, to destruction of this gray matter and
the adjacent commissural white fibres of the lateral column.

Retention of urine and feces, due to tonic spasm of the sphincters,
invariably precedes the incontinence.

Trophic troubles, especially bed-sores over the sacrum, arise, and
these, together with bladder complications, are usually the cause of
death. Rapid wasting of the muscles of the leg would indicate the
invasion of the lumbo-sacral region, also the absence of tonic con-
traction of the sphincters, the centres of which are situated in this
region. Involvement of the arms points to inflammation of the
cervical enlargement.

Periependymal (or Central) Myelitis occasionally occurs, but
the effects depend, like syringomyelia, upon the amount and seat of
destruction of the gray matter.

Meningo-myelitis. —Lately Erb has called attentign to the fact
that in syphilis, very frequently in the early secondary stage of the
disease, a focal myelitis occurs characterized by paraplegia, with






INFLAMMATION OF THE NERVOUS SYSTEM. 673

Fia. 210.

Diagrammatic representation of the supply of the groups of anterior-horn ceclls by the
radicular branches of the anterior median arteries, showing one group of cells completely
destroyed by occlusion of one of these small vessels, and thus explaining why in polio-
myelitis there is usually permanent loss of movement in some one or more muscles. (F. W,

Mott.)

blocking of the anterior radicular arteries by inflammatory throm-

bosis, possibly of infective origin (Fig.
210), by which one or all the groups
of cells in the anterior horn are de-
stroyed, according to the extent of
occlusion ; thus patches of softening
arise in the anterior cornua on one
or both sides. The appearances pre-
sented by the spinal cord may vary
very considerably, according to the
length of time which has elapsed since
the onset of the disease. In an old
case examination of the segments of
the spinal cord corresponding to the
muscular paralysis (lumbar and cervi-
aal enlargements usually), exhibits a
more marked translucency of the gray
matter of the anterior horns, and,
if limited to one side, as it often is,
8 diminution in size of the anterior
horn as compared with the opposite
healthy side. The anterior-horn
cells are either absent or here and
there obtuse, or rounded protoplasmic
bodies without processes, and stain-
ing well with carmine, are seen—
probably vestiges of degenerated

Fic. 211.

L2
Descending degeneration in the pyr-
amidal tract following hemorrhage
into the internal capsule. The direct
tract is well marked, and is represent-
ed at a lower level than it is usually
seen. (F. W. Mott.)
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ganglion-cells (Fig. 218). The fine nerve-plexus around the cells
is either greatly diminished or completely absent, and only neur-
oglia and Deiter’s cells may be visible. The vessels are thickened.
When the lesion is bilateral it is rarely symmetrical ; more frequently
it is unilateral, and it will then be observed that there is secondary
atrophy of correlated structures of the same half of the cord—viz.
of the posterior column, antero-lateral column, and posterior horn,
and some observers have described atrophy of the corresponding
motor convolutions of the brain. Atrophy of anterior root-fibres
must occur. Atrophy of the bones has also been found.

Landry’s Paralysis (acute ascending paralysis): no definite
lesion has been described; it may be due to the effects of a toxine
acting upon the central or peripheral nervous system. The absence
of troubles of nutrition and sensibility points to the poison acting,
like curare, especially upon the motor tract, and serves to dis-
tinguish the disease from acute myelitis (p. 570).

CeREBRAL HEMORRHAGE.

The various forms of softening which follow vascular occlusion
have already been described. Cerebral hemorrhage is the most
frequent cause of hemiplegia in subjects who have passed forty,
and, according to Gowers, it seldom occurs under that age unless
Bright's disease or aneurysm exists—the latter produced by infective
embolism and subsequent infective inflammation of the walls of the
artery, which may eventually lead to its rupture. The association
of granular, contracted, or gouty kidney with apoplexy has long
been recognized, the conditions being favorable to the rupture of
the delicate cerebral vessels. It has been shown by Charcot that
in most of these cases of hemorrhage minute miliary aneurysms are
found on the small vessels entering the substance of the brain
(p- 178): but there is one artery in particular, the left lenticulo-
striate artery, which is especially liable to disease and rupture. and
which has therefore been called * the artery of hemorrhage.” In
Bright's disease there is high arterial tension, due to hypertrophy
of the left ventricle and increased peripheral resistance. The small
arteries which supply the baral ganglia come off directly at right
angles from the large arteries at the base of the brain: they are
terminal arteries, and, like all the intracercbral vessels, they are
not supported by the substance of the brain, being surrounded by a
perivascular lymphatic sheath. It is easy to understand, therefore,
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PriMarY PaTHOLOGICAL DEGENERATIONS.
Primary systemic degenerations may affect either the afferent
sensory paths or the efferent motor paths, and not infrequently the
two are combined.

1. DEGENERATIONS OF AFFERENT TRACTS.—These
systemic degenerations have been looked upon as primary scleroses,
the atrophy of the nerve-fibres being secondary to overgrowth of
the neuroglia connective tissue and changes in the vessels. It is,
however, more probable that the sclerosis is secondary to a progres-
sive atrophy of the nerve-fibres, brought about by retrogressive
changes in the nutrition of the ganglion-cells of which the nerve-
fibres are projections.

The causes of the nutritional degradation of the nerve-cells are
inherited defect and various functional excesses, by which they are
unable, under altered conditions of the medium of nutrition, to
maintain the nourishment of their axis-cylinder processes; hence
their degeneration. .

The nutrient medium and its supply are especially liable to be
affected by the poison of syphilis,
aleohol, and lead, but, inasmuch as
each and all of these may also pro-
duce changes in the vessel-walls,
itis difficult to decide whether in
many cases the vascular changes
may not be primary to, or at any
rate simultaneous with, the nutri-
tional changes of the nerve-cells
and their processes.

Locomotor Ataxy, or Tabes
Dorsalis, is the commonest exam-

Fie. 216.

Diagram to represent the lesion in an

. Ple of primary systemic degenera-
tion of the afferent tract. Recent
observations have shown that the
peripheral nerves, as well as the
posterior columns of the cord,
undergo degeneration: and this
supports the view of Marie that
the primary change is a nutritional

advanced case of locomotor ataxy. The
light parts indicate the sclerosis. It will
be observed that nearly the whole poste-
rior column is affected, and there is an
atrophy of the fibres of the root-zone and
of the plexus around the cells of Clarke's
column, which appears clear in conse-
quence of thc absence of the nervous
reticule which exists in healthy spinal
cords. The number of cells has not
diminished. (F. W. Mott.)

defect of the ganglion-cells on the posterior root. In this disease
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atrophy of the posterior columns. There is simultaneously a
wasting of the peripheral nerve-fibres.

The first or pre-ataxic stage is characterized by absence of the
kneejerk, lightning pains, Argyll-Robertson pupils, frequently vis-
ceral crises, gray atrophy of the optic nerves, and ocular paralyses.

The ataxic stage: motor inco-ordination, various sensory dis-
turbances—notably numbness in the soles of the feet and inability
to stand with the eyes shut—trophic disturbances, such as perforating
ulcer, joint affections, and atrophy of bones, etc.

The visceral crises have been associated with affection of Clarke’s
column, but it is highly probable that they may be due to nutri-
tional disturbances in the sympathetic ganglia, just as the other
symptoms are supposed to be due to nutritional disturbances of the
spinal ganglia of the posterior root. The loss of the knee-jerks is
the earliest and most constant symptom: since the root-zone (ban-
delette of Charcot) is the earliest and most constant lesion of ataxy,
itis highly probable that the loss of the knee-jerk is connected with
the atrophy of those fibres derived from the third and fourth pos-
terior lumbar roots, which on entering the spinal cord take up this
position for a short distance before entering the gray matter (Fig.
206). Changes have been found in certain cerebral convolutions.
It is possible that tabes dorsalis is a degenerative disease of the
whole afferent tract.

Ataxic Paraplegia is a disease in which there is a combination
of symptoms of lateral sclerosis and ataxy. The knee-jerks are
exaggerated. The combined sclerosis of the lateral and posterior
columns explains this condition.

Friedreich’s Disease, or Hereditary Ataxy. is a lesion of the
Posterior columns, as in ataxy, but also an atrophy of the cells of
Clarke’s column, and consequently degeneration of the direct cere-
bellar tract : moreover, in some cases the crossed pyramidal tracts
are affected. Beyond the hereditary history nothing is known of
its etiology. It may therefore be considered duc to an inherited
developmental defect by which certain nervous structures undergo
atrophy, and the neuroglia, hyperplasia.

. 2. DEGENERATIONS OF EFFERENT TRACTS.— The most
MMportant are—(1) primary lateral sclerosis ; (2) amyotrophic lateral
Sclerogis ; (3) progressive muscular atrophy. In all these discases
Bystemic degeneration of tracts of nerve-fibres, vascular changes,
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and overgrowth of connective tissue occur. Which is the primary
process—the atrophy of the nervous elements or the vascular changes
and sclerosis ? The protoplasmic processes of the ganglion-cells
project into a lymph-space which is in connection with lymph-
capillaries or with the perivascular lymphatics of the small vessels.
It is common to find in chronic degenerative processes of the central
nervous system periarteritis and distention of the perivascular lym-
phatics with leucocytes. It might be reasonably argued, therefore,
that the poisons, such as alcohol, lead, and of syphilis (the most
potent factor in the production of nervous disease), produced their
effects by direct action upon the vessels. There are, bowever,
instances of degeneration by no means uncommon—e. y. amyotro-
phic lateral sclerosis and progressive muscular atrophy—in which
none of these factors may exist, and the changes in the vessels and
neuroglia must be considered, therefore, due to a primary atruphy
of the ganglion-cells and their processes. Strychnine and the
toxines produced by the bacillus of tetanus and diphtheria are ex-
amples of poisons which act directly upon the nerve-cells or their
processes ; and Langley has shown that nicotine has a specially
poisonous effect upon the cells of the peripheral ganglia. It is
possible that syphilitic toxines may vary in different individuals, or
that hereditary defects may determine the seat of action of the toxic
agency. In some people the vessels suffer first, in others the nerve-
cells, while' in others, again, both vessels and perve-clements may
be affected simultancously.

Primary Lateral Sclerosis—termed ** idiopathic " when there i
no local disease affecting the path of the pyramidal fibres from the
cortex. It is in all probability due either to a process of softening
from vascular occlusion or retrogressive nutritional changes in the
cells of the cortex of the motor area by which the pyramidal tracta
degenerate.

Progressive Muscular Atrophy and Amyotrophic Lateral
Sclerosis are probably one and the same disease. In the former,
the more common, the degeneration commences in the lower segment
of the motor path. and the primary change is in the anterior-horn
cells (Figs. 217 and 218¥): but sooner or later the upper pyramidal
segment of the motor path ix affected.  The changes in the anterior
cornua and muscles resemble those met with in old anterior polio-
myelitis already deseribed. Clinically, the affection of the pyramidal
tracts is not demonstrable, owing to the primary wasting of the an-
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have been affected. Bulbar paralysis is the same disease as pro-
gressive muscular atrophy, and is due to a degeneration affecting
the motor nuclei of the medulla, particularly a group of cells known
as the glosso-labial laryngeal nucleus. It often forms the final stage
of progressive muscular atrophy.

General Paralysis of the Insane is considered by many author-
ities to be due to a primary nutritional change in the cells of the
cortex cerebri. The etiological factors of the disease are hereditary
defect, alcohol, syphilis, mental overwork, sexual excess, and anx-
iety. The pathological process in the brain bears a resemblance to
the changes in the cord in tabes. There are chronic thickening and
opacity of the membranes, peri-encephalitis ; the vessels are often
gorged with blood, and their walls thickened and in a state of
chronic inflammation. The perivascular lymphatic sheaths are dis-
tended and filled with leucocytes. The ganglion-cells of the cortex
are degenerated ; some are swollen up, others atrophied, and there
is an overgrowth of connective tissue and increase of the glia-cells.
Generally the frontal lobes of the brain suffer first: the symptoms
are varied and depend in a great measure upon the portions of the
cortex which are most affected. Second-
ary degenerations of the spinal cord fre- Fie. 222.
quently occur. In some cases general
paralysis may be associated with ataxy.

Insular 8clerosis.— Disseminated
throughout the central nervous.system in
the gray and \yhite matter, more often the . = "o el
latter, are varying sized dslets of sclerosis, spinal cord (from a case of in-
consisting of a feltwork of fine neuroglia- 5! Sclersiv). An islet of

sclerosis, stained deeply, oc-
fibrils (Figs. 222 and 223). This sclero- cupying no definite tract, is
. . y seen in the posterfor column.
sis, however, does not cause systemic Wal- (5 w. yott)
lerian degeneration, because, although the
myelin sheath disappears, the axis-cylinders persist in the sclerosed
tissue. The characteristic rhythmical tremors in intentional move-
ment may be due to the absence of the myelin sheath, by which
voluntary impulses are not insulated in their passage along the
pyramidal tract.

Syphilis may produce multiple disseminated patches of soften-
ing and sclerosis, but the axis-cylinders are destroyed in the dis-
eased foci, and, consequently, there is always secondary degen-

eration.
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sensations, and the posterior columns tactile and muscular sense
impressions. The destruction of the anterior horns produces the
muscular wasting, while that of the posterior horns the sensory
disturbance, and, possibly, the trophic affections that often occur
(Fig. 224).  Of course the distribution of the motor, sensory, and
trophic changes will depend entirely upon the scgments of the
spinal cord affected. There may be unilateral destruction of
anterior and posterior horns of the same side; and this has been
found associated with motor paralysis and sensory disturbance of
the same limb or side of the body.

PriMARY PRrROGRESSIVE MYOPATHIES.

The etiology of this group of muscular atrophies is still obscure.
Heredity plays a prominent part, especially through the maternal
side. No definite pathological lesion of the central nervous system
has been observed, and the disease is said to be a primary atrophy
of the muscle-fibres. Pseudo-hypertrophic paralysis (p. 113) and
Erb's juvenile paralysis are the best-known types.
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hypertrophous, 53
primary, 54
pulmonary vesicular, 52
secondary, 55
varieties, 53

Empyema, 510

Encephalitis, 567

Encephaloid cancer, 200

Enchondromata, 158

Endarteritis, chronic, 483

Endocarditis, 488
acute, 489
chronic, 491
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an cause of embolism, 254
necrosin, 41
sources of, 57
Fatty degeneration, 56-76, 226
causes of, 65
of arterien, 71
of blood-veels, 71
of brain, 76, 267
of capillaries, 72
of heart, 73
of kidneys, 76
of muncle, 72
infiltration, 57
of comnective tissue, H8
of heart, 60
of liver, oY, 61, 62
of muscle, H9, 72
metamorphosis, 56, 64, 67, 79
Favus, 401
Fermentation, 316
etiology of, 318
m-nu-l]umry of, 317
of urine, 367
physical theory of, 318
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, Fermentation, products of, 322
i vital theory, 320, 321
| Ferments, organized, 318, 321
unorganized, 318, 321, 340
Fever, 270-278
aseptic traumatic, 278
defmition of, 270
essential, 277
hysterical, 278
infective, 277
inflammatory, 277
nervous, 278
non-infective, 278
pathology of, 275, 276
primary, 277
secondary, 277
simple traumatic, 278
stages of, 272
symptoms of, 272
temperature in, 272
Fibroblasts, 294
Fibroid induration, ar result of inflan
tion, 297
as result of mechanical hypers
231
as result of syphilis, 448
of heart, 493
Fibromata, 153
Fibromyoma, 133
Fibroplastic tumor, 178
Formative cells, 204
Friedreich's dixease, 581
Functional activity, 21

| (YANGRENE, 35
| circumscribed, 39
dry, 38
inflammatory, 41
moist, 38
renile, 36, 37, 40, 103
| traumatic spreading, 369
=(_?elntinifurm cancer, 197, 207
" General paralysis of the insane, 385
| Gienesin of celly, 27, 193
" Germ-theory of disease, 317
Giant-cells, 405
, Giant-growth, 116
' Gibbes' double stain for tubercle ba
349
Glanders, 454
Glandx, serofulous, 496
“Glandular tumory, 184
Glioma, 174
Glomerulo-nephritiy, 524
' Glossy skin, 24
Gluge, corpuscles of, 67
Gonorrheea, micrococed in, 371
Gram's method of staining micro-o1
ismy, 349
Granular degeneration, 79
| Granulations, 204, 303, 304
FGranulation tissue, 24
growth, 304




Grranule-carriers, 67

(Iranule-cells, 67

Caranulomata, infective, 403

Giray degeneration, 578
matter, 561

Ciummata, 296, 449, 450, 451

l_[.h\l ATIC pigments, 104
Hmnntmdm, 78, 105, 107
X lemogenesis, 219
Elwmolysis, 202
I{a.-momdenn. 105
Healing of wounds, 126-129
Health, standard of, 17, 29
Heart, brown ntroph\ of, 75
chnmzes in vrenu, 81
cloudy swelling, 81
fatty degeneration of, 73
infiltration of, 59
fibroid induration of, 493
hypertrophy of, 116-118
inflammation of 491
Hemorrhagic mfarct 259
Hepatic abscess, 511
Hepatization, gray, 531, 532
red, 531
Heredity, 32
Herpes, 24
Heterologous, 134
Heterotopic, 134
Hodgkin’s disease, 166, 221, 223
Homologous, 134
Horns, 183
Hyaloplasm, 19
Hydrocele, encysted, 211
Hygromata, 212
Hypcnrmia, 226
acute, 227
mechanical, 227, 228, 233
of liver, ! 33
of lungs, 235
post-mortem evidences of, 232
results of, 228, 230
Hyperplasia, 113
Hyperpyrexia, 273
Hypertrophy, 25, 110
compensatory, 114
f:ilrt(';i 113
preudo, 113
Hyphwe, 397
H\plmm\cetes 323, 397
Hypoblast, 28
Hypostatic congestion, 230

CTERUS NEONATORUM, 108
Immunity, acquired, 360, 361
from infective diseases, 360
inherited or natural, 360
theories of, 365
Infaret, 258
hemorrhagic, 259
large, 265
small, 264
38
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Infarct, white, 259
. Infarction, 258

hology of, 2
|In¥ea:t13e0§rs;nes, 316, 358

1
!
I
I

immunity from, &
granulomata, 403
isons, 506

Intfiltrations, 45

albuminous, 79
fatty, 61

Inflammation, 36, 279, 286

etiology of, 307
changes in blood-vessels and circulation
in, 279, 280
in inflamed tissues, 235
clinical sigus of, 290
croupous, 504, 505
cryptogenetic, 310
definition, 279
diphtheritic, 377, 504, 505
emigration of blood-corpuscles in, 281
essential lesion of, 286
explanation of microscopic phenomena
of, 287
extravascular, 316
exudation in, 288
fibrinous, 293
formation of pus in, 298
ﬁungrenous. 307
orrhagic, 304
histology of, 279
idiopathic, 307, 310
infective, 298
intravascular, 316
membranous, 293
modes of arrest of, 313
spread of, 312
necrotic, 307
phagoceytosis and, 315
phanerogenetic, JOt 308
process of, 279
pmductivc, 294
purulent, 298
scrofulous, 440
sero-fibrinous, 293
serous, 292
simple, 307, 308
stasis in, 289
suppurative, 298
terminations of, 305
traumatic, 307, 308
ulcerative, 302
varieties of, 291
of arteries, 482
of blood-vessels, 482
of bone, 475
of brain and spinal cord, 568
of cartilage, 474
of central nervous system, 569
of connective tissues, 473
of cornea, 474
of heart, 487
of kidnevs, 524
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Inflammation of liver, 510
of lungs, 529
of lymphatic structures, 495
of meninges, 567
of mucous membranes, 502
of serous membranes, 502, 508
of special nerves, 287
of tuwuen, 279
of veinu, 487
Inflammatory fever, 277
Influenza bacillus, 386
Insular sclerosis, 585
Intemstitial, 208
hepatitiy, 510
nephritis, 524
poneumonia, 540
Intestine, lardaceous degeneration of, 97
tuberculosis of, 428
typhoid ulceration of, 498

K.\RY()KI.\'FAS‘IS, 27
Keratitis, trigeminal, 24
Kidney, abwcess of, 516
cloudy swelling, 81
fatty degeneration, 76
glomerulo-nephritiy, 52
granular, 528
infarction, 261
interstitial nephritis, 524
Inrdaceous degeneration of, 92
leuchumic, 324
searlatinal nephritis, 523
suppurative nephritis, 516
surgical, 517
tubal nephritiy, 519
Knee-jerk, 55

ANDRY'S PARALYSIS, 574
Lardaceous degeneration, 86, 89
nature of, KXl
of alimentary canal, 97
of blood-vessels, 83
of kidneys, 92
of liver, N
of lymphatie glandx, 97
of spleen, 95
substance, nature of, 86
reactions of, 86
Lecithin, 65
Leprosy, 443
anwxthetic, 444
tubercular, 444
Leptomeningitin, 567
Leptothrix, 325
Leuchiwemia, 219
hlood ill. ped |
kidnevs in, 224
liver in, 224
Ivmphatic, 220, 223
marrow in, 223
myelogenie, 220
pathology, 220
spleen, in, 222

INDEX.

Leucocytosin, 220

Lipomata, 157

Lithoperdion, 101

Litten’s explanation of infarction, 261

Liver, abscess of, 511
acute yellow atrophy of, 515
adenoma of, 188
changes in, in pyrexia, 81
cirrhosis of, 511
fatty infiltration of, 61, 512
inflammation of, 511
in splenic anemia, 224
lardaceons degeneration of, 80
leuchiemic growths in, 224
nutmeg, 63, 233
syphilitic diseases of, 453

Locomotor ataxy, 579

Lsefller's stain, 384

Lungy, abeces: of, 535
broncho-pneumonia, 535
brown induration of, 235
catarrhal pneumonia, 529
cirrhosis of, 529
croupous pncumonia, 529
emphysema of, 52, 53
gangrene of, 535
hypernemia of, 235
hypostatic congestion, 230
induration of, 235
infarction of, 268
inflammation of, 524
intenstitinl pneumonia, 540
phthisis, 545
pigmentation of, 109
tuberculosis of, 430

Lupus nodules, 296
vulgaris, 438

Lymph, 236, 20:

! Lymphadenoma, 166
| Lymphagogues, 237

Lymphangiomata, 168
Lymphatic glandx, inflammation of, 495
ardaceous degeneration of, 947
leuchwemie, 223
non-inflummatory, 163
enlarzement of, 166
serofulous, 440
tuberculosis of, 427
structures, inflammation of, in typhoid
fever, 496
Lymphocytey, 315
Lymphomata, 163
Lympho-sarcomata, 165, 174

‘ ADURA FOOT, 400

1 Makrocheilia, 116, 168
Makroglosia, 116, 168
Malaria, 468

blood in, 469

plasmodinm of, 472
Malinaney, 136, 141
cachexia of, 136

ranses of, 139



Malignancy, different degrees of, 137
secondary growths, 137
theories of, 142, 144

Malignant cedema, 389
pustule, 378

Mallein, 457

Mammary gland, adenoma of, 186

adeno-fibroma of, 185
adeno-sarcoma of, 185
cystic sarcoma of, 187
scirrhus of, 199

Marchi’s stain, 5682

Measles, micrococeei in, 376

Melanin, 106

Melanosis, 177

Melanotic sarcoma, 177

Meninges, inflammation of, 567

Meningitis, 567
tubercular, 424

Mesarteritis, 485

Mesoblast, 23

Metamorphoses, 45

Metastatic abscesses, 265, 466

Microbacteria, 376

Micrococci, 366, 376
of atrophy of liver (acutei, 376
of dysentery, 506
of erysipelas, 370

of gangrene (spreading traumatic), 369

of gonorrheea, 371
of inflammation, 367
of measles, 376
of meningitis (cerebro-spinal), 376
of osteomyelitis (acute), 475
of pneumonia, 373
of pyemia, 461
of septiceemia, 461
of suppuration, 367
of typhoid, 379
of typhus, 376
Micro-organisms, cultivation of, 350
in Huids, 350
in solids, 351
in plate-cultures, 352
in tube-cultures, 351
demonstration of, in fluids, 348
disease and, 358
wth of, 347
In tissues, 349
staining of, 348
virulence of, 346
Microsporon furfur, 402
Mollities ossium, 479
Molluscum fibrosum, 154
Mortification, 35
Moulds, 323, 397, 400
Mucin, characters of, 81
Mucoid degeneration, 81, 207
Mucous cysty, 210
membranes, adenomata of, 188
catarrhal inflammation of, 502
croupous inflammation of, 502
diphtheritic inflammation of, 502

INDEX.

Mucous membranes, tuberculosis of, 428
Mummification, 38
Muscle, atrophy of, 51
cloudy swelling of, 81
fatty degeneration of, 72
infiltration of, 59
.in typhoid fever, 81
regeneration of, 123
Zenker's degeneration of, 84
Mycetoma, 402
Mycoprotein, 323
Myelitis, 571
acute, 570
central, 571
diffuse, 571
meningo-, 571
transverse, 571
Myelogenic leuchwemia, 220, 222
Myeloid tumor, 180
cells, 180
Myocarditis, 491

. Myomalacia cordis, 494

Myomata, 149

Myoma of uterus, 149
Mpyotatic irritability, 572
Myxwdema, 82

- Myxomata, 155

Myxo-sarcomata, 181

ASAL POLYPUS, 154
Necrobiosis, 39

' Necrosis, 35, 226, 232, 306, 478

coagulation, 36, 39

course of, 39

fat, 41, 42
Nephritiy, 516

glomerulo-, 524

interstitial, 524

parenchymatous, 519

scarlatinal, 523

suppurative, 516

tubal, 519
Nerve-fibres, systems of, 561
Nerves, regeneration of, 124

section of, 51
Nervous system as cause of atrophy, 51

and nutrition, 23

Neuromata, 150, 155
Neuron, 539
Neutrophile cells, 316
New formations, 112
Non-pathogenic organisms, 338
Nucleus, 18, 20
Nucleoplasm, 20
Nutmey liver, 63, 233
Nutrition, arrested, 35

impaired, 44

increased, 112

.

~Nutritive equilibrium, 21

I
)

exchange, 23

BESITY, 56, 59
Obstruction in arteries, 35
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Obstruction in capillaries, 35
in veinx, 36
(Edema, inflammatory, 292
malignant, 389
Oidium albicans, 397
Odwpherey, 399
Organisms, 316
urll'eut of, .»42)0
cultivation, 35
fate of, 346
methods of investigation, 348
virulence of, 34t
Osteomalacia, 479
Oxteomata, 161
Ousteochondroma, 160
Osteomyelitin, 3689, 475, 476
Oxteoid sarcoma, 178
Ostitis, 475, 476
condensing, 477
deformans, 477
rarefving, 478
Ovarian cysty, 211

ACHYMENINGITIS,
Papillomata, 182
Paraplegia, 571
ataxic, HR1
Paraxites, vegetable, 316, 322
conditions of life and growth, 327
Pathogenic bacteria, 366
onganisms, 338
Pathology, modern, 17
Pelvis, asteomalacie, 4852
Peri-ependyma, 571
Peri-encephalitis, 585
Perihepatitis, 510
Periostitis, 475, 476
Perithecium, 399
Pernicioux amemia, 216
blood in, 216
heart in, 218
marrow in, 217
pathology of, 219
Phagoeyvtes, 316
Phagocy tesis, 315
Phlchitis, 242, 253, 487
Phleboliths, 100
l’hmlnlmrm-. effects of, 63, 66, T4 76, 219
Phyvsiological resistanee, 47, HU
Phlegmasia dolens, 253
Phthisis, **eollier's,”" 111
** knife-grinder's,”" 111
pulmonary, 545
t'(illlﬂt_’_\' of, HR
lliﬂulu‘{)‘ of, H46
pathology of, 554
tubercle bacilli in, 415
Pia mater, tuberculosis of, 424
Pigment, sources of, 104
Pigmentary degeneration, 104
Pirmentation, 25, 54, 196, 235
from the hile, 107
from the blood, 107

567

INDEX.

| Pigmentation, extraneous, 108
of lungs, 109
of sputum, 108
Pityriasis versicolor, 402
Plasmmhum malariw, 472
I’neummnn, broncho- or catarrhal, &

! cmupmn, 529, 541
i hypostatic, 540
| intenstitial or chronie, 540
| micrococei in, 373
| Polypus, nasal, 154
" Pust-mortem vlmngw. 42, 44
discoloration, 42
staining, 42
Pnluumcophnhnu, 5"
Poliomychtis, 572
Primary myopathies, 587
Progresiive muscular atrophy, 582
Protoplasm, 18
,coagulation of, after death, 44
metamorphosexs of, 19
Protozoa of malaria, 195
. Psammoma, 155
~ Ireudo-hypertrophic muscular paraly
ONT
. Pulmonary a mplux\. 2658
plntlll-m, d
- Pun, ohamotom of, 300, 301
Pywemia, 466
and septicaemia, 461
. metastatic, 3649
abmeesses in, 466
Pyelitin, 24
Prowix, 367, 370
Pyrexia, tisue-changes in, 79
1
' l EGENERATION, 118, 288
of adipese tisane, 119
of bone, 121, 123
of cartilage, 121
of common connective tissue,
of epithelium, 126
of musele, 123
of nerve-cells and nerves, 124
of vessels, 119
Relapsing fever, 340
Repair, 23
Retention-evsty, 210
. Rhinoscleroma, 457
"Rickets, 479
Rickety pelviy, 482
Rigor mortis, 43
nature of change in musele, 43
Rodent uleer, 204
Root-svmptoms, 572

11y

1 AGO SPLEEN,” 96
b Napremia, $462-463
Sarcina, 376
Narcode, 18
Sarcomata, 169
alveolar, 175



Sarcomata, clinical characters of, 172
cystie, 209
Iympho-, 174
melanotie, 177
mixed-celled, 170
myeloid-celled, 170
msteoid, 178
round-celled, 170, 173
spindle-celled, 170
varictiey, 170, 171
Sq-arlating, kidney changes in, 523
Rq-ar-tissue, 296
=g sirrhous cancer, 198
SSsirrhus, 198
of mamma, 199
SSc=hizomycetes, 323
S ~lerosis, amyotrophic lateral, 582
ascending, 277
descending, 582
disseminated, 385
insular, 585
primary, 579
lateral, 5%2
secondary, 579
of bone, 477
of brain, 576
of cord, 579, 582, 586
of gray matter, 573
.. of nerve, 573
rnofula, HO
S« mfulous inflimmation, 440
— owwhaceous cysty, 210
nile gangrene, 36, 40, 103
STSptie infection, 463, 464, 465
of intoxication, 462, 463, 465
.. traumatic fever, 278
epticemia, 461, 462
. of mice, 387
Sequestrum, 478
Serons membranes, inflammation of, 508
Serum therapeutics, 364
Nilicosis, 111
Skin, bronzing of, 107
glosy, 24
wart, 182
Slough, separation of, 303
Softening, cerebral, 76
gray, 571
red, 78, 267
vellow, 78
Specilics, acute, 403
Spermatic influence of cells, 134, 147
Spermatozoids, 399
Sphierobacteria, 366
Sphacelus, 39
Spinal cord, inflammation of, 570
selerosis of, 571
Spirillum of cholera, 391
Spirobacteria, 390
Spirochaeta, 325, 390

INDEX.

| Splenic anemia, 222

fever, 377
. Spontaneous generation, 338
' Sporangiophore, 398
- Sporangium, 398
Staphylococei, 325
Sterigmata, 398
Streptococci, 325

597

Suppuration, 297, 298, 301, 307, 311, 367

. Syphilis, 447, 484
arterial changes in, 452
. fibroid changes in, 448
| gummata in, 450
' nature of lesions in, 447
i Syphilomata, 449
! Syringorayelia, 586
{MMABES DORSALIS, 579
| 1 Tattooing, 108
| Temperature in health, 270
| paradoxical, 273
! post-mortem, rise of, 275
lTeratomam, 207
Tetanine, 389
Tetano-toxine, 389
Tetanus bacillus, 388
toxalbumose, 389
Thallophytes, 322
Thermogenesia, 276
Thermotaxis, 277
Thrombosis, 240-246, 269
causes of, 240
of brain, 267
results of, 251
Thrombus, 240, 254 .
,  calcification of, 250
i canalization of, 251
characters of, 246
later changes in, 248
organization of, 243
| red, 246
secondary, 256
’ softening, 250
white or mixed, 246
Thrush, 397
i Tinea circinata, 401
kerion, 401
sycosis, 402
' tonsurans, 401
| unguium, 402
Toxines, 340
Transplantation of tissues, 130
Traumatic fever, 278
Trichophyton tonsurans, 401

Trophic influence, 23-35, 571, 581

nerves, 25
Trophoneuroses, 51
Tubercle, 404

bacilli, 415

giant-cells in, 405

Spleen, lardaceous degeneration of, 95, 96 gray and vellow, 404

leuchemic, 222
in typhoid fever, 497

hixtology of, 405
| in pulmonary phthisis, 546



598

Tubercle, naked-eye appearances of, 404

older doctrines respecting, 413
seats of, 40
semndan' changes of, 408
source of cells in, 406
Tubercular disease of bones, 434
empyema, 438
hydrops, 438
lepmav. 443
meningitis, 424
osteomyelitis, 435
perloomw, 435
synovitis, 437
Tuberculosis, acute, 404
artificial production of, 413
etiology of, 413
of camlage, 437
of intestine, 428
of lungs, 430
of lymphatic glands, 427
of mucons membranes, 428
of p ‘m mater, 424
pathology of, 413
Tuberculous dJathesln, 442
Tuberosa, aynovitis, 438
Tumors, 131
causes of malignancy, 137
classification of, 147
clinical course, "136
connective timue, 153
cvatic, 208
(fehmtmn, 131
development of, 132
etiology of, 141-147
mallgnnnq 136
parusitic theory, 144
recurrence and goneraluanm. 137
retrogressive changex in, 135
simple, 136
theory of embrvonw remaing, 142
Ty, phmd fever, 379
micro-organisms in, 379

INDEX.

Typhoid fever, muscular change in, ¢
‘Typhus, micrococei in, 376

LCERATION, tubercular, of i
tine, 428
tvphoid, of intestine, 488, 501
Urine, fermentation of, 367
Uterus, myoma of, 149

ACCINIA, micrococei in, 376
Vacuoles, 19
Vegetable parasites, 318, 322, 323
classification of, 353
conditions of life of, 327
distribution of, in Nature, 332
methods of demonstrating, 348
morphology and life-history, 324
Veiny, inflammation of, 487
varicose, 487
Vibrio, 325
Virchow’s dictum, 27
Vital activity, 21
energy, 21
Viulity, deprewed, 343

WALLIER] AN DEGENERATI
562

Warts, 182, 183

Waste, 23, 48

Weigert's stain, 348, 562

Wens, 154

White matter, 561

Woolsorter' s dixease, 378

l\\'ounda, healing of, 126-129
‘YEASTS, 323, 306

7ENKER'S DEGENERATION
4 MUSCLE, 84

Zieh!'s fluid, 350

Zooglaea, 325

Zyggorpores, 398
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12mo. volume of 581 pages. Cloth, $2.50.

FIELD (GEORGE P.). A MANUAL OF DISEASES OF THE EAR. Fourth
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revi American from the sixth English edition. In one large octavo volume of 923
pages, with 257 illustrations. Cloth, §4.50; leather, $5.50.
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Cloth, $3.75; leather, $4.75.
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Parvo. In one square octavo volume of 845 pages, with 159 engravings. Cloth, $3.76.
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LEA (HENRY C.). CHAPTERS FROM THE RELIGIOUS HISTORY OF
SPAIN; CENSORSHIP OF THE PRESS; MYSTICS AND ILLUMINATI;
THE ENDEMONIADAS; EL SANTO NINO DE LA GUARDIA ; BRI-
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PAVY (F. W.) A TREATISE ON THE FUNCTION OF DIGESTION, ITS
DISORDERS AND THEIR TREATMENT. From the second London edition.
In one 8vo. volume of 238 pages. Cloth, $2.

PAYNE (JOSEPH FRANK). A4 MANUAL OF GENERAL PATHOLOQGY.
Designed as an Introduction to the Practice of Medicine. In one octavo volume of 524
pages, with 153 engravings and 1 colored plate Cloth, $3.50.

PEPPER'S SYSTEM OF MEDICINE. See page 2.

PEPPER (A.J.). SURGICAL PATHOLOGY. In one12mo volume of 511 pages,
v with 81 engravings. Cloth, $2. See Students’ Series of Manuals, page 14.

PICK (T. PICKERING). FRACTURES AND DISLOCATIONS. Inone 12mo.
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PIRRIE (WILLIAM). THE PRINCIPLES AND PRACTICE OF SURGERY.
In one octavo volume of 780 pages, with 316 engravings. Cloth, $3.75.
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volun;i of 396 pages, with 47 engravings. Cloth, $1.50. See Studenfs Series of Manwals,
page

Y (CHARLES W.). BRIGHT’'S DISEASE AND ALLIED AFFEC-
?‘IONAEIO{ $12'1115' KIDNEY. In one octavo volume of 288 pages, with 18 engraw-
ings. Cloth, $2.

PYE-SMITH (PHILIP H.). DISEASES OF THE SKIN. In one 12mo. volume
of 407 pages, with 28 illustrations, 18 of which are colored. (loth, $2.

QUIZ SERIES. See Students’ Quiz Series, page 14,

( H.). CLINICAL CHEMISTRY. In one 12mo. volume of
of 314 pages, with 16 engravings. Cloth, $1.50. See Students’ Series of Manuals, page 14,

BOTHAM (FRANCIS H.). THE PRINCIPLES AND PRACTICE OF
OBSTETRIC MEDICINE AND SURGERY. In one imperial octavo volume of

640 pages, with 64 plates and numerous engravings in the text. Strongly bound in
leather, $7.

REICHERT (EDWARD T.). A4 TEXT-BOOK ON PHYSIOLOGY. In one

handsome octavo volume of about 800 pages, richly illustrated. Preparing.

(IRA). THE PRINCIPLES OF THEORETICAL CHEMISTRY.
Fourth edition, thoroughly revised and much enlarged. In one 12mo. volume of 325
pages. Cloth, $2.

REYNOLDS (J. RUSSELL). A4 SYSTEM OF MEDICINE. Edited, with notes
and additions, by HENRY HARTSHORNE, M.D). In three large 8vo. volumes, containing
iiO&(lSl clo;:)ly printed double-columned pages, with 317 engravings. Per volume, cloth, $5;
eather, $6.

RICHARDSON (BENJAMIN WARD). PREVENTIVE MEDICINE. In one
octavo volume of 729 pages. Cloth, $4; leather, $5.

ROBERTS (JOHN B.). THE PRINCIPLES AND PRACTICE OF MODERN
i? UfGlgfg(’). In one octavo volume of 780 pages, with 501 engravings. (loth, #4.50;
eather, $5.50.

——— THE COMPEND OF ANATOMY. For usein the Disecting Room and in
preparing for Examinations. In one 16mo. volume of 196 pages. Limp cloth, 75 cents.

ROBERTS (SIR WILLIAM). A PRACTICAL TREATISE ON URINARY
AND RENAL DISEASES, INCLUDING URINARY DEPOSITS. Fourth
American from the fourth London edition. In one very handrome 8vo. volume of 609
pages, with 81 illustrations. (loth, $3.50.

ROBERTSON (J. McGREGOR). PHYSIOLOGICAL PHYSICS. In one 12mo.
volum?1 of 537 pages, with 219 engravings. Cloth, §2. See Students’ Series of Manuals,
poge 14.

B%%% ;iA}?IElS) Ahli;g.\’DBO()K 0{‘ TII{J %ISEASEShOg; THE NER VO(E
"STEM. In one handsome octavo volume of 726 pages, with 184 engravings. Clot
$4.50; leather, $5.50.

S8AVAGE (GEORGE H.). INSANITY AND ALLIED NEUROSES, PRACTI-
CAL AND CLINICAL. In one 12mo. volume of 551 pages, with 18 typical engrav-
ings. Cloth, $2. Sec Series of Clinical Manuals, page 13.

\¥FER (EDWARD A.). THE ESSENTIALS OF HISTOLOGY, DESCRIP-
? AND PRACTICAL. For the use of Students. New (4th) edition. In one
e octavo volume of 311 pages, with 248 illustrations. Cloth, $3.

fojpbia, 706, 708 and 710 Sansom St.—New York, 111 Fifth Ave. (cor. 18th 8t.).
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SCHMITZ AND ZUMPT'S CLASSICAL SERIES.
ADVANCED LATIN EXERCISES Cloth, 60 cents; half bound, 70 cents,
SCHMITZ'S ELEMENTARY LATIN EXERCISES. Cloth, 50 cents.
SALLUST. Cloth, 60 cents; half bound, 70 cents.
NEPOS. Cloth, 60 cents; half bound, 70 cents.
VIRGIL. Cloth, 85 cents; half bound, $1.
CURTIUS. Cloth, 80 cents; half bound, 90 cents.

SCHOFIELD (ALFRED T.). ELEMENTARY PHYSIOLOGY FOR STU-
glEll:T Ts}g- In one 12mo. volume of 380 pages, with 227 engravings and 2 colored plates.
oth,

SCHREIBER (JOSEPH). A MANUAL OF TREATMENT BY MASSAGE
AND METHODICAL MUSCLE EXERCISE. Translated by WALTER MENDEL-
soN, M.D,, of New York. In one handsome octavo volume of 274 pages, with 117 fine
engravings.

SEILER (CARL). A HANDBOOK OF DIAGNOSIS AND TREATMENT OF
DISEASES OF THE THROAT AND NASAL CAVITIES. Fourth edition.
In one 12mo. vol. of 414 pages, with 107 engravingy, and 2 colored plates. Cloth, $2.25.

SENN (NICHOLAS). SURGICAL BACTERIOLOGY. Second edition. In one
(é(ita;o gglume of 268 pages, with 13 plates, 10 of which are colored, and 9 engravings.
oth, $2.

8ERIES OF CLINICAL MANUALS. A Series of Authoritative Monographs on
Important Clinical Subjects, in 12mo. volumes of about 550 pages, #ell illustrated. The
following volumes are now ready: BROADBENT on the Purse, $1.75; YEo on Food in
Health and Disease, new (2d) edition, $2.50; CARTER and Frost’s Ophthalmic Surgery,
$2.25; HuTcHINSON on Syphilis, $2.25; MARsSH on Diseases of the Joints, $2; MoRRIS
on Surgical Diseases of the Kidney, $2.25; OWEN on Surgical Diseases of Children, $2;
Prck on Fractures and Dislocations, $2; BUTLIN on the Tongue, $3.50; SAVAGE on
Insanity and Allied Neuroses, $2; and TREVES on Intestinal Obstruction, $2.

For separate notices, see under various authors’ names.

SERIES OF STUDENTS' MANUALS. See next page.

SIMON (CHARLES E.) CLINICAL DIAGNOSIS, BY MICROSCOPICAL
AND CHEMICAL METHODS. In one handsome octavo volume of 504 with
13;zd engravings, and 10 full page plates in colors and monochrome. Cloth, $3.50. Just
ready.

SIMON (W.). MANUAL OF CHEMISTRY. A Guide to Lectures and Laboratory
‘Work for Beginners in Chemistry. A Text-book specially adapted for Students of Phar-
macy and Medicine. Fifth edition In one 8vo. volume of 501 pages, with 44 engrav-
ings and 8 plates showing colors of 64 tests. Cloth, $3.25.

SLADE (D.D.). DIPHTHERIA ; ITS NATURE AND TREATMENT. Second
edition. In one royal 12mo. volume, 158 pages. Cloth, $1.25.

SMITH (EDWARD). CONSUMPTION; ITS EARLY AND REMEDIABLE
STAGES. In one 8vo. volume of 253 pages. Cloth, $2.25.

SMITH (J. LEWIS). A TREATISE ON THE DISEASES OF INFANCY
~AND CHILDHOOD. New (8th) edition, thoroughly revised and rewritten and
greatly enlarged. In one large 8vo. volume of 983 pages, with 273 illustrations and
4 full-page plates. Cloth, $1.50; leather, $5.50. Just ready.

SMITH (STEPHEN). OPERATIVE SURGERY. Second and thoroughly revised
edition. In one octavo vol. of 892 pages, with 1005 engravings. Cloth, $4; leather, $5.

S8OLLY (8. EDWIN). A HANDBOOK OF MEDICAL CLIMATOLOGY.
Handsome octavo. Preparing.

S8TILLE (ALFRED). CHOLERA; ITS ORIGIN, HISTORY, CAUSATION,
SYMPTOMS, LESIONS, PREVENTION AND TREATMENT. In one 12mo.
volume of 163 pages, with a chart showing routes of previous epidemics. Cloth, $1.25.

THERAPEUTICS AND MATERIA MEDICA. Fourth and revised edition.
In two octavo volumes, containing 1936 pages. Cloth, $10; leather, $12.

Philadelphia, 706, 708 and 710 Sansom St.—New York, 111 Fitth Ave. (gor. 18th StY,
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STILLE (ALFRED), MAISCH (JOHN M.) AND CASPARI (CHAS. JR.).
THE NATIONAL DISPENSATORY : Containing the Natural History, istry,
Pharmacy, Actions and Uses of Medicines, including those recognized in the latest Phar-
macopeias of the United States, Great Britian and Germany, with numerous references
to the French Codex. Fifth edition, revised and enlarged in accordance with and em-
bracing the new U. S. Pharmacopeia, Seventh Decennial Revision. With Supplement
containing the new edition of the National Formulary. In one magnificent imperi
octavo volume of 2025 pagai with 320 engravings Cloth, $7.25; leather, $8. With
ready reference Thumb-letter Index. Cloth, $7.75; leather, $3.50. Just ready.

STIMSON (LEWIS A.). A MANUAL OF OPERATIVE SURGERY. New
(1331’ odégog. In one royal 12mo. volume of 614 pages, with 306 engravings. Just ready.
Cloth, $3.75.

A TREATISE ON FRACTURES AND DISLOCATIONS. Intwo hand-
some octavo volumes. Vol. 1., FracTu 582 360 engravings. Vol Il., Diswo-
CATIONS, 540 pages, 163 engravings. (‘omplete work, cloth, $5.50 ; leather, $7.50. Either
volume separately, cloth, §3; lcather, $4.

STUDENTS' QUIZ SERIES. A New Series of Manuals in question and amswer for
Students and Practitioners, covering the essentials of medical science. Thirteen volumes,
pocket size, convenient, authoritative, well illustrated, handsomely bound in limp cloth,
and issued at a low price. 1. Anatomy (double number); i. Physiology; 3. Chemistry
and Physics; 4. Histology, Pathology and Bacteriology; 5. Materia Medica and Thera-

tics; 6. Practic® of Medicine; 7. Surgery (double number); 8. Genito-Urinary and
v:neml Diseases; 9. Diseases of the Skin; 10. Diseases of the Eye, Ear, Throat and
Nose; 11. Obstetrics; 12. Gynecology; 13. Diseases of Children. Price, $1 each, ex
Nos. 1 and 7, Anatomy and Surgery, which being double numbers are priced at $1.15 each.
Full specimen circular on application to publishers.

STUDENTS' SERIES OF MANUALS. A Series of Fifteen Manuals by Eminent
Teachers or Examiners. The volumes are pocket-size 12mos. of from 300540 pages, pro-
fusely illustrated, and bound in red limp cloth. The following volumes may now be
announced : HERMAN'S Fimt Lines in Midwifery, §1.25; Lt¥»s Manual of ( hemistry,
$2: Bruce’s Materia Medica and Therapeutics (fifth edition), 81.50; TREVES’ Manual of
Surgery (monograé)hs by 33 leading surgeons), 3 volumes, per set, $8; BELL’S (‘'ompara-
tive Anatomy and Physiology, $2; RoBERTsON’S Physiological Physics, $2; GotLv's
Surgical Diagnosis, $2; KLEIN'S Elements of Histology i4th edition), $1.75; PrrrEr's
Surgical Pathology, $2; TREVES' Surgical Applied Anatomy, $2; Power’'s Human
Physiology (2d edition -, $1.50; RaLFK's Clinical Chemistry, $1.50; and CLARKE and
Locgwooup’s Dissector's Manuaf, $1.50

For separate notices, see under various authors’ names.

STURGES (OCTAVIUS). AN INTRODUCTION TO THE STUDY OF CLIN-
ICAL MEDICINE. In one 12mo. volume. C(loth, $1.25.

SUTTON (JOHN BLAND). SURGICAL DISEASES OF THE OVARIES
AND FALLOPIAN TUBES. Including Abdominal Pregnancy. In one 12mo. vol-
ume of 513 pagex, with 119 engravings and 5 colored plates. (loth, $3.

TUMORS, INNOCENT AND MALIGNANT. Their Clinical Featurex and
Appropriate Treatment. In one 8vo. volume of 526 pages, with 250 engravings and
9 ?ull-puge plates. Cloth, $4.50.

TAIT (LAWSON). DISEASES OF WOMEN AND ABDOMINAL SURGERY.
In two handsome octavo volumes. Vol. 1. contains 546 pages and 3 plates. Cloth, $3.

Vol. I1., preparing. )
(THOMAS HAWKES!. ON THE SIGNS AND DISEASES OF

TANNER \ .0 H
PREGNANCY. From the second English edition. 1n one octavo volume of 490 pages,
with 4 colored plates and 16 engravings.  Cloth, $4.25,

TAYLOR (ALFRED 8... MEDICAL JURISPRUDENCE. Eleventh American
from the twelfth English edition, specially revised by ('LARK BELL, Exq., of the N. Y.
Bar. In one octavo vol. of 787 pages, with 56 engravings. (loth, $4.50; leather, $5.50.

Phitadeiphia, 706, 708 and 710 Sansom St.—New York, Il Fifth Ave. (cor. I8tk St.).



LEA BROTHERS & C0.'S PUBLICATIONS, 16

TAYLOR (ALFRED 8.). ON POISONS IN RELATION TO MEDICINE
AND MEDICAL JURISPRUDENCE. Third American from the third London
let'li"t.]ilon. $6Jno one 8vo. volume of 783 pages, with 104 illustrations. Cloth, $5.50;
eather, $6.50.

TAYLOR (ROBERT W.. THE PATHOLOGY AND TREATMENT OF
VENEREAL DISEASES. 1n one very handsome octavo volume of 1002 pages, with
230 engravings and 7 colored plates. Cloth, $5; leather, $6. Net.

ol df %LINICA{;N ATLAS dO’II:' VENERIEAL hAfVD }91§IN DISEASES.
ncluding Diagnosis, osis and Treatment. In eight large folio pa.rui measuring
14 x 18 inches, and comprﬁn 213 beautiful figures on 58 full-page chromo-lithographic
plates, 85 fine engravings, and 425 pages of text. Complete work now mt}y Price per
art, sewed in heavy embossed paper, $2.50. Bound In one volume, half Russia, $27;
Ea.lf Turkey Morocco, $28.  For sule by subscription only. Address the publishers. Spec-
imen plates by mail on receipt of 10 cents.

—— IMPOTENCE AND STERILITY. In oue octavo volume. In active preparation.

TAYLOR (SEYMOUR). INDEX OF MEDICINE. A Manual for the use of Senior
Students and others. In one large 12mo. volume of 802 pages. Cloth, §3.75.

THOMAS (T. GAILLARD) AND MUNDE (PAUL F.). 4 PRACTICAL
TREATISE ON THE DISEASES OF WOMEN. Sixth edition, thoroughly
revised b{] Paty F. Muxpg, M.D. In one large and handsome octavo volume of 824
pages, with 347 engravings. Cloth, $5; leather, $6.

THOMPSON (8IR HENRY). CLINICAL LECTURES ON DISEASES OF
THE URINARY ORGANS. Second and revised edition. In one octavo volume of
203 pages, with 25 engravings. Cloth, $2.25.

THOMPSON (SIR HENRY). THE PATHOLOGY AND TREATMENT OF
STRICTURE OF THE URETHRA AND URINARY FISTULAZ. From the
third English edition. In one octavo volume of 359 pages, with 47 engravings and 8
lithographic plates. Cloth, $3.50.,

TODD (ROBERT BENTLEY). CLINICAL LECTURES ON CERTAIN
ACUTE DISEASES. In one 8vo. volume of 320 pages. Cloth, $2.50.

TREVES (FREDERICK). OPERATIVE SURGERY. In two 8vo. volumes con-
taining 1550 pages, with 422 illustrations. Cloth, $9; leather, $11.

——— A SYSTEM OF SURGERY. In Contributions by Twenty-five English Sur-
geons. In two large octavo volumes, containing 2322 pages, with 550 engravings and
4 full page plates. Per volume, cloth, $8. Just ready.

A MANUAL OF SURGERY. In Treatises by 33 leading surgeons. Three
12mo. volumes, containing 1866 pages, with 213 engravings. Price per set, $6. See Stu-
dents’ Series of Manuals, page 14.

THE STUDENTS' HANDBOOK OF SURGICAL OPERATIONS. In
one 12mo. volume of 508 pages, with 94 illustrations. Cloth, $2.50.

SURGICAL APPLIED ANATOMY. In one 12mo. volume of 540 pages,
with 61 engravings. Cloth, $2. See Studentsy’ Series of Manuals, page 14.

INTESTINAL OBSTRUCTION. In one 12mo. volume of 522 pages, with 60
illustrations. Cloth, §2. See Series of Clinical Manuals, page 13.

TUKE (DANIEL HACK). THE INFLUENCE OF THE MIND UPON THE
BODY IN HEALTH AND DISEASE. Second edition. In one 8vo. volume of
467 pages, with 2 colored plates. Cloth, $3.

VAUGHAN (VICTOR C.) AND NOVY (FREDERICK @.). PTOMAINS,
LEUCOMAINS, TOXINS AND ANTITOXINS, or the Chemical Factors in the
fffausation of Disease. New (3d) edition. In one 12mo. volume of 603 pages. Cloth, $3.

ust ready.
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VISITING LIST. THE MEDICAL NEWS VISITING LIST for 1897. Four
styles: Weeklga(dawd for 30 patients); Monthly (undated for 120 rﬁenu per moath);
Pe?wn.l (undated for 30 patients each week); and Perpetual (undated for 60 ﬁﬁaﬁ
each week). The 60-patient book consists of 256 pages of assorted blanks. e first
three styles contain 32 pages of important data, thom\:ghli revised, and 160 of
assorted blanks. Each in one volume, price, $1.25. With thumb-letter index for quick
use, 25 cents extra. Special rates to advance-paying subscribers to THE MEDICAL Nrws
or THE AMERICAN JOURNAL OF THE MEDICAL SCIENCEN or both See page 1.

WATSON (THOMAS). LECTURES ON THE PRINCIPLES AND PRAC-
TICE OF PHYSIC. A new American from the fith and enlarged English edition,
with additions by H. HArTsHORNE, M.D. In two large 8vo. volumes of 1340 pages, with
190 engravings. Cloth, $9; leather, $11.

(J. SOELBERG®). A TREATISE ON THE DISEASES OF THE
EYE. In one large and handsome octavo volume.

‘WEST (CHARLES). LECTURES ON THE DISEASES PECULIAR TO
WOMEN. Third American from the third English edition. In one octavo volume of
543 pages. Cloth, $3.75; leather, $4.75.

——— ON SOME DISORDERS OF THE NERVOUS SYSTEM IN CHILD-
HOOD. In one small 12mo. volume of 127 pages. Cloth, §1.

‘WHARTON (HENRY R.). MINOR SURGERY AND BANDAGING New (3d)
edition. In one 12mo. volume of 594 pages, with 475 engravings, many of which are
photographic. Cloth. 3. Just ready.

‘WHITLA (WILLIAM). DICTIONARY OF TREATMENT, OR THERA-
PEUTIC INDEX. Including Medical and Surgical Therapeutics. In one square
octavo volume of 917 pages. (loth, §4.

WILSON (ERASMUS). A SYSTEM OF HUMAN ANATOMY. A new and
revised American from the last English edition. Illustrated with 397 engravinge. In
one octavo volume of 616 pages. Cloth, §4; leather, $5.

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE Inone l2mo.
volume. ('loth, §3 50.

‘WINCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED. Trans
lated by JAMEs R. CHADWICK, A. M., M.D. With additions by the Author. In one
octavo volume of 434 pages. Cloth, $4.

WOHLER'S OUTLINES OF ORGANIC CHEMISTRY Translated from the
eighth {wmn edition, by IRA Remsex, M.D. In one 12mo. volume of 550 pages-
Cloth, $3.

YEAR-BOOK OF TREATMENT FOR 1896. A Critical Review for Practitioners of

Medicine and Surgery. In contributions by 24 well-known medical writers. 12mo., 495

ges.  Cloth, §1 50  In combination with THE MEDICAL NEWs and THE AMERICAN
OURNAL OF THE MEDICAL SCIENCEN, 75 cents. See page 1.

YEAR-BOOKS OF TREATMENT for 1891, 1892 and 1893, similar to above. Each,
cloth, §1.50.

YEO (I. BURNEY). FOOD IN HEALTH AND DISEASE. New (2d) edition.
In one 12mo. volume of 592 pages, with 4 engravings. Cloth, $2.50. See Series of Clin-
teal Manualx, page 13.

—— A4 MANUAL OF MEDICAL TREATMENT, OR CLINICAL THERA-
PEUTICS. Two volumes containing 1275 pages. (loth, §5.50.

YOUNG (JAMES K.). ORTHOPEDIC SURGERY. In one 8vo volume of 475
pages, with 2586 illustrations.  Cloth, $4; leather, $5.
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