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MENDEL'S LAW ol

of four plants (three red and one white), of the three red, one, when
self-fertilized, will give only red progeny, the other two of this second
generation will have the characters of the first generation of hvbrids,

U.pilulifera
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Leal characters of hybrids of Urlica j'}rhhr:f era and [F. dedariic (Correns): Fy, of first hvhrid genera
tion, Fs and F3, of second and third seli-fertilizations. The dentate character of the leaf edge is seen
to be a dominant property,

Fia.
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SBchema of Mendel's law for a gingle pair of "antagonistic” propertiea: A, the resulis of hybndi-
gation of & pure dominant () with a pure recessive () form, (Batesor

that is, they will give rise in the next generation to one dominant, one
recessive, and two hybrids that again will produce this same percentage
of dominants, I'L\].']TI[]H and recessives. This will be understood better

from Fig. 13.
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98 THE CAUSES OF DISEASE
' S i
means as clear as in the case of the male. “"l:l‘.qﬁ‘?g
can be produced by the injection of the ovarian
do internal secretions of the testes and ovary affect
but they are also evidently concerned in the full physic
of the body. The function of the corpus luteum is of
the secretion of the interstitial cells that lie external to
follicle is evidently potent to stimulate the uterine n
to the presence of the ovum and permit its fixation; wl
are removed after the fertilized ova are set fme,m

adherent in the uterus. A secretion acting in this way is

of a hormone. 3ol
Disturbances Related to Various Other Internal Secre
and the Hﬂﬂm‘lﬂfy (Gland.—It has been P,Iﬂ'_\"ﬂi, ACCO) a: )
Claypon, that the hypertrophy of the mammary gland in
is due to the internal secretion, so to speak, of the f
extracts of rabbit feetus injected into a virgin rabbit ca
weeks hypertrophy of the mammary gland and the fo
thin fluid secretion; in multiparous, unimpregnated rah
true milk. To disprove the supposed effect of nervo
a mammary gland in the guinea-pig was transplanted to
of the ear, where it underwent hypertrophy in pregnancy,
produced milk. It is thought that the substance in t
does this acts upon the mammary gland causing anabol
when the child is born, lactation begins because this
longer present, and the cells which before, under its
fested anabolism and growth, in its absence break down anc
Thus lactation is apt to cease with the onset of a new |
Doubt has recently been thrown upon these obse
observers associating the growth and activity of the r
with the corpus luteum of pregnancy. - 33
Disturbances Related to Secretions in the Intestinal
recently that we have discovered how intricate a sys
secretions exists in the alimentary tract, and we sha
indicate what these are than to deal with their dera
acid contents of the stomach passing into the du
increase in the flow of pancreatic juice; this happe
reflex nervous stimuli, but because of a chemical s
secreted by the duodenum and carried by the blood 1
If the mucosa of the duodenum is scraped off and ¢
of it with hydrochloric acid added, this extract, which
secretin, if injected into the blood of a mammal, caus
secretion of pancreatic juice. In a somewhat similar
tion of pyloric glands stimulates certain glands in the
of the stomach; these instances enable us to surmise that
does nervous mechanism stimulate the flow of digestive m

by the mouth “watering” at the sight or smell of food, ut
there exists a series of secretions developed by the mm

Nt T
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also, is seen to lead to glycosuria, presumably $
the pancreas. We are coming to remgmm '
of a polyglandular syndrome, to see, that is, that d ur
these organs of internal secretion is surely asaumtati'w%
of the others.
Non-eliminated Products of Eahbniism.— it
caused by these in two ways: either the excretory organs, beil
fail to eliminate products of katabolism or even if m
climinate, there may be resorption of the excreted ma
obstruction in the duects.
The Resorption of Excretions.—There is a mrmal
excreted material constantly going on in the body;
in the lower bowel because of resorption of fluid; the
in gall-bladder bile over that of hepatm-dnct blle indies
while some physiologists hold that urinary water is r
passes down the tubule; this suggests that there are mgnauf
which work in two directions, that is, which excrete in on
and absorb in the reverse direction. An example of this res
serious degree is found in obstructive jaundice; here the
charged, and is reabsorbed by the lymphatics and the
panying such jaundice are certain cerebral symptoms, sl
itching of the skin, lessened coagulability of the blood, and
to hemorrhage. Some of these symptoms can be set up |
mental injection of bile salts, although normally these bi
reabsorbed in the alimentary tract, whence, however, the
once more to the liver by the proper channel. It is the
at the wrong place of such an excretion as the bile s -
the disturbance, rather than their deleterious naturei
same statement holds with regard to the pancreatic
if reabsorbed by reason of the obstruction of the pan
can set up pancreatitis; while, if bile be absorbed by t
from a blockage of the ampulla of Vater by a caleulus or.
the same such as occurs when the gall-gladder is removed, o
duet obliterated, a yet more severe pancreutltls may el =
Certain cases of uremia are to be viewed in the snm Vil
may be due to renal incompetency, where de
fail to be abstracted from the blood, but in uther 1
perform their part, but the ureter or the urethra is b
urinary epithelium passes back into the blood materials
it had previously freed the blood. What the suham
may be that cause uremia is yet unknown, though m:
ones have been suggested.
Disintegrative Intoxications.— Autolysis.—This is the p
disintegration that tissues undergo; if, for examplu, ve
removed from the body and protected from septic infection,
soft, by reason of enzyme actions, the most important of w
one which breaks up proteins. To illustrate this, one maar L
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of the enzymes, and (2) disturbances due to tox i
products of autolysis. Itis qutte likely that in son
are at work. Albumosuria is an indication of ]
albumoses appearing in the urine when there is e
of leukocytes, with its accompanying hetemhms,
the resolution of pneumonia or in empyema;
when Iarge tumors undergo softening or
oceurs in infarcts, internal hemorrhages, burns or 3
indication of the liberation of intracellular enzymes; t
production of fever by ferments of all orders injectec
has been often demonstrated. Rarely t'lw roduc
acutely toxic substances occurs. Cholin is liberated in
of nerve tissues; it is not highly toxie, but it is readily c
neurin which is. Cholin has been found in the cerebre
of cases of nerve degeneration and softening, an&' is s
the cause of convulsions and other serious disturb:
in these subjects (Mott). Perhaps a similar fmrmatmnﬁ
disintegrated cells is accountable for the toxic mani ,'
cases of severe superficial burns.
Metabolism as a Cause of Disease.—At
of certain organs of the bmi;g..F do not carry out the_: 01
olism to its normal termination, and discharge s n
toxie, or, through deficient oxidation, there ma.zg Accumu
system, bodies not themselves toxie, but obstructwe
activity of the tissues. ‘At other times, although mi
scarcely be said to be impaired, yet the metabolites fail t
and by their accumulation tend to cause disease. :

Gout.—Gout is a condition characterized by attacks df AC)
and other eonstitutional symptoms: elinically, by the e;
in the blood, and anatomically, by the deposit of sudlm
cartilages and elsewhere. It must not be imagined
uric acid in the blood is the cause of the disease, for
exists in the blood in a number of different states witl
present. The urates are inert bodies, and the mout
is that they are an indicator; that is, the faulty m
duces them produces also substances that are tonc
we do not know with any exactness.

Uric acid is one of a group of substances eﬂlled
of which, purin (C;H,N,) is the nucleus. These be
xanthin, hypoxanthin, guanin, adenin, and so on. ,
termed the alloxuric bodies, and (with the emept:loh_
times the xanthin, purin, or alloxuric bases. These ba
from nuclein, which shows that they originate from
tion of nuclear substance. This nuclaa.r substance ﬂ'
food (meats), in which case the purins are
from the nuclear substance of the tissue uel]s of the b
case they are endogenous. There is nurma]];.r a mtaan:' mall o
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that he is unmoved for several days, but this
being the result. The malaise in the first cz
due to absorption of toxic substances from the i
has shown that indol introduced into the tissues sets u
muscular weakness, and sense of fatigue, condit
ascribed to conmstipation. Now indol is a trypto

ma

a product of protein disintegration: it is formed,
prlu]teulytic acrtliviti&a of the colon bacillus, aﬂd
the ethereal sulphates is absorbed, more par
of the upper part of the small intestine, being ¢
urine as indican. . T e
This is stupidly termed auto-intoxication by many
as we can see there is not the slightest evidence that |
duced either from the tissue cells, or even by the dige
only possible known auto-intoxication of gastro-ini
by G-imidazolylethylamin, a highly toxic derivative
can be isolated from the mucosa of the duodenum ¢
the small intestine; but some hold that this again
bacterial agency. The fact that it is easily obtainable f
mucosa indicates that normally it fails to be abs
obstructive cases it may accumulate and set up serious
The indications are that many of the grave symy
constipation and obstructions are of the nature of low in
than intoxications. ' o
Among the decomposition products of proteins d
activity are the ptomaines. These form a large cl:
obtained from the decomposition of animal matter;
the results, although not the ultimate results, of the
proteins, for if the decomposition be continued beyor
the ptomaines diminish in amount, giving place to sin
The well-known ptomaines are methylamin, di- an
cholin, neurin, muscarin, cadaverin, and putrescin. T
certain bacterial putrefactions, but in very minute quanti
there is grave doubt whether they play any part in alim
cations. o
Diseases of Defective Nutrition.—For long years con
reigned regarding certain diseases which have bee
follow defective nutrition. As to the exact nature of
was no unanimity of opinion. In the old days of sailir
recognized that, however abundant and varied the
preserved—given to the sailors, they were apt to suffe
with purpuric eruptions, softening, swelling, and bleedin
shortness of breath, intense weakness, etc. In Jag
peninsula, among those living mainly upon rice, a
still is, common and fatal, known as beriberi, charact
of an ascending type, with cedema and weak heart
pains, and progressive loss of weight, in which at autoj
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the resting animals resist much the better; i
along with the culture, lactic acid be introdu
the more readily; this is interpreted to mean t
by the muscular activity of the exhausted anim:
certain bacteria in the tissues.

In a way entirely local, also, overstress renders
specially liable to disease, and this is true not
also of stress; in the feetus, the right heart bears t
latory work, and in the feetus cardiac disease is i
to birth, the stress on the left side of the heart
disease tends to be left-sided. It is notable in 1
that vegetations grow on the heart valves as a result
stress; the entire surface of the valwmexpouedm
infection, but the entire surface of the valve does not
tions; the area near the valve edge where one valve
in elosing is the part that is exposed to both the mﬂllt-pf
the insult of stress, and here it is that the vegetations de

The last-named prineiple works in both directions, so th
are “strained” organs, or parts thereof, liable to in
damage, but infected or damaged areas are more
than healthy ones, or, stated otherwise, what is mﬂely
tissue is overstress for damaged tissue. It is the su
intoxications, such as syphilis or aleohol, in whom t
of the circulation produces aneurysmal and other e
overstrain.

Muscular Fatigue and Overstrain.—Muscular fﬂhﬁlﬁ h
sidered by some as fatigue of the muscle fiber; by othe
of the nerves concerned; it is one or the other or bﬂ’ﬁh
itself can be fatigued b}f direct stimulation, because th
produced by contraction inhibit further activity; whe
mechanism is considered we cannot experimentally
ducting axone; nor can we fatigue perceptibly the reflex ¢
cord; but what we do observe is this: if a reflex uenm
muscle be selected, a centre that is amenable to influe
afferent tracts, a.m:l we stimulate one of these tracts,
time the phenomenon that the muscle no 1 ;
another afferent tract be employed, the muscle at
This shows that the muscle itself is not exhallst-a& C
exhausted; what is exhausted is the synapse, the j
afferent nerve tract and the nerve cell of the refle
are purts of different neurones. Let us here
idea” of the connection between neurones.
actually join another nerve cell, but we may say Mltﬁ;
almost in eontact with it; terminal filaments of one eell
contact” with the dendrites of another, like the branc
intermingling with but not actually touching the branc
impulses skip across the space from twig to twig, whm%.
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circulation, adequate nourishment and prﬂmﬁm
products.  All this is lacking in muscle whmm-' :
off, and amid these various coincident

to say which is most responsible. A word i is necess
so-called trophic nerves; these were supposed to hﬁbrw
special governance over the nutrition of the tissues; but t
or other derangement of tissues separated from central ec
not be due to the section of tmphm nerves, but m surely ar
lack of properly governed m:tmt}r, from consequent inade
supply because vasomotility is not rightly gommi,
removal of waste products. Since perfect health of
upon the right cobrdination of nutrition, vaseular suppl
activity, it seems reasonable to suppose that the lack :GE 1l
tion may be attended by actual tissue alterations aﬁ.. i
liability to infections. 5

PREDISPOSITION AND SUSCEPTIBILITY

By these terms we mean an abnormal liability to be influe
some environing factor, whereby a morbid state is set
under different conditions, it has come about that no two
in exactly the same way to the same external influence;
individual, different tissues respond with varying degrees

to the same stimulus. Sensitiveness above the dcgte&
is susceptibility or predisposition. As was shown e&ﬂm gt
position may be inherited or acquired. il

Inherited predisposition may be (a) specific or ex sj
by the predisposition of cattle to pleuropneumonia, d
man to gonorrheea and typhoid. Or it may be (b)
Europeans and yellow fever, Hebrews and diabetes, or i
familial, as in certain exanthemata, particularly neuroses,

[t is necessary to digress at this point to indicate
easily occur here. A family may really be comparativ
a disease because, by survival of the fittest, the strong
the family have, by virtue of some charactenahc, bea_n_
a disease to which they were liable and have been e
down this characteristic strengthened. But where a d
endemic, there are many individuals who have ncqumﬂ
manner, their immunity. They have had bl
nized mild attacks of the specific disease which have sul
them. This is seen in the apparent immunity of ths—
countries to malaria, the children when examined havii
parasites in their blood. Nay, more: they may onlj' '
minimal amounts of the infection, which their tissues. ha
and in this very act they have manufactured an immu
they have been cunstantl}’ attacked by minimal amounts o
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exhibit chemiotaxis and rally to the site of inj
cells of the body tend to proliferate and - ege
As we advance farther up the zoblogical scale
have an open vascular system, but no proper ves:
fundamental principle illustrated; if the ectoderm
lymph which bathes the cells of the body coagula
seals the hole; this is to be remembered when we
on the human body that a scaffold of fibrin is cor
the injured area. As we advance once more to the
which have a closed vascular system, we find that tl
features persist, and that the vessels serve to convey
and more rapidly lymph and wandering cells to the inj
to carry out their functions—the same functions f
counterparts performing in the lowly organized ceele
The detail of the inflammatory process must be de
on with more particularity. _
The Causes of Inflammation.—1. Bacterial.—Bacte
quently the exciting cause of inflammation, whether b
action in originating the process, or as an adjuvant to
infection after a wound, or as in secondary infection
after the action of some corrosive. It becomes at
this admits a very large number of bacteria to our consi
are the pathogenie organisms, such as the Bacillus ty
Streptococcus pyogenes, which can inaugurate inflan
the saprophytic organisms which cannot grow in the b
but which can multiply in surface discharges or on muco
and there liberate toxins which can be absorbed and
tion; the non-pathogenic forms are able to do nothing
for our purposes are negligible. : 3
If we are dealing with a microbe capable of setting
to set up the process of inflammation, it is by no mes
the inflammation will be of a definite, fixed degree
case of bacterial inflammation is a problem in which
to gauge the virulence of the organism and the resis
and we shall see that varying grades of intensity &
process are thus set up. A
Bacteria may attack the body directly, being car
planted upon it from the outside, or from the m
the throat or intestine, just as the /Esopian viper
man who warmed it in his bosom. Another form
great clinical importance. It sometimes happens
wound, made with the most careful asepsis, beco
possible that there may have been some fault in te
the bacteria may thus have come from the outside;
happen, and does happen, that the patient supplied t
self, and that bacteria were carried from some of his st
throat or the intestine, by way of the blood to the
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now lie in the exudate, for such is the name apj
solid and fluid, which is given off by the 3ur£aan.
tain much fibrin and lie upon the surface, its 'bough CoI
given to it the name of a membrane. e
We are accustomed to use many adjectives m&mihmggn nf
tion of a mucous surface, designating it by that term whi
its most striking feature. Thus, if there be
we call it serous or catarrhal; if the leukoeytes be relatiy
in proportion to the amount of fluid, so that the latter is sl;
we use the term seropurulent or mucopurulent; if the
so numerous that the fluid is yellow or white, we cﬂl
there be much fibrin, fibrinous; if less, but still an appreci
serofibrinous; if there is much fibrin and also pus, fit
membrane appears, membranous; if the surface sloughs .
or ulcerative; if abscesses under the surface do not burst, or 1
time as they do burst, phlegmonous; if bloodvessels be.'-
on the surface or under it, hemorrhagic. Ft will s
are many modifications of the same process; if one judged m
the salient feature, one might think that we had to « '- W
different kinds of disease, vet in each case the same (
is happening, with the difference that in one it is this
predominates, in the other that. Let us designate eaeh
process by a letter—thus, let a represent the i
tion of serum; e, the diapedesis of leukocytes; d, the p
the cells of the part; e, the formation of fibrin, and so
of inflammation is represented by a, b, ¢, d, ¢, f, ete. If,
sent each salient characteristic by the heavy type, we |
case represented thus: a, b, C, d, e, f, or A, b, c,&a,,f.
Looked at carelessly or fmm a ﬂlﬂtﬂﬂcﬂ, it :mght m
different cases, the salient feature only being distinguis
at closely, all are at bottom the same familiar pmm
come about that we speak of so many apparently di
inflammation; the truth is that the tissues are not e
tinguish different irritants, and respond to all in pre
manner, showing differences of degree but none of kind.
Inflammation of a Non-vascular Area.—The non-vi
importance are cartilage, the lens, the cornea, and the o
thirds of the cusps of the heart valves. Of these tl:ll.'.t -
most favorable region for study of the process.
grades of inflammation, the main change seen is a sv
sequent proliferation of the corneal corpuscles. TEIIB
necessarily few in number because only the l}'mph"ku
tissues; while few, it can be seen that these gather, a ,
taxis, in and around the injured area. In severer '*"- ir
such as can be produced experimentally by inoculating into th
with a fine needle a small amount of pure culture of one of the p;
organisms, successive stages may be made out. As in W
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and this we may attribute to irritation, but the ot
to strengthen the wall at a place where the media
such fibrosis occurs without any lwkocrhewm
of new vessels, and may be partly explained by what
previously adduced as a cause of prohfamhon,
are put upon a constant not excessive stretch, or even
to such a stress, if they be well ﬂ.omg
the distension acting as a stimulant. Here we have ni
great a stretch of the imagination to consider 'thljsrﬁg"

We feel that this is a principle of wider application
appreciated, the principle, namely, that mechan
cither as pressure or traction upon a cell, is able to can
and proliferation of that cell, so long as, at the m"-
no interference with its nutrition, and the force s
is not excessive. Overstress or diminished nut!iﬁnn'
opposite condition of atrophy. What applies to the
applies to cells in the mass; thus, as a matter of expe
that the constant pulling of a tendon upon ,,&]:pm'ﬁ;y'
increase in the size of that ridge, 1. e., mereaaeﬂbﬂﬂy

We may thus classify the fibroses: :

I. Or InFLAMMATORY ORIGIN.

1. Replacement fibrosis, in which the fibrous tlasuﬂ
other tissue that has been destroyed. The "mlerom” of -
system, arising from glia, are here to be included, as w
the fibrosis of “nephritis” and “hepatitis.” _

2. Proliferative fibroses, such as (a) the fibroses of
and those around foreign, inert bodies, and (b)
fibroses in which the fibrous tissue continues to grow
irritant has ceased to act, as in keloid. :

3. Post-fibrinous ﬁbrmes, which replace fibrin in a thr
vessel or on a serous surface (a.dhesiuus}; these pai
of both the above groups. They are replacement fil
replace the fibrin, and proliferative in that they occur
no tissue proper existed. '

IT. Or NON-INFLAMMATORY ORIEIH -

1. Due to strain, as in some cases of fibrosis of3 the |

vessels, iy,
2. Neoplastie, e. g., fibrous tumors.

THE SYSTEMIC REACTION TO MICROBIC I

The term infection is used in different aanseu’by the pat
the hygienist. For our purposes, infection is a pdﬁh,; '
in the mere presence of pathogenic bacteria mtﬁ&
intestine, but in the growth of those bacteria in the tis
sion of their produets, and in the reaction b a
by their presence. Infection is the interaction between
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and increase in other cﬂnstltuents notably the urate:
istic eruption may show itself. In the early part of
bacilli can be found in the cireulating blood, and later t
to gain the property of being able to agglutmntq the
This is the stage of fervescence. Following this is

continued fever, or fastigium, with persistence of all the
increasing weakness and loss of flesh. This may last
weeks, after which the fever begins to fall day by da
defervescence, which in turn is followed by omMm,
return to health and strength. Complications, which are
tions, either associated with the original cause or of ¢
may occur during the course, and sequelee may follow. Th
morbid states due directly or indirectly to the original i
are such happenings as abscesses due to B. typhosus or
of the gall-bladder from the same cause; the latter may
cation or a sequel. 5

The Period of Incubation.—The perll)d of mmlhﬂ:hm'
during which the growth of the bacteria is local and
local, and that time which follows during which the
toxic products of the bacteria is not sufficiently grﬁt
general symptoms; as soon as these products have
ciently they give rise to the prodromal symptoms. It-
bered that the prodromal symptoms may be due not only
of bacteria themselves, but to the toxic bodies (albumos
body proteins by the enzyme action of the bacterial toxins
of incubation will be understood to vary a.ecoerding to t
the germ, the amount of toxin produced (that is, the nu
present), and the resistance of the body.

Grades of Infection.—It might appear as if a Ima
were drawn between local infections and general infec
the differences between the two are differences of degr
of kind. The bacteria which by choice are of local occurrent
found in the blood; lately, the diphtheria bacillus which was
to be strictly ]ncal in its habitation has been repeate
blood; the seat of election of the pneumococeus is the
is found in the blood; the typhoid bacillus works its loe:
bowel, but is found in the blood stream. It may be
every organism capable of local proliferation is thec
of being found in the blood strea.m, and that in the .
like the pyococei their presence or absence is du&ﬁa*m
that escape at a given moment, and the anta;
blood and the tissues. Further, with regard to the to
bacteria, we are accustomed to designate their preuen
intoxication, sapremic intoxication, or sapremia. This, &
of degree of intensity of the toxic products; thus, am
tion gives off a certain amount of toxin, and this is es r
blood and tissue fluids, but is so diluted that we see no g






144 THE MORBID AND REACTIVE

of temperature but even a subnormal cim*,- this
of the body are not stimulated to that resistance
by an increase of heat production, and meta&éﬁc&
being rendered more active than normal are
2. Acute Infection.— This is the familiar ﬁmn [
been described, where in a non-fatal case there is a p
of fervescence, of continued fever, and of def seence.
defervescence is called lysis; at times, as in acute pneu
perature falls suddenly, by crisis. The course =
be interrupted by relapse (a repetition of all or
of the primary infection); if this re]npse DE:
has reached the normal level, we call it an in
3. Persisting Infection.— This is the fmﬂf nf
chronie, which is characterized by long continuanc
of which time the infective agent appears tﬂ. hﬁf :
of this type of disease are found in tu
as in occasional cases of infection by the ordinar;
At times the smouldering mfﬂct.lun bursts up into a b
an exacerbation. Clinically, it is often the custom
tions into stages, as is done in syphilis, but these have n
ness in the present connection, and it seems that, ever
this mode of classification of symptoms is falhng into
Closely allied to the above mfeetmn, is the remitte
is seen in rheumatism; at present it seems as lf more t
were able to cause this malady, but thech -teristic to
here, is that there is not with defervmnce complete re
destruction of the organism; the germ seems to
from time to time into an acute form of infectiun;.—i 4
to work comparatively slowly and to develop n
of intoxication nor so active a resistance on the M
we are accustomed to see in the acute infections,
more and more fully the frequency of latent w&
is, in which for months and it may be years, p
sist in the tissues or cavities of the body, settmg;}.n

but capable at any moment of su doing. We w
well-known ““typhoid carriers.’

Subinfection. —This term mdmatea a slight degre

potent enough to cause gross symptoms of in
actually wear out the cells whose duty it is to
them. Normally, of course, bacteria are being ¢
intestine and killed in the mesenteric nodes and
addition to this constant action, we find that bacteri
and that there is a local inflammation in the bowel
mesenteric node cells and the liver cells we ﬂnd smng
often mere granules; the constant destruction of more
numbers of these means the more than ordinary w

-
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dicrotism, indicating arterial dlIa.tatmn and lowehd slood-p
a full bounding pulse, so that it is even still a custom to divid
into the sthenic—those characterized by a morbid excess
espemally circulatory energy—and the contrary asthenic.
minations are usually made u:m];p‘ by observation of the
is affected in any given case by so large a number of fac
deductions are not of much value. One thing we do kn
is that many toxins of infective disease directly influence
muscle cells to degeneration, and not only these, but ﬁe
control them, so that a toxin such as that of dlpl:i;h:ena
sudden death.
Disturbance in the Blood.—Infection even of amild gra
cause a lysis of red corpuscles; the effect upon white
variable. Most kinds of infection are attended by a dis
in the leukocytes in the peripheral blood ,
typhoid fever, are attended by a lowering of the nlnnhe?
In such a disease, a rapid rise in the leukocyte count ind
secondary infection has supervened; but it must also be
that a secondary infection may supervene without a
because the reaction of the body may be insufficient; in
the very absence of a leukocytosis in the presence of a s
tion is of bad prognostic import. Similarly, in an infe
we are accustomed to find a leukoeytosis, its absence is
import because it suggests lack of reaction on the part o
The increase in the white cells is usually in the polynucl
cases, in the lymphocytes in the slower, less intense
as tuberculosis, and in the eosinophiles in certain states 1
parasites are present, and in certain infections of the s|
whooping cough.
Disturbance in Respiration.—The respiratory moveme
in infections. This quickening is brought about by
increases the temperature of the blood bathing the »
The rapid breathing has the effect of increasing the e
lungs, and diffusing more heat than usual because n
warmed. The increased temperature of an infected
infection itself favor increase of metabolism, and f-he' I
olism leads to increased tension of carbon dioxide in
in turn, is again one of the important causes of the
respiration. L
Disturbances in the Urinary System.— The effect of fe
the water of the urine, and the chlorides and phos
crease the degree of coloration, the urea, the urie ¢
and the potassium salts. The diminution in m-u
lowered blood pressure and partly to the increased s
skin and evaporation from the lungs; the d:mmutmn
not satisfactorily explained. The increase in potassium s¢ :
the large number of red cells that have been broken lm
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preceded by arrest of the febrile reaction and by a ﬁlﬂﬁy
apparent exceptions, in which death occurs in hyperpyre
cases in which a specific action on the heat centre is pmd e
[t is perhaps unwise to attempt to find a purpose for ¢
phenomenon when our ignorance is still so- abysmal; ne
the febrile state, knowing how increased heat stimulates
more active metabolism, it is difficult not to suggest the
both the nervous disturbances leading to heightened bod
ture and the direct action of the toxins upon mdiwdua.l
all the phenomena of fever, lead up to and favor that incre
of the body cells which results in the production of spe: f
and that at an accelerated rate, so that thereby the sp
_ are neutralized and recovery is mded

In the course of infections and diseases set up by cer
substances, the body develops certain antibodies by whi
are neutralized, so that the disturbance comes to an end
process of immunization. It has already been indicated
has a certain immunity, absolute or relu.tlve, to deleterious
ences of many kinds, which immunity is only another
accustomance to surroundings; the body, further, has im
is inherited. We know of certain acquisitions of immu
gradual; and when we study the question of lmmumt,;r I
it is only those cases in which the immunity is prod:med 1
of a short time that lend themselves to our experimental ':'
thus know little about immunity, save as it is produced ir
with some toxins, enzymes, and tissue juices. 3

Non-specific Immunity.—In our discussion of the ¢ _" :
body we pointed out that if microbes of various orders )
in small numbers into the tissues, unless they be of extra
lence, they are destroyed in a very short time. In ¢
cells of the body have a defensive power which may be
against various intruders. And even where we deal
opment of an acute specific disease, we notice this s
the microbes of that disease are not to be found
whole body. Take, for example, a case of mnhgnnnt ndoc
very fact that the heart valves are singled out, is mﬂ:eel!
that the microbes, streptococei, or what not, have be
in the blood, and the very nature of this disease neces:
the microbes are from time to time being swept off the -.
blood-stream and carried now to this, now to that organ
in the body. But the remarkable fact is that in such cases
find abscesses forming in the muscles, and very rarely i
or save in cases of phlegmonous gastritis—and they &
uncommon—in the submucosa of the alimentary canal;
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by 10 c.c. (the fatal dose) next morning; but no ill rﬁulis =
is slowly eliminated; the animal has 12 e.c.—more tlmn at
in its body; death does not occur because the first dose has
excess of leukocytes, which are, so to speak, lying in wait for
dose to be injected. This is, if not true immunity, at least
positive protection, comparable to the proteeuon to be
later in discussing “ Issaeff’s resistance period” and to the
immunity that has just been discussed. But there is more
If after six or eight days this animal be bled, the serum of
found to have acquired a new property; 8 e.c. of it, injected
rabbit along with, or slightly before a minimal | u.tal dose
prevents the death of the animal. This prevention is the B
the fresh animal of passive immunity; a substance not &
animal itself, but introduced inte its body, acts as an
the body tissues in neutralizing or destroying the poison.
of the actively immunized animal contains something t
contain before the immunization. What is this son ot
not know; but we do know that it is not arsenic mn*
combination of the arsenic and the cell substance of the
cell substance has elaborated something which is mpshla
with or neutralizing arsenic, something which is
the serum, and of remaining in it for e:lght days at lmat.
unaware of the criticism to which the interpretation is
clearness we refrain from stating the full argument for
That animal organisms can protect themselves is indicated
ence of “‘arsenic fast” trypanosomes. If a dose of atoxyl or
compound insufficient to kill all the trypanosomes be 'vm
suffering from trypanosomiasis, it is found that later
have little or no effect. The parasites which have smvwed
by arsenic, though they may succumb easily to mercury or a
Immunization against Albuminoid Vegetable Poisons.—1
~—There are certain vegetable poisons of a proteid nature, dist
the alkaloids and glummdﬁ, extremebr toxie, to wit, m
and others. Of ricin, one grain is sufficient to kill a milli
guinea-pigs, and this not suddenly, but after a period of fou
days, subsequent to which cedema, inflammation, and necros
tissues near the point of injection set in; this suggests
a ferment-like action with formation of some second
t.u act upon the cell substance. If animals be fed
slowly increasing doses of ricin, they gain such immunity
can take a hundred times the fatal dose with impunity, and by
the immunity can be made so active that they can tnka ﬁ e
times the fatal dose. If the serum of such an animal be 1 “.
the poison, the injection of the mixture into an animal prod s;E,._.- -
cffects, the poison being rendered inert. 2
Ricin has two properties—its toxicity, and the power iﬂ:
to cause agglutination of the blood corpuscles; outside ﬂm
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Despite the existence of antipeptic and ant;d:astatlc PNZY e
cannot be artificially produced by the use of pepsin and di:
does the injection of fibrin ferment result in the production
fibrin-ferment. The reason for this probably is that the en:
are produced all through the body (for pepsin, dmtase, an
ferment caii be produced by the cells of all organs) are so 1sual
cells that thev do not excite any antagonistic action. R
Toxins and Antitoxins.—One of the early discoveries in bact
was that of the bacteria-produeed toxins; this was made out
for diphtheria and tetanus bacilli, which we now know ¢
produce and give off diffusible toxins, the ectotoxins. M
produce endotoxins, which are not diffusible. ‘The injection
nl:' the diffusible toxins was found to produce immunity;
an animal, so immunized, contains substances which ni
diffusible tﬂxins, either outside or in the body, a.ndrthﬁae.
toxins of medicine and commerce. It became necessary to ar
standard by which to measure these antitoxins, and this
determining how' much would neutralize the unit of tomi;
the smallest amount thataqﬁmtuhﬁuzﬁﬂ-gmmgmw_, '
days. The production of antitoxin is a vital process, while
zation of the toxin appears to be purely a chemical one
of ‘a loose molecular union; toxin by itself can pass thro
filters, but when acted upon by antitoxin fails to do so, tha
resultant of the interaction is a larger (compound) molecule
It is not possible to define the term toxin accurately
substances that act in minute doses, that diffuse with dif
are products of cell metabolism, and that have not yet be
in a pure state (see also p. 83). We can define them as pe
which it is possible to obtain immunity by the production
and we can state that they appear to be colloids, and
allied to proteins, but do not give the full series of reactions ¢
of the typical protein bodies. They may, however, be
products of proteins. Whatever toxins be, it is neverth
to speak quite definitely of toxin action as a process sim
action; toxin action is a physical property, dependent
arrangement and shared by some, at least, of the dissoei
of the cell. From the very vagueness of the term toxin
the last few years become the custom to speak of a
denoting any substance which, introduced into the tmuae,
production by them of mt;bndias {antltoxm antl-emme
Toxin action is the first essential in the production of
If a non-lethal dose of toxin be injected into an animal,
in a few minutes, because it is taken up by the cells of dif
and by the leukocytes, and can in most cases be recoy
organs. And here is the crux of the experiment. If
well known to act upon the nervous system, be injected, 111
and ean be recovered from all the organs, except the ne '
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side-chains. From one's chemical study, it ﬂﬁ bu ed
depict these side-chains as reaching out for certain substane
them—they are unsatisfied affinities. To go haektatha i
toxin molecule, it will be seen that the side-chain i is re;

satisfy its affinity for the haptophore part of the toxin r
coupler attracts coupler. It does not matter whether th
plmre part of the molecule or not; the toxophore part of
has no power of satisfying the slde-cha.m and cannot
it; but if the haptophore part join with the cell the tox
brought into direct connection with the cell, and the tc
become part of the cell; in other words, can ﬁttﬂ:ﬂk it.
to a practical case, let us take that of &lphthemm
molecule fastens on a cell by its haptophore part lﬂld
part acts upon the cell; as a consequence the cell throws
additional side-chains, antitoxin molecules, which becon
blood; the toxin molecules pick these up, ﬂﬂup]umth
satisfied without reaching the cell at all.

Ehrlich's coneeption of the cell molecule. Maolecules with various receptors or h hap
of the first order (a) adspted to combination with the haptophorous groups (b) of
eompounds brought to them. It will be noted that there is no mechanism by
slements (¢} of the compounds ean be directly attached to the eell. [H

There is a normal discharge into the blood plaamn of a la
of potential antitoxins, quite apart from the stimulus o
so that one is tempted to think antitoxins may not be
as has been stated. Ehrlich’s “side-chain” theory
cell once stimulated to perform a certain act does not
doing so when the immediate need is past, but keeps ¢
continually even after the stimulus has been removed.
cule stimulates the cell to throw out receptors like
first fixes it. It is supposed, in terms of the theory,
receptors are continually thrown off and constitute
convenient, but difficult, to understand how this
at this point we propose to indicate a modlﬁenhﬂn
theory as it is ordinarily understood. As we have indica
cell consists of cytoplasm and nucleoplasm, not to lay
paraplasm. When a toxin becomes absorbed into the
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the main proteid substance of the fluid ﬂaat is used, an
that the action is deﬁmtel‘f specific for each bein,
implies that there is an enormous number of yroteir
from another. As there are mmsmdtommds,wm
and precipitoids and even antiprecipitins. o N
Agglutinins.—Agglutination consists in the clumping
in a fluid medium when there is added to that mediun
an individual previously inoculated with bacteria of
With this clumping, the bacteria, if previously motile,
less. This constitutes the Widal reaction which hm_
this difference that in the latter the converse pr '
that the result shows whether the individual
or has not been infected with typhoid bﬁmﬂl -'
can be done with non-motile as well as with motile o
obtained with the organisms of typhoid, dysentery, tubercu
anthrax, cholera, and with Bacillus coli, pyocyaneus, p
streptococcus, and staphylococeus. Agglutination is s
extent, that with relatively high dilutions of the homo.
particular organism concerned is the only one to show
reaction can be observed under the microscope or i
small tubes the formation of a flocculent sediment iu E
dead bacilli alike produce the phenomenon, and the i
bacilli causes the formation of agglutinins. The pow
agglutination may remain in the serum for a loni,g ;
infection is past.
We cannot say what agglutinins are, but we l:m
resistant, that they withstand drying, light, and putre
mnsidemble degree of moist heat (62° C.); like a
be present in normal serum; the fact that they are not
in foetal blood or in the first vears of childhood
supposition that they may be caused by “subinfection.
Agglutinins, it may be briefly stated, are not the same a
nor are they bacteriolysins (bodies that cause the destructi
It is further evident that one organism can give rm;%
agglutinin, and in the case of bacteria that are rela
some of these agglutinins are the au.me'—“gmup nwl =
therefore, that a spemea of organism can give rise ¢
agglutinin that is specific to itself, and to others
of being formed by other related organisms. Thu s b
the production of agglutinins A, B, C, D, and E, whe:
form D, E, F, G, and H, and so on. The natur
process is pmba.bl:,r that the agglutinins bring al
the molecular attraction or tension between tha
Eedm We would correlate with this the g
e corpuscles, and the physical upe:mmg
(to represent bacilli) or disks of cork (to rep esent.
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indication of the various arguments in favor of various theories, |
only a very brief explanation of a single practical one. |
attempt to outline a workable plan by which immunity can be u
stood, based largely upon Ehrlich’s views. -
We have seen that all the substances that can induce the produc
of antibodies (1. e., all antigens) are either cells or the pmdum '
activity, and that the antibodies, too, are the products of cell acti
and that one group is a kind of lwklng-glaaa reflection of ;_* ]
If we were bacteria we would regard the antibodies as toxins,
our own toxins as protective antibodies. Two living organi
animal and the microbe, are pitted against each other, and the
of virulence of the latter may be the result of its developing
toxins (which, from the microbe’s point of view, are simple an
corresponding to the development of antitoxins by the animal
ing to neutralize them. The problems of immunity narrow th
down to special problems bearing upon the assimilation or
of unusual or foreign proteid matter, the produets of cell m
We have given the basis of Ehrlich’s theory referring to sinip
but when we reach the cytolysins we are met by a new phe
in which there is not simple union of the molecule of the cell
toxin or the complement, but where this is brought uhout
intervention of an intermediate body or amboceptor. We m
recapitulate the various forms of antigens and antibodies with w
have dealt:—

Eogymes . . . . . . : .lesding m the produstion of Antienzymes
Phytotoxing . 7 N L i Anti (phyto) toxins
Bacterial achtuxln; A W=, - i Antitoxing
Animal venoms (simple) . . . . o ah Antivenins
Animal venoms {complex, requiring . 5
intermediation of complement t'm-} “ “ ’“:‘I‘:'“‘"‘fm
action) 3
., nnimal i o Ly
leun-{ h-'ln} A e Precipiting 1
Bacterial proteins () . . . . . & L Agglutinina
Bacterial aggressina () . . . . o i Opaonins
Vegetable cells (bacteria) . . . . i £ Bacteriolysing .__.."'__'-'
Animal cells of various orders . s e E:.rmhrnnu --__'-' ‘
Enplﬂnh'lnl. ih.
Reviewing this table, one notes that there is a prog -;-: .n' i

simple structure of the absorbed body to a very complex one. .

ing to the nature of the body to be absorbed, the binding ap
must differ. To tie a simple substance to the biophoric m
may presume that a single, simple side-chain is enough. When,
ever, we come to the giant molecule of a protein, this will not be ¢

Giant molecules, as such, are useless for the cell, and must
up, dlssncmted by fermentative processes. This muld be if the
ing arm” were of a nature complex enough to seize the molecul
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as the typhoid bacilli, which give off no ectotoxins, are in ¢
harmless and inert so long as they are not taken up and dlm )
cells. As already indicated (p. 142) the penod prma]mg such

constitutes the incubation period. A certain time—usually se
days—is requisite before the cells gain the power of dissociating
foreign proteid. This dissociation at first splits up the protem

bacterial body into a relatively inert, or non-toxlc, and into a
moiety. It is the toxic moiety liberated in A
amounts at any one moment that, diffusing, causes the sympto
disease. It is this same toxic moiety which in a sensitized a
erated in greater bulk upon the introduction of the second
foreign protein induces the phenomena of anaphylaxis. It' is
duction of these poisonous disintegrative products which chars
thus the second stage of immunization. Anaphyiaxm heref o
sents an intermediate stage in the production of immunity.
immunity, according to this theory, is brought about by
ment of “lysins of the second order” through whose i
the bacterial and other proteins are further dlmnteli, 50

substances. In harmony with these views it may be noted
the incomplete produets of protein dissociation, such as
and proteoses, are definitely toxic when introduced into
the amino-acids and other products of more complete diss
in general harmless. oA
Thus to epitomize, antitoxin and antl-enzyme fnrmatmn
duction by the organism of specific proteins capable of
the toxins and enzymes, whereas in cytolysis, hemolysis 2
olysis the organism on the contrary develops Bpeelﬂc nZY
purpose of dissociating foreign proteins.

PAIN

Pain is the ery of the tissues. The infant cannot explain
comforts and expresses them by crying; equally the w )
means of expressing to the individual that som WTong
by the presence of the sensation that need not be w
universally exper:enced-—-pmn Paradoxical as it seems, pa
exist in the tissues; a pain in the foot is a disturbance of
cells in the brain whose function is to receive stimuli cony
by the afferent nerves from that region. *

In this connection we must recognize two orders of tis
tion of either of which may set up the sensation of but
this process is accurately localized, while in the other the
localized by the brain as originating in some other area or
the former may be mentioned the skin, the mucous membrs
mouth and pharynx, the skeletal muscles, the
tunica vaginalis of the testis; of the latter, all the viscera, v
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of the body has thus its system of sensory, motor, and sympathetié
nerves. these latter being of both orders, sensory and motor. The
researches of recent vears (Gaskell, Langley, and others) have throwm
much light upon the structure and funetions f?f the 5}‘III]IEiIhEtif system,
or, to speak more accurately, of the aufonomie system. ":‘1 hat we hi!WE_*
heen accustomed to describe as the sympathetic system is related only

Fic. 45

.

[tepresentation of primitive vertebral animal—the amphioxus—divided for convenience into thn*__‘-
segments for the head, seven for the neck, twelve for the dorsal, nine for the lumbosacral region, ang®
an indefinite number for the coceygeal region: SPD, the superior primary divisions of the norves
supplving the surface over the neurnl canal: TPDd, the dorsal trunks of the inferior primary division
supplving the lateral surface of the body, and FPDe, the ventral trunk of the inferior primary di"%
sion supplying the ventral surface, The parts supplied by the dorsal trunks of the inferior djfiainﬁ:
are alone lined. (Hosa.) .

Fic, 46

-

[ Hagram showing constitution of a *L:li-rlill nerve: H|Jill;|.] rn-!'d: Fr, ar, |H|q-c{1_~ri_|:|;r gnnﬂ;ﬁuuﬂl alﬂ..
anterior non-ganglisted root of nerve respectively: SPD, superior primary division:; JTPD, infe )
primary division; o, v, the dorsal and ventral branches respectively; Sr, sympathetio (panglin h
Pt { Haoss, ) ]

to the thoraco-lumbar cord. Langley has pointed out that from the
mid-brain, hind brain and sacral cord, other fibres originate which have
the same remarkable arrangement of their efferent fibres. Whereas
the afferent path of the cerebrospinal nerves has its cell bodies in the
brain or cord, with axones which traverse without interruption t

whole distance from the gray matter to the muscles innervated (the
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of a particular level of the cord, do not extend thence
cerebral cortex; no mechanism exists for this direct comm
but where the stimulus is above a certain grade there is an
or expansion of the stimulus to other nmghbonng neurones whi
possess this communication with the optic thalamua, and as
quence, the brain localizes the seat of disturbance, not in the vise -'
ally disturbed, but in the areas innervated by these nﬁyﬁbmﬂg
It deserves note that painful sensations have their seat,
be expected in the cortex of the hemispheres, but in tha # 1
The cortex may be cut into without giving rise to any s
irritation of the thalamus of one side leads to pains refe
other side of the body, its destruction to anesthesia of that
This, however, is not everything. If long continued, this
irradiation induces a condition of heightened irritability in th
boring neurones, the result of which is that minimal stimuli
them have maximal effects, so that the areas supplied by their se
branches become hyperesthetic; and the irradiation aﬁectu
rones also of segments above and below, and thus not n
sense of pain localized in these other areas, but these other ATe
the seat of actual hyperesthesia, so that now a stimulation o
areas, as by pricking or pressure or traction, gives the sensat
acute pain.! More than this, as has been pointed out in the dis
of inflammation, there may be a general vascular disturb
an area, giving a so-called sympathetic inflammation. Furth
we have already indicated, the area of cutaneous supply @
correspond absolutely with the segmental innervation of the
lving muscles. In the first place we may recognize with Ma
a superficial and a deep cutaneous hyperesthesia, possibly corre
ing to the differing distribution of the tactile and painful
which the latter at times is found present without the former
it seems that when superﬁmal hyperesthesia is elicited,
alwa;fs present), and in addition a yet deeper muscular hyperes
To give an example, where there is enlargement of the ln'ei:g the
monest pain felt is over this organ, and inasmuch as this is m
increased by pressure, the ordinary impression is that this |
splanchnic or visceral pain. If, however, the area be mapj :
which pressure causes pain, it will be found to extend consi
below the edge of the lwer, and if the abdominal wall be pic
over this area the muscle is exquisitely painful. There is I he
superficial but a deep muscular hyperesthesia of the abdomi
We have here but touched upon the outlines of the
feel that both for comprehension of disease and as an aid
this study of painful areas is of the very first importance, eve
it has not been discussed in any text-buok of general pathology
to us. We would conclude by giving an indication of a few in

' From which it follows that in cases of obscure visceral disturbance the |
out of hyperesthetic zones is of prime diagnostic importance, o
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which numerous examples have been quote:d or (5) in the extern: "f
wall and skeletal muscles, where only (with the exceptions not
pain informs us of the actual seat of the dlaturbn.nce ;
Finally, while speaking thus broadly of pain it must be kej
in mind that there are various and distinet orders of sensnry
disturbance of any one order of which gives rise to the s
pain, namely, nerves for the tactile sense, for the ml_mcu]ar
heat, for cold, not to mention vet other orders the existence -'Q
is evidenced by the researches of Head and Mackenzie. We o
Head and his experiments upon himself (by section of senabry
the recognition of a more primitive protopathic series of sensory 1
and a series of later development affording the finer tactile and
ature differentiations (epicritic nerves). :

SYNCOPE, SHOCK, AND COLLAPSE ‘5:-:5

We now pass to a brief consideration of several bodily stateﬁ- I
the prominent condition is the more or less rapid devel mmt '
tion and arrest of bodily function. At first sight these e
appear to be due to inhibition or arrest of nervous control over ti
ism at large. More careful study indicates that in their origi
may be very diverse, and during the last few years the ncti' e i
gations of a large body of observers have resulted in such )]
discordant results that the time is not ripe to lay down any p
teaching. These observations have been directed mainly
elucidation of surgical shock and the devising of means to
profound lowering of vitality which at times succeeds ope
may be, only secondary magnitude, and what is more, of
may b-e, so conducted as to be devoid of pain. The skin
blanched, the pulse so feeble and fluttering that it is
the eyes sunken and cheek bones prominent (facies Hi
the respiration shallow, the temperature may fall several deg
normal, the breath become almost cold. There may be freque
and vomiting, The lowering of vitality is such that the
limp and regardless of his surroundings: not wholly unconse
shouting or strong stimulation he can be aroused, but his
slowly, as if brought from a distance and dﬂﬁcult to uhtﬁhi
however, rational. Volition is at a minimum, and there is ext:
depression of all bodily functions. In this state the patient
tinue for many hours or even days, gradually mm )
activity, or on the other hand the state may become mol
grave, until stimulants of no order are of influence, the re
efforts become far apart, and death ends the scene. Before see
explanation of this surgical shock, it will be well to pass in rey
allied conditions which we can label with more or less defin

1. Emotional Shock. This may produce sudden dalth. :
is cited of a mock trial conducted upon an obnoxious janitor
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tary canal. In these cases we deal obviously witha condition uf
cerebral anemia: the amount of the blood in the arterial system 1&
cient to nourish the brain, despite the fact that, as indicated b;
lowering of the specific gravity of the blood following upon a large h
rhage, and the sinking in of the cheeks and orbits, the tissues b
drained of their surplus lymph and thereby the amount of cir cul
fluid is increased. Such cases are benefited by intravenou s,L"
m]ectmns 98
6. Acapnia. We owe to Yandell Henderson the establishment
fact that marked reduction of the carbon dioxide, or more aci ceur
of carbon dioxide tension in the blood, is followed by the dew
of the symptoms of shock, and that, by the exhibition of @,
inspired air or ﬂtherwme, develnpment may be largely p
Exposure of the viscera, in a laparotomy, and the aération of t
vascular abdominal organs are accompanied by exhalation of
affords the anatomical and clinical picture of ahock-—ﬁlll
splanchnic veins, lowered blood-pressure, cerebral anemia, and «
cerebration, rapid and weakened heart action, ete., and he p
manifestation of this syndrome by bathing the expow v
salt solution saturated with carbon dioxide. He believes
very act of placing the patient under anesthesia there is bro
an undue loss of COp, and thus he gives a physiological explanati
the good effects, noted for many years, of permlttmg the pa
reinhale the expired air while being “brought under.”
Under which, if any, of these various headings are we to place the
mass of cases of surgical shock? Around this question an ¢ :
is at present being waged. To us it seems that here, once mor
in the case of inflammation and of pyrexia we are forced to rec
the “dual control:” that identical symptoms may ensue :
action of noxme upon the tissues, and from stimulation, or inhi
of the higher nervous centres. :
Thus to take the simplest example: we have noted that synec ._'_
be brought about either by direct emotional stimuli and their inf
upon the vasomotor centres, or on the other hand by sudden di
of the blood to the splanchnic area, as may oceur upon sudd
ing the erect condition when the vasomotor mechanism iﬂ
caught napping. In both cases, whether secondarily or pri
blood drains into the splanchnic area, so that cerebral anemia
So in the case already noted, where the emotional shock
great as to put the cardiac and respiratory centres out of ge
plying blood to the brain we can rapidly bring the conditio
—¢. g., by placing the fainting individual in a horizontal p
driving the blood out of the abdominal veins by the applica
sure over the waist or abdomen. -
The vessels of the splanchnie area, or, indeed, of the liver alone
capable of holding all the blood of the body. Narma]ly the blc ri-._l'
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This group of microbes is widely distributed i in na.tum,
itself easily to growth either at the ordinary a i
or at that of the body of warm-blooded animals. Thus 11: is that

tures of the various members can be obtained from the suﬂuiﬁ'
healthy skin, the mouth and pharynx, and the intestines. ¥
are aérobes and facultative anaérobes; entry into the bady
commonly through the skin, next most mmmonlythm&gh the ph:

(and tonsils) and the intestinal tract. -

Fie. 47

Auroeocous, Agar culture. 3 1000. (After Migula.)

How abundant are members of this group as saprophytes uy
skin has been demonstrated in the many studies upon ste
the hands. It is found impossible to obtain complete sterili
skin. Very shortly after treatment calculated to destroy
there present swabs made from the surface afford in ne.ari}"
bacterial cultures, of what Welch has called the M. epider
Clearly the organism has been growing deep down in the
sudoriparous or sebaceous glands and is brought to the st
secretions.  From its growth characters, it is evidently an
or non-virulent pyococcus albus. To it is due the develo
“stitch abscesses” along the course of cutaneous ligatures.
of the ligature is to cut off the capillary nutrition of the tm
within the ligature, to depress its vitality and resisting powe
favor the multiplication of the cocei from the deeper pﬁﬂ:: ;
alung the catgut or silk into the tissues beneath. Growing, the
gain in virulence, become abundant, and their endotoxins, ﬂ
them are destroyed by leucocytes attracted to the dan
attract other leucocytes in such numbers that a true abscess

As Ogston first pointed out, it is members of this group,
larly the Aurococcus, which most often are found in 'h-o-ils (
either in pure culture or associated with Streptococci. The
subcutaneous abscess. As already indicated, the products 4
pyococci, notably the endotoxins, are stmngly ubemmtactig
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At times the reaction is not developed until after the cocei prolif
ting have been carried into the blood stream. In this they ¥
arrested in various capillary areas, and where arrested may g
induce metastatic abscesses. This bacteriemia, with secondary ah
in sundry organs and tissues, constitutes 'l:]:l:e condition of
One particular form of this shows itself by the development o
carditis. :

In other cases, without there being general pyemia, the coeci b o
localized and grow only in one “tissue of eiectmn,” and thm
without the primary focus of growth being recognized, the so-
eryptogenic infection. A frequent example of such cryptogenic
is seen in the suppurative perwattm and osteomyelitis of young
in which most frequently we gain pure cultures of the Aurococcus.

Streptococcal (including Pneumococeal) Infection.—Two potenti
pathogenic forms stand out prominently as accompanying mﬁ 1
the cradle to the grave, and what is more aiding his descent to
latter place—the one streptococcal and the other bacillary (
Of the two the streptococcal is the more potent, capable of s
up an extraordinary variety of disturbances.

Around the streptococcus from the very beginning of scientific
teriology—the early eighties—has raged one of the gravest of
grave not merely.from a biological standpoint, but also beea
influence upon our conceptions of disease—the battle of
Ogston’s recognition of the chain coccus—the streptococeus p
as one cause of boils was rapidly followed by Fehleisen’s di
the streptococcus of erysipelas. Were these two distinet spec
erysipelas a disease apart, which by contagion caused the deve
of erysipelas in other individuals? Within a very few years
proved that both culturally and expeﬂmentally the two forms a
tical. But in the late eighties attention was called to forms «
tococei which in fluid media developed into long chains {5 n
others which gave rise only to short chains (S. brevior), and
that these possessed a different pathogenicity, and so repres er
tinet species; and of late yvears English workers in particular—
Houston, Poynton and Paine—have h_',' fermentation and o
sought to establish a long series of species of streptococei. Thun’
upon constancy to reaction to fermentation tests, Gordon al
cultures of streptococci isolated from the saliva 18 distinet t

One member of this group, the Pneumococcus, has for a
been regarded as a distinet species, even although in the ei
called attention to an epidemic form of pneumonia in whmh
both in the sputum and cultures were pment in the form
and although of late years there has been abundant dmmmon
forms possessing properties intermediate between the S. pye
the Pnenmococcus.

The long-continued and very thorough studies of Rosenow, of G hicn
appear to afford the solution of the problem. According to Iu.ln i
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ﬁdm]ttlllg this as the best ”Wﬂrkiﬂg h}’th-hEElﬂ"l yet Horde
to be accepted that the different varieties or mutations mnnﬂeﬂt
cultural characteristics, and, grown upon partlmlar media ¢
body, retain them with considerable pertinacity, as also that i
organism they set up distinctive lesions. These we must now dis
Not to confuse the reader unaccustomed to this newer view of he
tionships, we shall employ the old termiology. :
The S. pyogenes proper is a hemolytic microérganism which d
cloud ordinary broth, found in many acute suppurative condit
there presenting a liability to extend along the lymph spaces,
for example, whereas a boil due to the Aurococcus is sharply def
one induced by these streptococel exhibits a surmundmg Zone
tumefaction. Prequently, whether from slight variation in the
ties of the cocci, or from the grade of susceptibility of the
lymphangitis is the dominant feature, and we have pres
furunculosis, but various grades of erysipelas, cellulo-cut:
sipelas, cellulitis with spreading suppuration in the looser tiss
as those between the muscles of the limbs, and of the neck.
As might be expected, streptococel, often of p}fﬂgenic t@,
- important part in inflammations of the throat and tonsils. :
are they that at first they were considered the causative agen
theria, and some still cling to the idea that they are the
in scarlatina. While denying this, we admit that they are
for the most serious complications of this disease—the s
angina, suppurating glands, many of the cases of bmn hopneun
and probably some cases of true nephritis. In such cases
found pathogenic for animals, i. e., are definitely virulent: tl
may be such as to induce a membranous pharyngitis, even in t
of diphtheria bacilli. Peritonsillar abscess and cellulitis are
due to streptococei of the pyogenes type. From the throat
extend to the middle ear, setting up suppurative otitis mulll,
by this path or through the upper nasal passages they may e
through the dura mater and set up a suppurative and most
meningitis. |
Acmmpanymg this tendency to grow along the lympha
liability to gain entrance into the blood stream, setting up
(septicemia). This, indeed, is characteristic of all the pathoge
of streptococei. There is no organism more frequently e
in cultures made from the blood at autopsy: as Flexner M
vears ago, streptococel are the most common cause of terminal
In this way we find the pyogenes strain very frequently
for the more virulent forms of endocarditis with vegetations a

tion, of “blood poisoning” (pyemia) with embolic abscesses ihf

' We :m “working hypothesis,"” for Rosenow's observations still hﬂ"l _
firmed. Holman, for example, has racent.hr ‘brought. forward evidence o .,.'
show that Rosenow's “mutations” may latned by mixed of |

more strains, the one showing little g;rm'rth uneéft.rhnﬂured to a favorable me
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bacteriemia: that during the acute attack cultures of pneumococ
obtainable from the blood. This bacteriemia explains the
of diplococcus endocarditis, suppurative arthritis, and,
children, of meningitis, complicating lobar or lﬁbular p )
Pneumonia—inflammation affecting the lung substance—
specific disease. Very many organisms may set up acute inflamz
affecting the air sacs—S. pyngenea, B. influenze, the Auroco
typhosus, and the plague and anthrax baeilli, to mention 1
There is one characteristic form' of inflammation—namely, acute
pneumonia (see p. 193) in which the whole or a greater pm’t )
more lobes may be in the same stage of mvolvement and
in 95 per cent. of the cases the diplococeus is to be i _
about 5 per cent. of cases of acute lobar pneumonia are dua?-
other organism, such as Friedlinder’s diplobacillus or one
already mentioned. The cut surface of the hepatized or s idifiec
is moister and more glairy or mucoid in cases asaucmted*mth
named bacillus.

Fia. 49

SBection from a lung with acute lobar pneumonia in the stage of gray hepatization. .:_
here has been disintegrated: a, desquamated alveolar cell; b, disintegrating leukocyte;
leukoay te.

coccus shows no predilection for the lung: the result is a b
which in white mice and rabbits is rapidly fa.tal Even when i oc
into the trachea little pneumonia mu]ts unless, as pomtﬂ
Meltzer and Auer, suspension of the cocci is mtrodueed in m&»
as to fill a bronchus and its branches. By this means inflamm
can be produced resembling that seen in lobar pneumonia.
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Professor von Miiller, the leucocytes undergo self-digestion (&
and dissolving, their products are ahsorhed the alveoli becom
more air-containing. Where resolution is dela.yed the presen
exudate in the air sacs is apt to stimulate a process of org

capillaries pass into the exudate along with fibroblasts, and tl
plugs of newly formed fibrous tissue partly fill the air sacs (aeﬂ

Delayed resolution in o five-weeks' paeumonin.  a, new-formed connective h-:ln.
gepta; b, connective-tissue growth in the alveolus; ¢, remaing of exudate; ¢, new b
epithelium, regenerated.  (Kawfmann.)

Streptococcus Capsulatus Infection.—This, while sometimes rec
as affecting the lungs, is more often found in connection with
air passages, the frontal sinuses, antra, etc. We deal here 3
chains of capsulated streptococci forming large glairy colonies
on ordinary agar media, very different from the fine pinpoint col
of the pneumococei. The suppurative conditions set up are in g
of a less acute, more prolonged type. '

Acute Rheumatism, Streptococcal Endocarditis, Muscular
and “Rheumatoid’’ Affections.—It is wise to consider these
that because the evidence is accumulating that they are all
closely related strains of streptococel, and because while they
independently, they are apt to be associated. Acute rheumas
may oceur with or without endocarditis, streptococcal end
may or may not be accompanied by arthritis and myositis
may or may not be accompanied by periarthritis and other *
toid”" changes.

Acute Rheumatic Fever.—Acute rheumatic fever is chs
sharp onset with rigors and chills, high fever with hot dry sk
and pain in several joints with rﬂsulutmn by lvsis. Like otl
coccal diseases it has a distinct tendency to recur.. For a
regarded as a metabolic disorder, its course is so typically
acute infection that bacteriologists have been convinced as to lﬁ
causation, and in English-speaking countries have been dl |
two camps, those supporting Poynton and Paine, and regardi
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miliary cell nodes (see Fig. 51). These consist in the main a!
cells of endothelial type, with some infiltration of lymphocytm;
appear to be due also to embolic blockage of my: A ¢
the streptococei, destruction of the streptococei, and at the same
of a few heart muscle fibres in the immediate vicinity, ‘lﬂth EL
and proliferation of the capillary, endothelial cells. The end-st:
the development of a small area of fibrosis. -
With regard to “rheumatism,” it must always be kept in min¢
this is a name which from its vagueness ought to be abolished; the:
is applied both to pains in the joints and pains in the muscles. I
pains in the joints may be caused by more than one mmba; ¥
gonococcus, for example, when we speak of “gonorrheal rheumati
more properly gonorrheal arthritis; and the term muscular rheum:
is evidently used also for a va.riety of conditions from the ace iirfb-:,_ |
of the products of metabolism which oecurs after unaccustomed exe
up to a true infective myositis. Only when we speak of “acute
tic fever” do we signify a particular order of infections. l?ur
like all other rheumatic states, was regarded as a metabolie di
although for many years bacteriologists have from its cha
convinced that it is to be included among the infections. Of
nbservatmns, especially in England and North Ameriea, h
lated, proving its streptococcal causation. Since Rmmmw’
investigations, it has become unnecessary to take part 1
whether the causative agent is a diplo-streptococcus or a s
proper. We may state that strains of streptococei of somew
orders induece the condition. It has been noted so often that
fever is ushered in by tonsillitis, that we are not unprep
observation that in this disease organisms are to be obtained
tonsils indistinguishable from those isolated from the Jomtﬂ anc
articular tissues, Our conception of the disease, therefore, is th
living a saprophytic existence in the crypts of the tnnslls cocel, whet
of the M. rheumaticus or the S. viridans type, gain entrance
blood stream and are transported to the capillaries of the
membrane; in the susceptible individual under suitable conditic
instead of being destroyed they undergo multiplication, set up in
mation and, being carried into the joint cavities, spread to the 1
serous surface, inducing thus a condition comparable with a s
pleurisy. Less commonly streptococei of higher virulence e
joint and cause a true suppurative arthritis—comparable with
empyema.
Simultaneously the M." rheumaticus is apt to become arrestec
grow in another area—namely, in the terminal arterioles of tl
of the heart valves of those below adult age. It is a striking f Lcf
acute rheumatic endocarditis is a diseéase of youth and does no
arily affect the adult. Parallel with this is the fact that in
the proximal two-thirds of the heart valves are vascular, th&f
oecoming obliterated and disappearing at about the elghhen
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" As Rosenow has demonstrated in half-grown rabbits, following upon
| the inoculation of the M. rheumaticus into the ear veins, in twenty-
| four hours a fair proportion of the animals on being killed exhibit small
| h@emorrhages within the substance of the cusps. On section it is seen that
iese hemorrhages follow a blockage of the fine arterioles or capillaries
by clusters of the coeci. It appears that if the cocci become arrested
in more richly vascular areas, there is a rapid migration of leucocytes

?@ith destruction of the cocei. Here in the poorly supplied valve tissue

=

‘ﬁ*

Fia. 52
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_‘ Rbeumatic myositis, human. % 230. The muscular tissue is infiltrated with large cells of endo-
ﬂ:ﬁu and lymphooytes, and in the uvpper half of the feld i= indistinguishable, (Dr. B, C
H B

few leucocytes can enter the field: the cocei introduced multiply until
they form complete emboli, blocking the vessels. The subsequent
h@morrhage and cell destruction cause a greater attraction of leuco-
‘eytes, and with this bacterial growth is arrested. Thus the typical
‘theumatic endocarditis is slight and of the verrucose variety, small
| ‘nodes oceurring in the substance of the valves.

- Streptococei of the viridans type, on the contrary, are more liable
l “to be arrested and cause reaction in the mitral and other heart valves
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than in the peri-articular capillaries. They are of a somewhat hij
grade of virulence, and growing in the valve substance, may set i
much necrosis as to cause destruction of the overlying ende
covering the cusp. Following upon this, there are deposits
platelets and fibrin over the necrosed and denuded area, and ¢
ment of endocarditis with vegetations. Organisms of this rrade
found responsible for Libman’s “subacute endocarditis” with or (
often) without accompanying arthritis. Libman’s S. endocardit
identical with Rosenow's culture of the viridans type. ;

Fra. 53

Esperimenial rheumatic myositis produced in the rabbit by intravenous inoeulation of » trep
of a particular grade of virulence. To compare with the natural lesion in man shown ."-'l_
X 230. (Dr. E, C. Rosenow.)

Lastly, by passing the arthritis-producing cocci through a ser
four or more rabbits, Rosenow obtained a stage in which a true
rheumatism was produced, with or without arthritis and enc
The cocei became arrested in the muscle capillaries, more
near the tendinous attachments of the muscles. The process is
as that occurring in the other capillary regions: there is temp
proliferation of the cocci: blockage: ingestion of the cocei by the vase
endothelium with little attraction of leucocytes: death and lysis o
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gained from the milk of goats and cows in the andmc 1
indications are that, in general, it is a milk-borne dm
particular acting as carrier. Stoppage of the use of the offer
milk rapidly arrests the appearance of fresh cases. :
There are no specific lesions, save the presence of an enlarged
gested spleen, with soft friable pulp, without associated lesi u.._::"_?._.
Peyer patches. k-
Infections set up by Gram-negative Iﬁplnmi.—ﬂf
are two in particular, epidemic cerebro-spinal meningitis and 10
It appears to be well established that certain epidemics of nasal ¢
and inflammation of the accessory nasal sinuses, as again r :
conjunctiva, [are 'set’ up by a third member of the g'roup, :

catarrhalis.

Acute cerchro-spinal meningitis. Eeutmnthrml;hdnmlmdoinhﬂﬁ.ﬂihm
- Enlarged four times. Dura distended, large pis-arachnoid space. Itill-mﬁitﬁ :
cells (which stain darkly) are much more abundant on the dorsal aspect (below). =, m, b
cut across transversely and obliguely; », v, dilated veins. 1

Epidemic Cerebro-spinal Meningitis.—Between gonorrheea and ce
spinal meningitis there are not a few points of resemblance
it is held, begin as infections of exposed mucous am'fuma S
cultures made from the upper nasal passages of individus
with this specific meningitis afford the Weichselbaum
To this not nll individuals are susceptible. Adults in |
liable to be immune. Many individuals in a household i m.
is a case of this form of meningitis may yield the diplococc
nasal passages. In the susceptible individual we auppm
convey the cocci through the eribriform plate mtn the pia-

spaces.  Multiplying, these become extensively mina
all the territory washed by the cerebro-spinal ﬂmd .ﬁ.t first
fluid, they are rapidly and actively taken up by the polymorph
cytes, until in the less acute cases no free cocei are to be Eﬁﬂlh B

-
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arthritis, and in the pericardium. In the ea
marked polymorph leucocytosis. o
The main lesion is in the meninges. In case
intense congestion; in cases surviving the fc
heavy accumulation of leucocytes and fibrin ¢
be most marked over the hemtspherﬁ mcm;:
at the base of the brain. Not infrequently the
spread into the ventricles of the brain, Mﬁi
results of the ependymal mﬂammmnn, healing may be a
by the development of hydmeephalus Similar accumuls
evtes forming a thick deposit occurs along the s
on the posterior aspect. The brain tissue
cedematous, with some atrophy and '
The inflammation ma.y mvolve and

Gonoeoee] in pa]mm-phnnur.'lur cells of pus in the acute m |
counter-stain. X 1500. (Dr. Hanford MeKee.)

To these changes aﬂectmg the cerebral and ml,ﬂn
be ascribed the rigidity of the neck and npmthw
debate as to the cause of Kernig’s sign, found so frequen:
other forms of acute meningitis as to be pathognomonic. It con:
the inability to extend the leg completely whan the M
angles to the trunk. s o
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eventually no leucocytes and no cocei are to be detected. I{:
emphasized that this does not mean that the gonoecocei have '-;_';'
a Eﬂmplete local destruction. It may be laid down that so long as
is a “chronic gleet,” even if reduced to a drop of discharge
some of the mucous cells removed from the posterior urethra I.'ljl'
as shown by McKee and Campbell, are found to contain intrace
diplococei, and so long as this is the case the individual w .'j-'ﬁ
infection by coitus, and by indiscreet indulgence in alcohol or 3
become liable to a relapse.! It is this chronic infection of ,_
that best explains the progressive fibrosis of the underlying subm
with contraction of the same and production of stricture.
This also deserves emphasis, that while in some by the natural
of their constitution, or by timely treatment, the manifestati ons
disease remain confined to the urethra, in not a few the gonocoecei
to other regions. This spread may be ‘either (1) direct, along
and urinary passages, or (2) hematogenous. By the first
may be set up prostatitis, vesiculitis, or epididymitis. Wlﬂ# 3
‘urine may contain gonococei, the bladder is rarely acutely
but occasionally ureteritis, pyelitis, and acute nephritis are set
than one observer has gained cultures of gonococei direct from |
several cases are now on record of gonococcal endocarditis of the acti
vegetative type. Gonorrheeal iritis is not infrequent, and thi
associated with conjunectivitis, so that the origin must be hematoge
Most frequent of all is the condition of gonorrheeal arthritis al
particular joints or groups of joints, Along with this is often
pain in the heel which can scarcely be arthrial, but perhaps is
or from affection of the insertion of the tendo Achillis. A chas
of this group of maladies is a tendency to recur in spite of t
In the female the primary affection is not so severe. .
saprophytic microbes gain lodgement in the vaginal cavity, and 1
conditions leading to vaginal congestion may be followed by
growth of certain of these, such setting up irritation and a co '
leucorrheea® with discharge of thin purulent fluid. Such discharge is
frequently not gonorrheeal at all, although to such a leucorrheal
charge a gonococcal infection may be supemdded Primary gon
may be overlooked by the individual and regarded me.rely as
and obstinate attack of “the whites.” The parts mainly and
often infected are the urethra and vagina. By ascending in
while the uterus is strikingly resistant, the tubes are frequently invo
in fact, the gonococcus is the commonest cause of acute or st _.'_
3alpmgltls and—as the result of subsequent cieatrization an&
of the tubes—of sterility. The outstanding histological fe t
gonorrheeal salpingitis, as pointed out by Gurd, is the abunc

' Cases are on record of the development of gunurrha-nl iritis, and ¢

f:anl -negative diplococei in the urine, fifteen and even thirty years lfttr
inlection. i

2 Arvwdy (leukos) white, e (rhoin) a Aow. e
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of contamination, this time through the agency of towels, ete.
epidemics of gonorrheeal vulvovaginitis may assume a 'mde
infants’ and children’s hospitals. So, also, until the las’t W
ophthalmia of the newborn was a frequent event, due to g
infection of the conjunctiva by the vaginal secretion d.urmg
of the head into the outer world, and a large proportion of &
blindness must be attributed to this condition. By opening
and instilling a few drops of silver-nitrate solution between
mediately after birth, this grave malady is today easily
gonococei being peculiarly susceptible to the action of silver salts

DISEASES DUE TO PATHOGENIC nium

What is perhaps the most simple and useful dasmﬁmtmn of t
diseases is into groups caused by: fr
[.. The typhoid-colon group, including B. typhosus, paraty
bacilli, B. enteritidis, B. coli, B. dysenterie. g

II.  The mucosus capsulatus group.
ITII. The hiemorrhagic septiczemia group, e. g., B. peﬁ.ls
IV. The B. influenzse group. :
V. The cholera group. ol
VI. Spore-bearing bacilli. &

VII. The diphtheria group.

VIII. The infective granuloma group.

The organisms associated with the first five of these classe
Gram-negative, those of the last three are Gram-positive.

1. Typhoid-colon Group.—In the typhoid-colon group we
series of infections which possess much in common: infections
characteristically from the intestines, with the main pro -
the bacteria in the intestinal wall, but apt to spread thence
mesenteric lvmph nodes and into the blood. In the blood i 1_
is little or no proliferation, but the bacilli may be carried to
in various organs. The bacilli are agglutinated by relatively
dilutions of the blood serum of affected mdw:dua.ls
serum is liable to agglutinate cultures, living or dead, of nther
of the group, but this in distinetly lower dilution. The different
like the diseases which they nrgmnte have much in commc
phologically they are not surely to be distinguished. All a
negative, non-spore-bearing, tending to vary considerably
while constant in breadth. They vary in the number of (p
flagella possessed, but flagella and ‘motility cannot be
specific; thus ordinarily, the typhoid bacilli are very :
with numerous flagella, but non-flagellate, non-motile s
been recorded,

Typhoid (or Enteric) Fever.—Clinically this is a typmnl
As such, it is characterized by an incubation period of & 1
teen days, ending with prodromal symptoms of lassitude, |."'

.
4
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channels and by such polynuclear cells as happen to be in thmr
borhood in the lymph nodes, and become digested with i
their endotoxins, and these may set up a local irritation or s
of the more abundant lymphocytes and of the endotheha.l ells.
not until these cells are actively stimulated in this manner to ¢
the bacilli are the endotoxins liberated in sufficient quantities to
into the blood stream, and, acting upon the nerve and othu e
a distance, to set up first the prodromal malaise and aches, and
as the destruction becomes more extensive, to induce the febrile t
ature reaction. ks
Before the local reaction is at its height, as early as the
day or even the first day of the fever, blood cuIturaa vea
the bacilli gain entrance into the blood stream. There is no ev
that they multiply in the circulating blood, but if arrested in |
capillary areas there is evidence that they may continue 131 '
In this way we explain many of the lesions to be presently n
We owe to Mallory the fullest study of the hlatolugmal
typhoid fever, and his description will be substantially follo
the most striking feature in the Peyer’s patches—and the s
in the affected mesenteric lymph nodes of the ilm
notable increase in the number and size of the cells of endothe
cells with abundant cytoplasm, and oval, pale nuelei. C
order fill the peripheral lymph sinuses; th»a:yr are to be found
surrounding lymph sinuses of the villi and mucosa. From
condition of the lymph-vascular endothelium and the p
toses in the same, it must be concluded that they are of
endothelial origin. But similar cells are present in the cen
nodes, and here evidently originate from the lymphntm !
With proliferation of these cells the Peyer’s patch increases gre
size. Progressively they replace more and more the lymp
until these may be present as little more than a fringe towa
periphery of the mdlvldual nodes.  Polynuclear leucocytes are str
few and far between. The endothelial leucocytes are actively
eytic and take up lymphoeytes and erythrocytes in abun
this, however, they are peculiarly liable to undergo necros
in situ; in so doing they become centres for fibrin pmduetmn,
their own bodies, and later by extension through the immediat
rounding tissue. Whether through participation of the
of the veins in this production of endothelioid leu s a
breaking down, or by extension of the fibrin formation th hr
walls from the perivascular lymph space, individual veins
capillaries become thrombosed, with, as a result, Modh
drained. Beginning with scattered areas of vascular obstr
Peyer’s patch at first presents scattered small foei of nem:lilm v
not only the lymph node but the overlying mucosa. Gradua
process extends until the greater part of the Peyer’s pateh.
whole, becomes necrotic and sloughs out. In the m
nodes there is the same proliferation, but the necrosis 15 it
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be so mde&preml and only rarely wrl:h softening of the necroti
(and possibly secondary infection) does rupture oceur with s
acute pentumtls

The necrotic process in the Peyer's patches shows itself f
tenth day of the fever onward. The sloughing accounts l.'m',
orrhage from some vessel involved in the process, and (2) perfe
of the thinned wall of the gut left exposed. That wall is form
of the exposed circular muscle layer of the ileum, the inconside
longitudinal muscle layer and the serous coat, and these may |
ually eroded. -
If the patient does not die from acute poisoning (typhoid tox
hmmnrrhage, or perforation, the ulcer tends to heal. The raise
margins of the ulcer become applied to the base, the mu
proliferate and form a smooth, glistening coat, covering over tl
muscle layer. If death occurs from other cause a year or so
attack, it is difficult to recognize the site of the ulcers, anm
lymph follicles have not regenerated.
Thus the successive stages of the typhoidal lesions of the il leu

1. Tumefaction and enlargement of the Peyer’s patchm.

II. Necrosis. :
ITI. Localized sloughing with or without hemorrhage.
IV. Complete ulceration with or without perforation. ‘ -'
V. Healing. '
The same process may occur in the solitary follicles af
and, not infrequently, of the ccum and colon. o
Among the more striking physical signs of typhoid i is the
enlargement of the spleen. This becomes two or three tim
size and weight—with tense capsule, and pulpy semidi
on section. The condition is not brought about by any
ment of the lymphoid elements (the Malpighian bodies).
often show little change. The swelling is due to distens
sinuses with blood, but even more with endothelioid cells
those seen in the lymph nodes, but here clearly derived,
from the endothelium lining the sinuses. The lining endot
itself presents greatly swollen cells, with mitoses. These are see

actively phagocytic, taking up erythrocytes and cell debris.
cells are seen in large numbers free in the blood which fills the
These cells present the same tendency, before noted, to dege:
necrosis, and presumably this necrosis with libgratiun of th
explains the conglutination and fusion of clumps of red
At times these are seen bound together in a meshwork of fibr
There is marked cloudy swellmg of the liver, Nneya,
muscle. The cloudy change may also involve the skele
In the liver in addition to the cloudy change, a marked fe
presence of focal necroses—pinhead areas of death of the
brought about either by this process of swelling of the lin
lium, or very probably by blncka.ge by large endutheliOid
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commonest agent in acute appendicits. For our part we see no
why we should not regard the colon bacilli of the bowel as ha
same variable pathogenicity and the same liability to induce d

as we grant to the streptococei of the mouth and throat. :

Everyone in hospital practice will recall many cases whl :
the hospital under a suspicion of typhoid fever; the distur
obviously concerned with the alimentary tract; the
quickly, gives no specific reactions of typhoid fm, H:E[ th:!
called febricula. May not such be the result of B. coli with tem
increased virulence? R

If we grant this, then we find that the B. coli sets up a series
turbances only a degree less varied and less abundant than )
by streptococci—and what is more, are prepared to find tha
like striking llabjlit:,r to undergo transmutation, the variants
of the streptococci, possessing distinet pathogenic effects. This, at
in the light of present knowledge, is the simplest mpllma.tlm
importance of the large B. coli group of bacilli.

But taking onlv those forms which at present we regard as B. m]i
there is this to be said regarding their relationship to infectious disea
they vary considerably in virulence, and their virulence is liz
raised in the obstructed bowel. Even after but a few hours of
tion they may be found in the peritoneal cavity, in the bl
the urine and urinary bladder, and this without any obvic
growth in the tissues. Rarely the growth in the blood is extr
rapid destruction of the erythrocytes, setting up the condition
cyanosis. Omne of us (J. G. A.) has suggested that hemoc
with deposits of iron-containing pigment occurring first in
of the small intestine, is a milder, more chronic condition of
and nature, .

If the bacillus in large numbers gains entrance into the p
cavity, it is liable to set up an acute fibrinopurulent inflamm
which, where the virulence is moderate or the reaction good, ten
plastm and self-limited through the fibrinous adhesions; where the
lence is greater it may become rapidly generalized and
indicated by the varying course of a non-perforative appendi
impossible to lay down any average duration for a B. coli
it may reach its acme in the course of a few hours; it may de:
continue over days and weeks; it may remain strictly locali:
on the other hand, extend along the vessels a&ttmgupl burule:
and in the case of abdﬂmmal infections may in this m T
loosening and conveyance of the purulent ma.tarml from b
mesenteric into branches of the portal vein, thus wttlng
embolic abscesses in the liver,

Acute B. coli infections along the course of the aysmle
while they may occur, are rarer. Acute meningitis and s -I:--=':1'3'
otitis media of this nature have been described. Perhaps the comm
lesion of this order is the presence of inflammatory lemmm 0
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They concluded that the parasites caused irritation with mmutﬁ
form ulcers of the mucosa, favoring the entry of the bacilli into th
and circulation, so that the progressive emaciation and deat
birds were due to the intoxication thereby set up. ;
Years ago the same writer (A.) explame:d the development of j
cirrhosis of the liver as due to a B. coli subinfection, pomt:mg
aleohol alone will not induce this condition, but that aleohol
digestive irritants by setting up intestinal congestion favor this
passage of leucocytes into the intestinal canal, and through the
increased entry of intestinal bacteria into the portal blood
Only exceptionally will B. coli alone induce hepatie cirrhos
has solved the problem by showing that chloroform alone (whiel
up extensive necrosis of the hepatle cells) will not induce =-.f':'-'
change in the liver, that inoculation of B. coli alone has no ¢
but chloroform followed by sublethal doses of B. coli produces
grade of cirrhosis, not to be distinguished from advanced ci
man. The indications are that aleohol acts as an irritant of tk
tinal mucosa, and absorbed, lowers the activity or vitality of the
cells so that now colon bacilli taken up from the portal blwd
endothelium of the hepatic capillaries and Kupffer cells, when
tegrated by these cells, liberate toxins of sufficient strength on
hand to de&tmy the damaged liver cells, on the nther to
the connective tissue cells to increased growth. There is, we
in Opie’s experiments no evidence of active Inultlp]m-l!-tmn of
bacilli in the liver nor any suppurative stage or production of ;
Bacillary Dysentery.— The seat of election of the typhoid :
the lymphoid tissue of the lower portion of the ileum. The
of dysentery, or more accurately the group of dysentery )
specifically the colon, inducing here a diffuse uleerative inf
involving mucosa and submucosa, which unlike the colitis s
the entamceba histolytica affects the descending and sigmoid
a greater extent than the cecum and ascending colon. The
also liable to be involved. Just as the colon may be affected i
fever, so in bacillary dysentery the inflammation may exl:nnd“
lower part of the ileum.
It must be clearly understood that properly speaking ““d;
is a symptom. A dysentery is any condition characterized b
painful passage of fluid blood-stained stools with mucous s
indication of a heemorrhagic colitis or proctitis.! Not a few
of different orders may be found sporadically causing this
but where it occurs either endemically or epidemically, e
entameeba or (more commonly in the temperate zone) a membe
the group of dysentery bacilli is causative. .
This bacillary dysentery shows itself as an infection vith
onset and low febrile condition, characterized by the frequent e

U mpdsrog (proktos), the rectum.
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cut surface, a stringy mucoid exudate adhering to the Mm
evidently, according to the mode of infection, either pne
bacteriemia with hmmorrhagic septicemia is the main
disease.

The Plague (Oriental Plum) —ﬁmung the lower
epizoitics of hemorrhagic septiceemia are set up by a M
allied small bacilli, short, almost oval forms, Gmwhm nd

polar staining. The human representative of this group ls ---~-"
baetllus which, when it gains entrance through the respiratory
sets up both pneumonia and the most virulent and hemorrhagie
cemia known—the Black Death of the Middle Ages, which rece
but for the prompt action of the American Commission would
again have spread from Manchuria throughout Asia and Europe.

As it is, the other more common type of plague is suﬂimenth"
have led within this generation to a huge mortality in China and
Rats and other rodents, such as the ground squirrels and g
this continent, act as bacillus carriers. From causes unkr
bacilli may after intervals of years gain in virulence and lead
oties, in which when the animals die, their fleas may tem
themselves to any human being in the neighborhood. As a re
flea bite the bacilli are conveyed by the subeutaneous lymphat
nearest group of lymph follicles. In bare-legged Oriental 1
glands of the groin are most frequently involved. So with pre
of the bacilli in the lymph nodes, there ensues an acute infl -
with great swelling or “buboes,” the “emerods” of the
of the plague among the Philistines.! :

These buboes are the characteristic lesion of the disease. Pun
of the swollen nodes affords abundant bacilli. Rapidly the nodes
almost diffluent, with surrounding inflammatory cedema, fc
escape of the bacilli beyond these barriers, entrance into the blood
development of a fatal bacteriemia, the bacilli b-emg NOW recover
from all the organs of the body. :

Where the bacilli are mhaled into the lungs and set up pneumc
there is not this lymphatic arrest. Not only is the bacterien
rnpldly developed and more extreme, leading to cutaneous ¢
hiemorrhages; but in the act of mughmgthebacﬂhnredlﬂ‘uued
atmosphere leading to a widespread infection of all who come i nto
immediate neighborhood of the patient. In recent years the A
outbreaks of the pulmonary fnrm were referred to as pney _3,_'
distinet from the usual type of bubonic plague. §

The Influenza Group.—The wide dlﬁerences that may represe
selves in the lesions set up by a single species of organisms lik
pestis, just described, will possibly prepare us to see little anomaly
bringing together conditions like influenza (la gnppe), whooping co
acute conjunctivitis, and canine distemper. i

i

t 1. Bam., chap. V, v. 6.
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The nasal and pulmonary dascharge in the early stages -""
dant bacilli. These also are to be gained from the blood at t.he el
of the disease. It cannot be said that so far any specific lesions |
been recognized.

Acute Conjunctivitis.—One form (and there are many) of e
acute mn]unctmtts, characterized by intense injection of tha u
conjunctiva, reddened cedematous lids, and profuse muecc _
discharge, has associated with it an influenza-like bacillus, .,-_..__-__-
Weeks bamllus It will be observed that as an exposed 1
face, the conjunectiva is liable to be infected by a series of ..
organisms: the gonococcus, pneumococcus, pyococei, diphth
Morax-Axenfeld bacilli, ete. The Koch-Weeks bacillus has
found setting up disease elsewhere in the system, nor is it patho,
lower animals. In infants McKee has found frequently another me
of this group associated with catarrhal palpehra.l conjunctivitis,
form is pathogenic for mice. 3

Spirillar Infections.—The Cholera Group.—The group of d J:-,:
to spirilla or vibrios is best treated here, since the remaining i
due to bacilli have associated with them organisms, which,
being spore-bearing, or because they have the capacity to
branching forms, are to be regarded as belonging to the higher
The mere fact that they are curved, and under exceptional cc
may produce definite spirals, is not sufficient reason for seps
vibrios from the rest of the lower bacteria.

Several closely allied vibrios, all motile, Gram-negative, gelati
fving and non-spore-bearing have been isolated from water.
strains differing in small details, such as pigment production, he
1solated from cases of true Asiatic cholera. Those regarded as
possess a single polar flagellum, and these all afford the Pfeiffer
with the serum of animals highly immunized against the
cholerse (culture Berlin). One form, the V. massous, while
from what clinically was typical cholera in Abyssinia, posse
terminal flagella, and is regarded as a distinet species.
the Sp. Finkler-Prior, has been isolated from certain cases of the
acute cholera nostras or summer diarrhcea. -

After a brief incubation period of a few hours, during "'".'_
the organisms proliferate rapidly in the alunentary canal, the cho
spirilla induce an intense congestion of more partmulal‘ly the s
intestine with excessive discharge of fluid from the blood into the b
causing thus a diarrheea which, after the discharge of the i
contents, becomes watery, consisting of little more than clear serum ¥
shrmls or small scales of the necrotic intestinal mucosa, the so-ca

“rice-water stools.” T

There is thus a rapid draft upon the blood, as well as
body and tissue fluids. In order to preserve so far as possible the vol
of the blood, so soon as this begins to diminish all the tisatle
and the cells of the tissues contribute as much fluid as possible. 3;-'
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teriemia is to be observed. The blocking of the glomerular Ic
lead to hematuria, of the submucous capillaries of the ir
melena. In the domestic animals enlsrgemeut of the spleen is
noticeable, hence the term splenic fever, and in them hemorr
enteritis is very common. In these animals the bacillus is
up severe epizodtics, with an animal mortality at times wi:n‘
" its economic importance of great moment. Fortunately the
is rare in man, and almost confined to sporadic cases of infection a
those who handle hides, hair and wool coming from mfected
Due to Anaérobic Spore-bearing Bacilli,.—The most notorious
not the commonest anaérobic spore-bearer causing disease in m
tetanus bacillus. This is a frequent if not a regular inhah
intestines of the horse, and infection in man is specially &
with the stable, with street and garden earth. The spores
powers of resistance. It is when contaminated earth ga.ms
to a wound that infection is liable to ensue. There are those w
that the spores pure and simple may set up disease in man;
this is the exception. The conditions whlch favor the onset of tet
are (1) the infliction of a deep wound or a pocket of al:m 1
recesses are cut off from the uuter air, (2) the contamination of
instrument inflicting the wound with earth or matter from st
street, ete., (3) the growth within the wound of a ‘mixture of aé
and anaérobic organisms. The aérobes by using up the oxygen i
neighborhood evidently favor the growth of the anaérobes.
The other outstanding features of the tetanus bamllus
(1) that the growth is purely local within the wound:
occasionally be obtained from the spleen and other
colonies are so infrequent as to indicate that while the ba.eilh
transported to these other organs, they do not multiply within th
(2) that it produces a most powerful ectotoxin. As shown by se
observers the tetanotoxin has a peculiar affinity for nervous tissue
what is more, as shown by Meyer and Ransom, the toxin reache
higher centres not so much by means of the blood as along tha
eral nerves. As in rabies so here, the incubation period, the tin
tween entrance of the microbes into the tissue and the onset of :
symptoms of nervous disturbance, depends upon the distance of
region of injury from the nerve centres in the cord a.nﬂ
depends upon the length of the path the toxins have to trave
reaching the bodies and nuclei of the motor nerve-cell boc
the toxins reach these they cause intense irritation, as a result
the muscles governed by these cells are thrown into a state
contracture (tetanus). Once the toxins reach the cord or
diffuse and affect other motor centres. The intense contra
muscles is accompanied by increased heat prudunhnn and 1
and if death does not occur through contraction of certain r
muscles, the nerve cells pass from a state of nvmhmu]ntmn W
exhaustion, apt to be mistaken for recovery. The Nissl bﬁﬂlﬁ

bt o
J".
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T
living tissue. These dissolve the deeper fibrin, and bring about
tion of the bacilli. In this way, as healing sets in, the membrane be
loosened and finally cast off. In the trachea with its colum
mucosa, the presence of a well-formed basement membrane ap
often to prevent the extension of the necrosis into the submucos
that in general the membrane is not so firmly attached. B
the membrane forms a complete cast of the tracheal tube, and
where this is firmly adherent in the larynx, it will be readily
that the very loosening of the cast may bring about extreme ok
to both expiration and inspiration. In the days before antito:
ment, suffocation and death from tracheal extension was the compl
tion most to be feared. -
The growth of the bacilli is essentially local ; a few bacilli may k e ca
into the neighboring lymph nodes,and more rarely eultures may b
from more distant organs or from the blood, but there is no actw&
of such bacilli. While this is the case, there is diffusion of the ectot
absorbed from the affected surface, and this leads to well-marked clo
swelling of the organs (see p. 268), and particularly is apt to influe
the nerve tissues, setting up slowly transient paralysis of the
of the fauces, limbs, ete., days and it may be even weeks after dis:
ance of the false membrane. Where the vagi are affected, ther& na;
sudden death from arrest of the heart action. The most notable feat
of these partial paralyses is that the toxins affect the peripher: al
in their continuity, here and there leading to the erosion of a
area. In fatal cases it is seen that the nerves passing to a
area exhibit portions in which for a short distance the medullary
are degenerated and the axis-cylinders frayed out and dissolv
other fibres of the same nerve may be unaffected. This exp
paresis—incomplete paralysis—is more common than complete paral
Examination of the lymph nodes shows that these also are affecte
the toxins: the cells of the germinal areas are found swollen, and
severe cases the degeneration passes on to their breaking down and
solution, while the endothelial cells of the lymph sinum likewise
large and prominent. i l.
Infections by Diphtheroid Bacilli. —Of recent years, with in
frequency, there have been observations upon the presence qf '
cither of irregular shape like diphtheria bacilli, or beaded and p
ing metachromatic granules, obtained from ‘the internal )
various conditions. In most cases further investigations h
cated that these are not the essential pathogenic agents. In H
disease, or at least in an important group of cases included u
name, the proof at last appears to be almost complete, the
having been gained in pure culture and vaccines Itlﬂﬂn“ om th
having been found to exert a specific action in bringing about ¢
or at least betterment.
Hodgkin's Disease.—Hodgkin's disease or, as some prefartn erm
infective lymphogranulomatosis, is a disease characterized by progress







226 INFECTIONS AND THEIR OUTSTANDING FEATURES

tions confirm the view that Hodgkms disease is nnt a for as-»j-"
growth or hyperblastosis, but is an inflammatory overgrow!
lymphoid tissue.

Tuberculosis.—While the characteristic lesion set up by tha
bacillus is the tubercle, it is well to remind the s‘l:udmt nt the
that according to (1) the virulence of the bacilli, (2) the suscey
of the individual, and (3) the region affected, there maar :
variations in the lesions induced, from active suppuration on t
hand, to a diffuse productive and fibrotic _change on the ¢
tubercle, as it were, occupies a mid-place in the series; it is
monest, most typical outcome of infection by the tuhertﬂe

We ha-.-e to regard the tubercle bacillus as possessing virs

peculiar order. It produces no ectotoxins, even under the most

mndltluns, outside the body: within the body it grows and
slowly, while such is the nature of the bacterial body that
upon with difficulty by the cells of the organism and their
Thus its disintegration and the liberating of its endotoxins is a g
process, and often even in the immediate neighborhood 'f
undergoing lysis the concentration of the diffused toxins is s

as to stimulate cell-growth rather than cause cell-death. Last
toxins are such that they attract lymphocytes ru.thar than p
leucocytes.

Giant eell from centre of tubercle, showing processes and peripheral : ment ol
surrounding endothelial ecells (e, €) and oceasional w ,_H-! %

The experimental production of tubercles by in
inoculation of tubercle bacilli, whether li or dell:l
bacilli at first taken up by cells of end type do not lead
immediate destruction. After a few daya it is evident that the
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carried, it seems, by wandering cells, and there grmrmg initiate th
mation of new tubercles in close apposition to the old. With -
mass increases markedly m size, and is surrounded by a
daughter tubercles. As it is extravascular, no vessels penetra
a tubercle, the next stage exhibits the whole area of the
tubercle affected by the necrotic change, and undergoing *
The toxins, that is, when sufficiently concentrated, lead to
fatty degeneration of the cells, and the dead cells loaethen' 0

is left being a homogeneous finely granular cheesy (mua}

Fia. 65

Beetion through early apieal tuberels, showing: a, central easeation; b, surroun
tration with fibrosis; e, giant cell; d, congested capillary outside tubercle, the tu
devoid of vessels, E

diffusion of the toxins into the surroundmg healthy [is
blood-stream may lead to the production of antibodies and a
general resistance, or it may happen that by rest and img
ment the general resistance becomes raised. In mthﬂr“
may be that the reaction in the area immediately s

the formation of a well-marked zone of mnuen’tl
active formation of fibroblasts which, develupi.n&
tissue cells with their fibrils, form a firm uapuule, utt

ing the caseous matter and the bacilli and arresting
This is not absolute healing, for the bacilli may remain alive
state for years. It is common to meet these obsolescent
encapsulated areas in the lungs at autopsy. Observations u
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the result of the progressive discharge of the caseous matter is cavitati
i. e., the production of a cavity in the organ, lined by cheesy mat
In this way, by the prngres%we lymphogenous production of tube
and their caseation the entire lobe of a lung may be converted it
cavity. The same process may occur in the kidney, which may |
represented by a multilocular sac, and to a less extent in the li
bile-duct tuberculosis. In all these cases the discharge of the
into ducts favors infection and the production of tubercles, -...-.
sequently of ulcers along the course of these ducts. Tlna,
the most important factor leading to the extension of respira
particularly of pulmonary tuberculosis.
Leprosy.—Although leprosy is ‘one of the most ancient ﬂf
diseases,! and the lepra bacillus was one of the first among patlk
hacteria to be clearly recognized (by Hansen, 1871), there still ren
more matters to be elucidated in conneetion with this than witl ._._"
other diseases. We still, for example, are uncertain how the di
is communicated from individual to individual, and although b;
many observers have announced the successful isolation and cul
tion of the bacilli, the descriptions afforded and the actual « e'j
sent out vary so mnsiderabl}r among themselves that it is unc
which is to be regarded as the type organism, which a conta
or chance invader of the affected tissues. Some observers e
special methods, like Clegg and Duval, have so frequentl
cultures from cases of this disease, and that of forms with p
different from those of any bacteria hitherto studied, that it is
not to believe that they have the specific organism, more e
when one stage in the development of these cultures affords
forms resembling those seen in the lepra nodules, and by the in
of such cultures a disease resembling leprosy has been produe
monkey and the Japanese dancing mouse. But when the same obs
at times obtain chromogenic. organisms, at others colorless cul
and regard these as distinct, and proceed to dlﬂplltﬂ among thems
as to which is the dlsease-pmdumng species, there is nothing ’iﬂ
but wait for more decisive investigations. ;
In the meantime this may be said definitely, that leprosy is, ir
a slowly progressive disease of the nature of an infectious
whmh causing grave disfigurement, may be present for many
before death ensues. More acute cases are encountered, but
rare. Two main types are recognized: (1) the nodﬂhr in
lepra tubercles or nodules specially affect the dermla of the
extremities, and it may be also the mucous membranes, and (
anasthetic or smooth, in which the nodules fnrm along the con
peripheral nerves, and by gradual destruction of these peripheral
trunks bring about areas of local anwesthesia and dry gnngmn%

! Prescriptions for the cure of what is evidently this disease II'B gV
l',lwra papyrus (1348-1281 p.c.) and these date back to the First I
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its and other parts undergo atrophy, death, and separation. But
‘orders of lesions may coexist. In the cutaneous type the epi-
may become involved, with a low form of ulceration. In both
es microscopic examination of the affected tissues reveals the pres-
of tubercles. In the nodular type it is the corium that is specially
ed, the process beginning apparently in the middle or deeper
, the overgrowth extending into the upper and papillary layers,
80 that the papilla becomes thinned and
:'f.,.: uleeration may result. The affected Vsl
shnwa increased connective-tissue SEnN
infiltrated with characteristie
lls, which upon proper staining
e by acid-fast stains—are seen
itain enormous numbers of thin
bacilli of the B. tuberculosis type.
2 bacilli are found free and often
1 along the course of the lymph
els. The lepra cells are in general
than ordinary leucocytes, often
* or five times larger. Oeceasionally
nt aells may be detected. With this
re is marked endothelial proliferation
"5 arterioles of the part with the
n of arteritis obliterans and
ritis. The capillaries also show
lial proliferation, and the “lepra
are of endothelial origin. In the
tic type the diseased nerve shows
swellings along its course, these
s exhibiting infiltration with
“lepra cells,” together with a
n of chronie perineuritis, fibrosis,
1 degeneration of the axis cylinders.
entally the lymph nodes may be
, becoming swollen, while in some
there has been described sclerosis,
meningitis of the spinal cord, AR
""_ | thes‘e are not EQSEl:ltllﬂ ﬂhﬂnﬂgﬁ Nodular (tubercular) leprosy involv=
e lesions are of extremely chronic ing the face and arm. (Todd and Wol-
cases of anmsthetic leprosy of forty  bsch. Gambian expedition.)
uration have been described.
It has been noted by several observers that not all the bacilli in the
ra nodules are acid-fast. Particularly in young nodules lepra bacilli
ir stain after immersion in weak acid, and can then be colored
Liffler’s blue. This harmonizes with the description of Bordone-
eduzzi, who apparently first succeeded in cultivating the organism,
t;f Duval and of most recent ghservers regarding the forms cul-
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the stomach in conditions of dyspepsia, and in the bladders of diab
A more atypical yeast has been found fairly frequently on this co
causing an intractable form of skin disease, and while in m
the organisms remain localized in the subcutaneous lesions, in &
cases they eventually induece lesions also in the deeper tissues,
organisms are found in the tissues in the blastomycetoid form;,
to say, as spherical bodies with hyaline capsules; at times 4.
found in the act of multiplication by budding. Frequently t}
within cells of endothelial type; frequently again these cells, fus ,,.-Fs-_
large giant cells containing numerous organisms. With their to
they set up a mild inflammation characterized by the accumula
of large endothelial cells with some polymorphonuclear inf ;..;
The lesion undergoes slow necrosis, and as a consequence the
produced under- the skin tend to ulcerate and undergo healin
the slow extension of the process the affected areas show simultaneo
the various stages of ulceration, healing, and active mﬁl ation
tumefaction.
Aspergillosis.—Occasionally in the external auditory men
more rarely in the bronchi, we obtain growths of the fun,gua
niger. The hyph® may penetrate into the tissues, causing consic _'
irritation and necrosis, which in the lung may be mistaken for tu
culous lesions, but the characteristic mop-like fructifications form
in the presence of air.
Ringworm, Favus, Tinea Tonsurans.—What is true of the
obtains also for the group of simple moulds which is respo
series of highly infective cutaneous affections, involving the
outer layers of the true skin. All the organisms of this series
only when there is abundant oxygen, and as a consequence ¢
only superficial lesions. For the very complicated and
question of the number of pathogenic hyphomycetes causing |
lesions, the student must be referred to the better text-boo
matology. Here it must suffice to note that these mnulds
lodgement at some spot, and their hyphe grow mwa.rd
epithelial squames and down the hair follicles. ’ .
In favus, due to the Achorion schénleinii, discovered by Schinle
1839, the mycelium at first grows abundantly in the hair sac, i
itself between the upper ia}rers of the epithelium, and in
shaft itself, multiplying in the cortical substance of the hai
leads to disturbance of the nutrition of the hair, which !n]ls :
papilla atrophies, and new growth becomes impossible. The
does not extend into the deeper layers of the skin, but aetsup,
less, a low form of inflammation of the corium, al:ll:l the deve
characteristic superficial crusts. =
In the various forms of ringworm (Tinea circinata, & ting
skin in general, T. tonsurans of the face and scalp, T lmhrleatl,
ringworm, T, versicolor, ete.) one or more slightly elwnted
hyperemia indicate the beginning growth of the mould.
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of apparent intermission for several weeks, during which the p:
has good health, though toward the end of the period there m
malaise with %llght fever, followed by the dmlnpment, of W
spread cutaneous lesions. The simplest interpretation of this Iz
period is that spirochetes liberated in moderate numbers from
primary sore do not actively multiply in the blood, but, on t
trary, become arrested in the capillaries of various organs. Here
indications are that in the individual of good resisting powm
are in most instances taken up and destroyved by the endothelial e
In certain regions only at this stage, e. g., the subcutaneous cap
do they manage to proliferate until by their very numbers
accumulation of their toxins they set up a reaction; the time _
for this secondary or dispersed proliferation constitutes the -.m-u ;
above noted. -

The rashes are varied in character according to the virulence of
spirochetes and the reactive powers of the individual, from an el
or diffuse reddening and simple papules up to large bullous
eruptions and multiple uleerative lesions.

Now there may accompany, or follow, growth of the sp
in the internal organs—m the liver, in the vasa vasorum
aorta and other arteries, the kidneys, the meninges, and pe
In general it may be laid down that this diffusive growth of
chetes in the florid stage leads like the primary chanecre to a
immunity; the parts which have been the site of spirochetal
tion are not again involved. And with this if there be not «
a general immunity, there is gained either an increased resistin
on the part of the tissues in general or the spirochetes which
have lessened virulence. After the termination of this active (s
secondary) stage the individual usually ceases to be infective, but
this is because the stage of superficial ulcerative lesions has
passed, or from attenuation of the virus, is still a matter of deba
however, must be emphasized, that the lack of infectivity does
nify the complete destruction of the spirochetes. Unless wholly de
by the action of mercury or arsenical compounds these are (
more especially in certain internal organs; and here they set up sc
isolated areas of chronie inflammation, over, it may be, a |
of years. The special feature now is the production of “gum
gummata) which may be compared with conglomerate tubercles.
given focus of continued proliferation of the spirochetes thm
a miliary collection of lympho€ytes and proliferated endotheli
This undergoes a slow necrotic process differing from the correspon
caseous necrosis in tuberculosis i in being preceded by little fa.ttar
eration. This simpler “gummy” bionecrosis is a characteristic o
later syphilitic lesions. It is associated with the developmt
miliary syphilides or syphilitic tubercles immediately around tha
focus, which in their turn become surrounded by a ring of new tube
and undergo necrosis, until in this way a gumma, or mass of dead t
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ped the size of a pea or in some cases, as in the liver, the size
, or even much larger. What is characteristic of all these

=i an old gumma becomes surrounded by a zone of fibrosis
is contracts, the central necrotic matter becomes compressed
nbﬁorbed until all that is left may be a stellate cicatrix.

:n ¢ origin long
or infection, with
of the present

;.. htent fﬁl‘ IDII.,E Beetion from a gummatous, syphilitie liver, showing at
bllt- liable event- @ necrotic (gummy) central aren; b, zone of leukocytes

take on more active undergoing necrosis; ¢ ¢, zone of abundant small round-
: eelled infiltration; d d, outer zone of fbrosis, extending

T outward between the columne of compressed liver cells at «;
lv in con- , bile duct.

it we encounter these delayed or quaternary syphilitic lesions,
3 the form of (1) a chronic productive leptomeningitis, with or
pachymer ngma,{ﬂjlucnmotﬂr ataxy (tabes dorsalis) with fibrosis

1 "u of the posterior root ganglia, and atrophy and sclerosis
posterior (sensory) columns of the spinal cord or (3) general
i the insane, in which a similar infiltration, atrophy and
. ,?ﬁ,the higher cerebral centres. As indicating the condi-
erance that is set up it deserves emphasis that these late lesions
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the liver in extraordinary numbers, setting up a diffuse inflammation
th pronounced swelling of the organ and development of miliary
philides, followed by diffuse interstitial cirrhosis, if the infant
" I'ﬁﬂﬂ the acute stage. Large conglomerate gummata are distinetly

Fis. 78
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L EE']IB raspherry-like nodes of irambeesin.  (Todd and Wolbach, Gambia expedition, )

milar excessive abundance of spirochetes may be determined in the
the adrenals, and other internal organs. Often the abundant
ation of the microbes leads to death and maceration of the feetus
), or to abortion. Often again, the extent of the placental inflam-
S0 mterfares with the nutrition of the feetus that death is to be

c thl.'. infant survive this generalized acute syphilis, it may
st later syphilitic lesions of the skin, especially of the nates and
the mucous membranes, especially of the nose, this often associated
1 destruction of the cartilage and falling in of the bridge.

aws or Frambeesia.—A disease that is not uncommon in certain
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but also in Ceylon and southern India, is Yaws, which is characteri
by scattered raspberry-like eruptions (hence frambeesia, from
French framboise), has by many observers been regarded as a for TH
syphilis. Castellani, however, has shown that while it is caused b
spirochete, this is recognizably different from the sp. pallida. As w
syphilis, the primary lesion is of slow development and occurs on s¢
exposed part, but is not commonly or necessarily the result of se:
intercourse. :.

The Spirilloses.—We owe to Marchand and Salimbeni the observat
that a disease in fowls in Rio de Janiero is due to the multiplication
so-called *‘spirilla’” in the blood, and that infection is mnvejre&
tick (Argas miniatus). Several years ago, in the seventies, Oberme
discovered a similar organism abundant in the blood of humnn hel
during the febrile attacks of relapsing fever. This fever is chs
by a succession of acute febrile attacks, with a temperature of 104°
106° F., headache and muscular pains, lasting at first for three or -'j;
days, succeeded by a quiescent period of seven to nine days with ne

Fima, 79

s 8

{hrnithodorus moubata, the tick responsible for Afriean *““tick® or “relapsing fever."
(Dr. J. L. Todd.)

temperature. The successive attacks are of shorter duration.
disease is still common in Russia and certain parts of soutk
Furope. During the famine period of the middle of the last ce
was common also in Ireland. The associated organism used to ber
as a spirillum—the Sp. obermeieri—but we now regard it as more
related to the spirochetes, and as a matter of fact unlike the b
and like the pathogenic protozoa, Schaudinn found that an inse
bed bug—is the intermediate host, conveying infection by its bi

Increased attention has been paid of late years to an almost i
fever in the Congo Free State and in German East Africa. Dut
Todd have shown that here infection is conveyed by a tick (C
dorus moubata) which, occurring in the native houses along the tri
routes, has taken on the habits of the bed bug, biting at mght., and duri
the day hiding itself in the crévices of the floor and walls. Jus
Theobald Smith and Kilborn showed that in the tick fever of e
the eggs and subsequent larvee are infected, so here Dutton nnd
found that the larvie hatched from the eggs of the infected ornithe
can infect other beings upon whom they feed.
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but in some cases the ulcerative condition may continue for sev
weeks. -
Here, as Vincent points out, we deal with the presence of long, e
fusiform bacilli with pointed ends. from 3u to 10g in length in &
tion with definite spirochetes, larger and coarser than the Sp. pal
Both can be stained by Léffler’s methylene blue. Attempts s,t
have finally been successful (Tunmdlﬂ") and appear to prove wit
a doubt that the fusiform organisms are one stage in the develoj P
nf the spirochete.
Similar if not identical organisms are encountered in Noma, an ac
and rapidly spreading gangrenous condition, developing more pa
ularly in voung children who have been weakened by one of the e
themata. The common site of this fatal gangrene is the cheek,
occasionally it affects the external genitals. ¥
A similar gangrenous condition leadmg to deep ulceration, bu
more chronic nature is not uncommon in Equatorial Africa. In
also fusiform bacilli combined with spirochetes are found in |
numbers in the walls of, and discharge from, the ulcers. 4
There is still some debate as to whether these are true spirocl
Ruth Tunnicliff in her cultures described the development
spores within the fusiform bacilli, while the spirals or turns
“spirochetes” are not uniform, and the movement is at most
but not progressive. Recently also in certain spirochetes whie
found to be filterable, Wolbach has demonstrated the existence of del
flagella, resembling more those of bacteria than of trypanosomes.

DISEASES CAUSED BY PROTOZOA

These we may classify, as we classified those of bacterial o
according to the eausative nrgamsm% Thus the protozoa are di
into four classes: o

I. Sarcodina, forms without permanent organs of locomotic
least in the adults. Locomotion and ingestion of food are by
pseudopodia. Reproduction may be either by fission, or by
tion—Example, Entameba hwwfytwu

II. Mastigophora possessing permanent organs of lnmm
shape of flagella, of which there may be one, two, or more
anterior or posterior pole, with or without an undulating n
There may be both asexual reproduction by spores, and sexual
tion. Only one of the four subclasses—the Flagellata—is
man and the higher animals. Examples, Trypanosoma, Her,
Leishmania, and perhaps the Spirochetes. ) -'_.‘_

I11. Sporozoa, parasitic and nften intracellular protozoa, motil
the early stage by pseudopodia, but without organs of locomotion i
adult condition. Reproduction by sporulation. There are several 1
so widely different that possibly this can be divided up mtn
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Fia. 54

Fia. 83

: %hhpﬁng sickness. Two photographs taken of & Congo State native with an interval of thirty
r§- seconds.  In the middle of & meal he dozed off. (Dutton and Todd, Congo expedition. )
= Fio. 85

.

L Trypanosomes (T, gambiense. the organism of sleeping sickness) in section of brain of an inooulated
monkey, (Profeasor Wolbach,)
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and detection of the parasites in the aspirated Lymph. The try
somes may be absent from the blood for months at a time. Ir
many months may elapse (in general aymnrmma) beforethe chars
istic symptoms make their appearance, namely, 1 mmng a
disinclination for any effort, even that of eating.
puffiness of the eyelids and change of facial napeet, he:
liability to fall asleep, or at least to doze. At this El:nge?muun
tremors are noticeable; later there is wasting of the muscles
ation. The increasing lethargy gives place to coma and de:
The irregular temperature often reaching 101° to 102° F.s
action of some toxin, but so far the development of tauxmn b;r
sites has not been demonstrated. The main lesion discove
to Professor Mott, is a lymphocytic infiltration around the
of the brain, most noticeable in the pons, medulla and cerebel
this many nerve cells show diminution or altm.tmn in th
bodies, with other signs of degeneration. While in ani
with trypanosomes the eap:llanea may be found packed
sites, this is not the case in man, in whom as evidenced by
lymph nodes and the perivascular lymphocytosis, thelym
is more involved. The trypanosomes are present also in the
spinal fluid, and may constantly be gained by lumbar puncts
Leishmaniasis (Kala-azar and Oriental Sore).—Kala-azar
fatal disease which until lately was mistaken for severe ms
ankylostomiasis. It has been known for fifty years or so
spreading slowly from village to village, and characterized
which gives place to great enlargement of the spleen. There
sive attacks of high fever follnmng each other at shorter
until a continued febrile state is developed, extending o
months; with progressive anemia the liver undergoes er
Cutaneous and -abdominal dropsy are frequent, as are h
in various areas—cutaneous (purpura), intestinal, and from
and gums. Progressive emaciation and weakness with mark
end in death some two years after the first symptom has bee
Some more acute cases are fatal in the course of a few weeks.
The splenic enlargement is the outstanding feature. Wha'.b?
the same disease occurs endemically and more ‘
China, and other tropical regions, and it was in one of :
of so-called “Dum-Dum fever” that Leishman found ﬁhe
which his name has been associated, Donovan demon:
existence in the disease in Assam. These Leishman-Dona
occur in abundance in endothelial cells and leucocytes in
liver, and bone marrow. Diagnosis is best made by p
the liver. Puncture of the spleen while demonstrating them
numbers is dangerous on a.ccnunt of the liability to fatal h
Seen in the cells they are minute bodies each showing a l:
smaller chromatin mass, in this not unlike the piroplasmas |
red corpuscles of Texas fever of cattle. But unlike those o
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: _~ t'ha teat-tube and then develop into try-
' onas furms, with a distinet

' WPIQBI dm very widespread is an in-
according to the regions in which it is
; i*ﬂ'o:th Africa, etc.), has received a variety
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ed individuals which, penetrating the mucosa of
‘and give origin to innumerable schizonts and these
find their way into the salivary glands and so to the
mosquito, which in its turn introduces them into the
of a new human host. A study, therefore, of the mos-
}, of its nocturnal habits, of the way it lays its eggs
slow flowing water), of its development in water, the

of the adult insect—all these matters explain
and means of infection, and what is more have indicated
ns of prevention.

Fia. 88

o

ne of & man dead from balantidial dysentery: an early stage of a balan-

cosa. Note the small cavity filled with balantidia and the infiltration of

mwlurmlh. (From a photograph by Charles Martin, E. L. Walker,
. vol. viii.)

dly, mga-r&mg the etiology of malaria leads to the
stic of the disease. The heematozoin as already stated,
red blood corpuscles and brings about the destruction
s it is in connection with the vascular system, the
, and those which deal with effete corpuscles, that
o be encountered. The invasion and destruction
cytes every 48 or 72 hours leads to definite anemia;
mwd:ﬁﬁd pigment into the bleod serum and so into

i
o e oo i
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the lymph, tends toward a distinct grade of pigmentation in the __
or characteristic sallowness quite distinet from the pallor of a
complicated anemia. But more particularly in the spleen, whose
tion it is to filter dying corpuscles and corpuscular debris from ou
circulating blood, ‘do we find evidence of increased function, show
increased rusty pigmentatinn, and at times where the dim
of long continuance by distinct enlargement and chronic ﬁbmm
cake”). In the earlier stages the enlargement is little noticeable
instead of being firm, the organ may be soft and almost pulpya
this increased action of the spleen upon the erthyrocytes we find
Banti's disease (which also is characterized by increased splenie fu
and discharge of the produets of erthroeytic destruction into
vein) that eventually a certain grade of fibrosis is set up in
Frequently a noticeable feature is the taking up of the pigm
from the destroyed corpuscles by the vascular endothelium
organs. In this way pigmentation may be encountered along
laries of the brain, kidneys, ete. At other times the capillar
absolutely blocked by pigment masses. It is doubtful whetk
ment alone is the cause of the blockage. The indications
spores of the parasite at times are liable to be agglutinated and
adherent, and that it is
masses with their attached
which act as capillary embg
resting the circulation in :
lead to fibrotic and functional di
ances.
Balantidiasis.— Within thB«
vears several studies have be en’
upon a condition resembling
colitis (or amcmebiasis) in se
features, in which the patho,
not an entameeba, but a ci
ian, the Balantidium coli.
Balantidium eoli showing pucleus {on  OCCUTS INOE particulal‘lj" in. '
ol ot ol B cubtropical regions: thus se
of food ingested (toward thn lower end have IJBEIE mportedtrum the
of the figure). (After Leuchart, from since their occupation by
Braun.) States. It is interesting
the Balantidium coli is co
intestinal canal of* hogs in many parts of the world;.
discussion as to whether the organism is one and the s ;
species. In man, with one exception, the uleers hu.‘m been fou
fined to the colon; they are not characteristic; the pe te
being found in the submucosa have been detected in th
lymph nodes; liver abscesses are almost unknown. s
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system, in which it was for long thought that when an axone was severed,
a degeneration only in the distal severed part occurred; but there is
more than this, for a disuse change occurs even in the nerve cell body,
and this is especially so in areas where, in health, there is a constant
succession of stimuli reaching the cell; in the absence of these stimuli
there is atrophy.

Fia. 91
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Atrophy of bones of leg from disuse, in a patient who was insane, Note the extreme slenderness
of the shaft, in proportion to the length., (MeGill Pathological Musenm.)

2. Atrophy from Overwork.—Overwork, carried beyond a given limit,
tends to induce cell-exhaustion, if continued, to produce cell atrophy.
It is difficult to bring forward eclear examples, but we would suggest
that certain of the professional palsies belong to this category.

4. Atrophy from Malnutrition.—The alteration of the body from
general starvation is a case in point, as well as the atrophy of special
areas whose arterial supply is pressed upon and lessened; even the
atrophy caused by pressure is another example of the same, the most
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dense tissues, like bone, undergoing atrophy when subjected to ec
pressure even by a fluid mass. :
Senile Atrophy.—A closely allied form is senile a.trephy—the;. f;- -
wearing out of the tissues; but there is another factor concern
in some people the process begins at an earlier period than iﬂi 0
Some tissues, too, grow old more quickly than others, and as a g
rule the first to atrophy are those that become functionless duris 5 '
natural life; next to these come the lympho:td_structum-—-l mph 1
Malpighian bodies of the spleen, and the red bone-marrow—
undergo great diminution; next to these come “store-house” ti
such as the fatty tissue. Nervous tissue, ordinarily, shows at
least of all.
When fatty tissue atrophies, the fat gradually melts a.way nt
cell once more becomes indistinguishable from surrounding ¢
tissue cells, but sometimes instead of this the place of the fat is
by a serous fluid, so that a large mass of fatty tissue so altera&
translucent and jelly-like. This so-called serous atrophy of f
definitely known to be a purely senile change, but may be so re ;_
When the cells of the active tissues atrophy, we have first dimis
in size, true atrophy, then in more extreme stages a diminution i1 u:,
(hypoplasia), and along with this the deposit of pigment, espe
in those cells that normally contain pigment. This plgmeuta. ion ¢
in brown atrophy of the heart, as we have already indicated,
happens similarly to a marked degree in the liver. |
In bone the process of atrophy is a rarefaction whereby tl
actual loss of bony substance, the individual bones become lig
there is an increased liability to fracture. The loss of s
largely central, the medullary cavity and the Haversian
increased in size, and the trabecule and lame]lne thinned; the red ¢
marrow becomes replaced by fat, which again may undergo- he
mentioned serous change. e
The characteristic changes in the senile skin are due not so :
any epidermal changes as to a loss of subeutaneous fat and fl
panied, of course, by actual tissue shrinkage; the elastic ti
dermis is also altered, becoming less resilient. This elastie ti
becomes very important in the senile degenerations that ¢
arteries and the lungs. In the arteries, as the walls lose thei
the arterial tube dilates and is unable to recover itself,
manently expanded. At this stage, when the expansion is
may find so diffuse an enlargement as to constitute a fusif
or if localized, a saccular aneurysm, although these rarely if e
from senility al-:me In either case, the wall is found to be
and atrophied, and some layers, especially in the muscle, mﬂ
The increased caliber of the vessels causes a slowing of the | loo
and the consequences of the same in the tissues supplied.
with this atrophy of the wall proper, we have a series of importa
pensatory changes; as the arterial wall gives way, there is a con
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fatty acids leads to a gradual accumulation of neutral |
cells. Thyroid extract lessens obesity in such people, pi
reason of its accelerating the oxidative processes. i3
(b) Through Disease.
filtration, of the liver
of the other tissues son
curs in those ill of a w
ease (noted in tuberet
because lowered vital
functional activity of
mean lessened burnir
fats taken as food, wl
the subcutaneousandc

Seetion showing fatty degeneration of the epi-
thelium of the remal tubules. The fine fatty
globules are accumulated in the main toward the
outer aspect of the cells, close to the basement
membrane,

Fia. 96
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Fatty degeneration of liver cells: b, fresh cells, '
cloudy and grapular, nuclei not clear; a, the fine, Fatty degeneration of hea
fatty globules seen more clearly after treatment  showing differont gradesof in
with acetic acid. (Ribbert.) individual fibres; fresh specimen. (I
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“Fatty Degeneration.”—In the cases of fatty degene
appear to be truly such, there is primarily a cell degenerati
heing deposited as a result of depressed cell activities. The
stain poorly, and in the eytoplasm are minute, dust-like fa
which, stained with Sudan ITI or Scharlach R, give to the cell a
orange-red color, the high power showing that this is due to a
minute fatty dots. The tissues so affected are: (1)
swelling (gland cells, especially of the liver and ki (see ]
Fig. 1), and muscle fibres, especially of the heart (see Plate V
(2) endothelial cells of bloodvessels, and (3) certain cells unde
normal regressive changes (cells of the sebaceous glands, of the

mary gland). o
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What at first sight appears to be a like accumulation of fat in the form
of minute globules, but without any nuclear degeneration, occurs
normally in the cortex of the adrenal, and in the muscle cells of the uterus
undergoing involution after parturition. On the contrary, with nuclear

. degeneration there may be large globules of fat in the cell, as happens

in phosphorus poisoning. Histologically, it is therefore not safe to say
that the minute globules indicate a degeneration and the larger ones an

| infiltration; there are evidently intermediate states.

Typical cases of fatty degeneration can be divided into: (1) those

' following cloudy swelling, therefore the second stage in parenchymatous

Fia. 98 Fra, 99

Daouble contoured myelin bodies of
irregular rounded e-|:|.:|]|-|1 with Procisscs,

Juiee expressed from adrenal cortex, seen ander crossed (Perls.) These myelin bodies are to be
Nieol's prisms, showing isotropous fatty globules and found in the morning sputum, and are
anistropous myvelin globules (with black oross), lipoid in nature and doubly refractive,

- inflammation of organs, and (2) simple uncomplicated fatty degener-

ation, (a) physiological, and (b) pathological. The first is exemplified
i bacterial intoxications. Physiological fatty degeneration is seen in
the eells of the sebaceous glands, and in the formation of the fat drop-
lets of milk from the cells of the mammary gland, in which there is a
multiplication of ecells, those nearest the lumen becoming fatty and

- being disintegrated off as a mass of fat globules. Pathological fatty

degeneration is seen in certain cases of acute intoxication that is not

- bacterial, such as poisoning by ecertain chemicals, and in the malnu-

—

-

trition of starvation or of the extreme anemias. There is no certainty,
of course, that any or all of these fatty degenerations are not pre “'*IWE
by (:Iﬂl.ll:h' snellmg

Lipoui “Infiltration’ and “ Degeneration.”—We have said that the
appearance of the cells of the cortex of the adrenal appears at first
sight to resemble fatty degeneration (see Plate VIII, Fig. 2). The work

|
[
-
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of the last few vears upon the lipoids has demonstrated that hes
deal not with the accumulation of neutral fat but with globules
unlike those of the neutral fats, are found dﬂu]:l]y refractive u
polarizing microscope. - Some neutral fat, it is true, mn,:,rbe :
these chamctenstm globules are, amundmg to recent
formed in the main of cholesterin esters, more parheularly of
gleate. Similar doubly refractive granules are found in
parts of the body in degenerative processes, notably in the athe
tous patches of the aorta, in degenerating cancer cells, and i
degeneration in the nerve tissue. Chalatow has recently shown tk
feeding rabbits with cholesterin abundant doubly rdmcl:ilt
or fluid crystals of cholesterir
Fic. 100 appear in the liver, spleen
e, : marrow. But more than
lipoids can afford the ap
double refraction.! One of the s
and easiest examples of the ex
of these doubly refractive st
myelin droplets to study is
sputum of adults coughed
the morning. It seems,
just as we may have a
“infiltration” and “dege
also we may have llpo
e, R 5 and "degeng:tiﬂg;d _
Hydropie degeneration; a-pi}bul'tum being activ st i a

s, B el ey it chiel interest

vacuoles. X 300. (Ribbert.) relation between the lip

proteins, many of the fo
bling the nucleins in possessing both mtmgenous and phos
icles, and suggesting strongly stages either in the build
dissociation of bodies of the latter order within the cell.

Glycogenous Infiltration.—We have little knowledge of
cance of glycogen in the tissues in abnormal situations or am
is found in a considerable number of rapidly growing celhthr
as again in Henle’s tubules of the kidney in cases of diabetes.
been found also in pus cells.

Hydropic Degeneration.—Cloudy swelling being ¢
increase in the watery contents of the eell there are ctr &
of this in which actual vacuoles appear in the eytoplasm;
vacuoles may increase in size till the cell bursts; the \cenmu
from the burstmg of several contiguous cells may than
The most extreme examples of this are the "p-m:ka‘ in sn
the deeper layers of the epidermis become hydropw, swol
disintegrated. \

! See also page 26 for classification of lipoids.
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PLATE VIII

Fatty Degeneration.
Fally degeneration of cells of the convoluted tubules of the kidnevy, from

a case of acute, auljarveningg upon chroniec nephritis, stained by Sudan I11
and hematoxylin.

Fliz, 2

Lipoid Infiltration.

Cortex of human adrenal treated with Sudan I11, to show accumulation
ol lipoid globules in the cells of the zona fasciculata. These globules are
doubly refractive. g, cells free from lipoid globules ; b cell columns in
which the globules are abundant.
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.ﬂ
colloidal scleroproteins from the lymph until t]:laey come to be
concentration that they are precipitated in the same -
in which they exist in the circulating medium. He admits, ho
that the factors concerned in this process of precipitation are nmq,
known, suggesting that possibly a reduction in the amount @ )
dioxide or some other agency induces the precipitation of calcium
in a colloid matrix. =
Concrements.—In addition to this deposit of calcareous ma
in the tissues, there may be a deposit of the same in duets or pass
leading to the formation of solid masses, round or oval or ts ?-_
shape of the duct in which they are found. These are termeﬂ
ments or calculi, the same term, unfortunately, being employed
for the above calcareous deposits and for deposits due to the abne
precipitation of specific excretions. Concrements of the first or
be found to contain an amount of calcareous salts in emur
usually present in the fluids discharged along the passage c
On dissolving out the salts, there is left a matrix of mucinous r
usually mixed with fatty acids, soaps, and cholesterin. Sueh
ments arise generally as a result of a catarrhal inflammation of th
in question, whereby mucin is exuded and some of the cells
The disintegration of the latter affords the products of proteoly:
fatty material, and in this as a matrix, just as in necrotie ti
is a deposit of calcium salts, by diffusion into the mass, of se
the inflammatorv exudate and of the secretion nurma.l tﬂ- I
Of these concrements, the following are worthy of note:

salivary concrements formed in the salivary ducts; lacrimal;
(formed in sebaceous ducts); preputial, following phlmnals,
mulated smegma as a foundation; and appendical concrements w
have as a base rolled up and compressed fecal matter. Pancreatic
crements are of widely varying constitution, this depending
upon the length of time during which the concrement has been
a recent one will show abundant products of cell-disintegrat
an old one will be largely composed of insoluble salts, a «
which may be considered to hold not only for pancreatic |
concrements.

Phleboliths.—These are small oval stones formed in veins, ¢l
the uterine plexus in the female, and the prostatic plexus in tl
All transitions may be found from a comparatively soft to a |
like body; the phlebolith arises from the deposit of lime salts
thrombi that have not undergone organization, and thus I
the lumen of the vein.

Calcareous Incrustations.—Deposits of various kinds u;
may undergo a similar impregnation with salts derived frm
fluids. The commonest example is the tartar of the teeth, o
epithelial debris and particles of food form the foundation; ﬁL
cystitis a deposit of phosphates may occur upon the m -=-s--:'-f1
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the color varies from fawn to red, according to the amount nf TO
which is brought down in the urine when urie acid s

and on section the stone is laminated (Iigs. 108, 110).
relatively frequently in early life, and appear to originate in the pel
the kidney, whence they may be passed while still small, as graw
calculi of a reddish tinge. Remaining in the pelvis uf the i
may there undergo increase in size, until they form a “stagha
accommodated to the shape of the pelvis of the kidney nnd I'E:E hran

Fia. 108

Fia. 110

Fia. 107, —Caleulus formed of urie acid followed by oxalate: appearance on -ndm

Fro. 108, —Oxalate of lime ealeulus (* ‘mulberry" caleulus), exterior view.

Fia. 109 —Ammonium urate followed by oxalate and eventually by mixed p
thmﬂ:um:miromthautdmuu!thnﬂorﬂﬂuﬂmdm '

Uratic Inspissation in Infancy.—Autopsies upon mfﬂn‘m; W
old frequently show the calices of the kldneys ﬂpaque”ﬂﬂr W
even definitely streaked with yellow, while in the pelvis a
brown grains can sometimes be collected. The collecting
tain a large number of minute doubly refracting spherics
urates in a mucinous matrix, and the condition has been '
uric acid infaret, a less suitable term than uratic inspissation
chemically, are composed of quadriurates. Why there shoul
relatively great discharge of uric acid and urates in the very ye
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layers of varying color depending on the extent of admixture with
calcium salt of biliverdin or bilirubin; the nucleus is often of choleste
2. Pure (or almost pure) Cholesterin Caleuli.—These are nﬂt
common, and are usually single, oval, pale yellow stones, with a wa
looking, finely nodular surface. When broken, the surface is crysta
looking, and there is little or no sign of stratlﬁcatmn It is quite ran
find them absolutely pure, but 95 per cent. or more of the ﬂuntenm
be cholesterin.

Fia. 112

.

Section of common mixed bilirubin ealeium Cholesterin ealeulus, eut and po

gallstone. (Naunyn.) radiate erystalline structure. _
Fia. 114 Fra. 115

Bection of “n.mnrphnu-l" cholesterin  gallsione Pure bilirubin calcium caleuli; bil ':':;"'.
exhibiting central eavitation. (Naunyn.) {Hl.ml.}

3. Pure Bilirubin Caleium Caleuli—These are sum&hm
“bile gravel,” and are multiple blackish .granules, lying in mue
bile; when fresh they are soft, and break under the finger; wher
they erumble apart.

4. Caleium Carbonate Caleuli.—Comparatively rare, theaa
very hard; more often nodules of calcium carbonate occur in the m
caleuli, or common gallstones.

Etiology.—In the difficult problem of determining the ecaus
gallstones, there are certain weil-remgmzed facts at the outut,
these: that they occur most often in or after middle life, h
oftener than males, and in those of sedentary rather than o
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hemoglobin and leading to the deposit of sulphide of iron. Hema )
phyrin is an iron-free derivative of hematin which is set free in the u
especially after the use of certain drugs such as sulphonal, whoae
constituent set free in the blood, acts upon free hemoglobin. |
Jaundice; Icterus.—The pigment of the constantly secreted bile
derived from the never-ceasing destruction of red enrpusdm, -"':"
after a short existence of a few weeks fade away in the blood s
or are picked up by the phagoeytic cells of the spleen and hver,
hemoglobin, either unaltered or modified, being absorbed by the el
thelium of the hepatic capillaries, and by them passed on to tha
cells to be broken up. The iron-free part is discharged into thq:
capillaries as bilirubin, the plgment of the bile; as to the iron-conta
ing part of the hemoglobin, it is evidently jealously
organ, for very little passes into the bile, and relatively httIe
stored in a combined state in the liver. Should the bile pigm
to be discharged from the liver, it accumulates and regurgita
the blood and lymph vessels, and is carried in a soluble Er!:aal:e_
tissues elsewhere, in which it is dissolved, causing them to &
bﬂe—stamed appearance. This staining is jamd.ioa or icterus; the
panying symptoms, such as itching of the skin, slowing of the
mental depression, and melancholy (literally black bile) are
subsidiary, due to associated absorption of bile salts, ete. The
the urine, and the tissues show the chemical reaction for bilirul
or the more highly oxidized biliverdin, and the liver is the ﬁmt
to show this coloration. g
Clinically, the sclerotics of the eye, the mucous m&mbrm of
mouth, and the hard palate show pigmentation early, the skin ¢
shows it and the connective tissues throughout the body; cai
the cornea, and in general, the nervous tissues (save in infan
relatively unaffected; the secretions, the urine, the sweat, the
show it; the milk more rarely, and the tears (it is said) never; t!
color -::-f the feces indicates that little, if any, is discharged from
glands of the stomach and intestines. The skin may ahuw any.
tion between pale yellow and deep olive green, and the disappeara
of the color is usually slow, 25
FEtiology—For the greater part of this generation the mpta& e
ing has been that true jaundice is always obstructive in nature,
regurgitation of pigment into the circulation. ' In obstructive Jaunc
properly so-called, it is obviously so, for there is an obstruction in
bile channel somewhere between the hepatic lobule and the pa
in the duodenum; there may be congenital narrowing or a.hmm :
main ducts, mﬂammatory swelling nf the walls with n of
Iumen (catarrhal jaundice), growths or foreign bodies within the p.
w growths outside the passage, pressing upon it, or parhipa
5pa$mﬁd1c stricture of the duct. With these the bile channels
distended, and it is found that ultimately the pigment inje - :
intracellular network of channels connecting with the bile ¢
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occurs (necrosis) while in others the cells u
wiueh terminates in death (necrobiosis, be
of necrosis and bionecrosis which occur as

F J -

- - : ',
Fia. m PR T L
= § 5

T -
Wax-like degeneration of muscle fibres (a, b) m hours after temp
same. In&thmmnhud.rmmmmtﬂlﬂm:ﬂ eugocy te
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muscles of the abdomen in typhoid fever, in muscles after trau
and at times in the heart muscle. The fibres lose their striati ""73.'
become waxy or glassy in appearance, the sarcolemma still te
It appears to be a coagulation of the muscle substance, the myosine

becoming converted into myosin. ‘
9. Focal Necroses.—In cases of severe mfeet:wna there .... -::,-';
various tissues, minute areas of necrosis scarcely vmble to the n:
eve; such are seen in the lympl :
cles in diphtheria and typhoid fe
in the liver in typhoid fever &Iﬂf
forms of sepsis, even chm_mﬂ
and most marked of all in the li
eclampsia and allied states.
The causation of these focal necr
is yet unsettled. There is consic
evidence in favor of thmmbl,:
times hyaline, which may be form
by hemolysis of red cells, or by alter
tion of capillary eudnthehllm
has been killed by toxins and cast ¢
into the lumen.
Fat Necrosis.—Of quite a d
causation are the necroses w
when the fat-splitting fermen
: ... inthe pancreaticsecretion con
b, O B, S, Puth Amt, tact with unprotected tissues.
Aschoft.) are opaque, whitish-yellow
small size seen in the fatty
generally in the vicinity of the pancreas. Any mrcumstanm k
allows the pancreatic secretion to act upon tsisues other than
pancreas or the intestinal wall may lead to their formation. ;
3. Infarcts and Coagulation Necrosis.—The production of i f
will be more fully considered later, but it is needful to m C1l
coagulation necrosis, a process best seen in infarcts of the ki
spleen. In addition to the death of the cells, there is a
coagulation of the whole area, fibrin being demﬂnstrnble
this, the dim outlines of the tissues of the part, dead and
nuclei, can be seen. The blood fibrin is one of a group of ¢
proteins, and this process is evidently comparable to that which
in Zenker’s degeneration, where mynsmogen is converted in
lated myt;:rsm Closely allied to this is colliquative necrosis,
there is liquefaction of the dead tissue as a process of self-
or autolysis, not to be confounded with putrefactive necrosis, v
the liquefaction is the result of proteolytic powers of bacter ~-
former is seen in infarcts of the brain and in the centres of tumo
large thrombi, especially in the parietal thrombi of the heart cavi
4. Gangrene and Mortification. —The death of large areas m







298 THE REGRESSIVE TISSUE CHANGES

radium, the z-rays, and electricity. The results of such necrosis v
widely. Where the necrosed area is small, and not infected (1) abs
tion occurs. By autolysis and the nctmty of leukocytes ther e
part may be removed and its place taken b, mgenara'bed sSUe
the part. More often, especially in areas of ]nrger size, (2) o
occurs; surrounding the dead area is a zone of reactive inflamm:
induced by, the presence of the dead tissue and the dtﬁm&d—out
ucts of its disintegration; from this zone a formation of granu _-
tissue and vascularization of the same arises. In some areas, as in
brain, where reparative process is comparatively slow by
the relatively small amount of supportive tissue, and wlm'e |
tive necrosis is prone to oceur, instead of a solid cicatri
is likely to be (3) cyst formation. Intmsueamchasboneth&t re
dense that disintegration of dead matter is a long-drawn-out proc
the surface portions of the dead area may be disintegrated and loos
from the surrounding tissues, and the central mass, not yet di
grated, may remain as (4)aanqmtmm,lymgma.cmrrtyand
by purulent fluid. Another sequel to colliquative c.hange is (5) in
tion, in which the fluid part of the dead material drains away, l
a gradually thickening residue, which, becoming cheesy in cons iste
is prone to be a seat of caleareous deposit. =
Coming to the consideration of gangrene, according to the
blood entering the dead area and the rate of evaporation of
the surface, occurs (6) moist gangrene or sphacelus, or (7) dry gan
or mummification. In moist gangrene, as in the lung, intestine, |
extremity, blood enters the part and evaporation is prevented,
tissue becomes waterlogged, and by the entrance of various
putrefaction sets in; the affected tissue is swollen and livid; on
large blebs form filled with fluid; the discharge is foul from
growth, and the soft tissues gradual]y become demmpoaa:l and liqu
the bony portion being the last to yield. Dry gangrene W
the extremities and the ears, the necrotic portion “shr
wrinkled, and dark brownish black in color, like mummy |
the buunda.r;f between the living and the dead tissue, a zone
inflammation develops, the line of demarcation, at which, by ‘
;;ui Eétnlytic activity, a separation and ultimately a detachment
made, -

DEATH

Why does the body die? Apart from any philosophie pronou
we can find some definite knowledge on the subject. Death
inherent quality of living matter; the schizomycete—and this
all protozoa—within certain limits of heat and cold, moisture and
ness, grows, divides, and adapts itself to change over long perio
time; accidental death may supervene, by desiccation, by phy
chemical means, but in the processes of such life there is no sug
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ment of fat cells, while the muscle fibres are degenerated, and diminis}

in size and in number. It must be understood that hypertrophy

hyperplasia should be referred to only in connection with the spes

elements of the organ concerned—the liver cells in the liver, th .

cell in the muscle (anatomically defined) and so on. Hypertropk

itself, is a misleading term; etymologically it means “overnutri u

but scientifically it means nothing

Fra. 127 the sort; thetermmaumdely

its generally accepted sense that

wuuld be inadvisable for us to e
it otherwise.

Kinds of Dromwﬂl.—lr_ 1
logical Hypertrophy.—The tzrpe & th
the pregnant uterus, which er
hypertrophy and hyperplasia. The |
size in cubic content, of the m:’;‘_.
phied muscle, is many times in e
of the nurmal a great increase i
supply also occurs, and muscular
traction begins from an early perio
pregnancy. Increased nutntmus-

overgrowth, because the prese;
fibroid i in the uterus for exam

s AR vascularity, may be associ
of walf of ot In pecadobysectrontic Breat hypertrophy. Thﬁ EXC
e 5 I velopment of musels by e

e e s arm, is cer
'[.Eﬂnh.} development of fat cells, p artly o llﬂtlﬂ‘t}", but ‘H'lth
nutrition, because a muscle di
cise obtains an increased circulation through it. Muscle is not
tissue that undergoes growth as a result of increased funetic
nutntmu) because the bone shows like capacity, becoming h
in those of active athletic habits, along the ridges and o vel
tuberosities where muscles are atta.ched the mcmnaed aﬁrm
increased growth. . -
2. Adnpﬁ're Hypertrophy.—Largely the result of functional acti
are the hypertrophies of hollow viscera following upon an ¢
to outflow. Such are the overgrowths of the heart or bladder
just as in the uterus, the fibres become larger than normal;
heart weight is 250 to 300 grams, and the hypertrophied henﬂ
known to reach nearly 2000 grams in weight. The overgro
relatively more readily in a young person than in an elde
parallel case is the hypertrophy of the media of an artery where
is an habitually heightened blood pressure, in which case the incre
work is of the nature of stress. This adaptive hypertrophzr
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qualities of regeneration, not only in the periosteum, but alnﬁ 7-
medulla, and even in the lamelle of the bone itself. The lamelle
constantly being renewed, the old tissue being taken up by ’-
clasts, and the new bone being laid down in its place, so that the pos
of a lamella is constantly being shifted. In addition, there is a ¢ 0N
deposit from the periosteum, as well as the medullary mw
the entire process of growth; all these forces which are ﬂm&
build up the bone in the first place, take part in regenes ation
injury or destruction.
Periosteal Regeneration.'—Areas of bone denuded of their per
have been seen to obtain a new layer by continuity from thn
periosteum; mere stripping of the penosteum from t]m bone d
necessarily render the bone liable to necrosis. When '
erates, it arises firmly attached to the bone, and sepamtsd ]
overlying connective tissue; the direction of the fibres, too, sug
that the growth is from the periphery of the area destroyed. _
The Regeneration of Msdtdla.—ln;ury to the marrow cells is qu
followed by the usual degenerative changes, which qumkly ‘
to mitosis and proliferation; equally readily the conne
around the capillaries begins its proliferation at the mar gin
injury, whence fibroblasts are pushed into the m]ured Ared.
remarkable, however, that there is little migration of le =
capillaries form and a new fibrillar network pervades ﬂ;ﬁ _
injury, in the meshes of which are the mnatanﬂy increasing
marrow cells. Pieces of injured bone are surrounded by
clastic giant cells. .
The Healing of Fractures.—It is scarcely necessary to
with the mode of repair in bone because this is so fully ec
works upon surgery, but it may be noted that considerable
in the process oceurs, depending on whether the apposition i
the nutrition of both fragments preserved. The more
apposition, the quicker is the repair; the greater the amou
of one fragment upon the other, the greater the irritati
tion and the callus. A poor blood supply will mean a delaye
union. The callus forms as follows: 3
(a) Hemorrhage and exudation around the frwture,wiﬂ_: roag
(b) Invasion of the coagulum by eells—polynuc]ﬂr rom t
rounding soft tissues, fibroblastic from the
(¢) Absorption of the fibrin and replacement of the
from the periosteum and medulla, which 2
(d) Becomes converted into mrtllage, a step that m
if the callus is small.

' MacEwen and others have of late denied that the periosteum p
in the regeneration or even in the mh of buna We are not as ye
ulmmpt t;h%?: ?Ie?:, hoﬂgg“ htthnt X “""ﬁf’ have ¢
the outer fibrous r, il w may be termed "nnmhim 'or
cell layer in immediate contact with the actual bone.. Aeed
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tissue be called upon to functionate it will live. It will, of course, o
to the reader that autoplastic transplantation is likely to be
successful than isoplastic, because we know that in many :
tissue juices in one animal are cytolytic to the tissue of
this antagonism will hasten the absorption of the graft. g
The Skin and Skin Grafting.—The facts with regard to skin ¢t
plantation are well lcnnwn; the capillary layer.g of it
transplanted to sbtain the best results Altho hﬂ. b -.....:
tion of mere surface parings will become the nentre of m;w
the greater part of the graft, of course, dies, but very 500N ¢
plantation the cells of the Malpighian layer are seen to ﬂhow
and multiply, spreading out from a centre of activity, the cells so s
ing having actually amceboid properties. The new skin aaz _.'_
however, does not contain any of its more differentiated const
that is, hair follicles and sweat glands are not reproduced. W&
that this skin is somewhat permanent, but we are met by st
experimental observation as this: if unpigmented skin hﬁﬂ
into a pigmented area it may take, and will be at first unpigm
but subsequently will become plgmenbad This may mean that t
is a subsequent replacement of the graft, piecemeal, by cells d
from the original epithelium of the host, that is, that the perm
of the graft is only apparent and not real. In support of
be said that in no case is the skin of another species suceessfu
on man; nevertheless, the mere presence of an animal gral
stimulate the skin cells of man, causing them to spread more r
than usual over the denuded surface. This may be another |
of that phenomenon to which we have previbusly referred, ne
cells of like order attract one another; that is, that the
epithelial cells in the centre of a denuded area by h
the epithelial cells of the host around the edge of the der
It may be that the diffused produets of activity of the graft
like allantoin (Macalister) as ceII proliterants or auxetics, R
shown that the dissociation products of proteins stimulate mﬂ
ation, b~
Tmnaphntaﬁnn of Mucous and Serous Membranes.—The n
membranes are quite as apt as the skin in tmnﬂplantatmm, :"'f 1
mucous membranes of the lips and of the mouth have been u
supply denuded areas on the eyelid. Similarly autoplaatia
the great omentum have been employed successfully to cover p
wounds as also, recently, of fascia and tendons. y
Transplantation of Teeth and Bone.—Transplantation of teetl
of bone properly speaking does not occur, being really im;
It is of interest that the Romans understood the imple
artificial teeth, and for many centuries in India teeth have been
from one person and implanted in the jaw of another. Che 1
are equally good, whether the tooth be newly drawn or one ir
the pulp has been removed, or one that has been out of ﬂ'ie "F

[}










Tl

























-~
















332 PROGRESSIVE TISSUE CHANGES

sign of encapsulation; even if a capsule appear to the naked e
is apt to be infiltrated by the actively growing neoplasm; the
growth, meantime, by pressure causes atrophy of the cells of the
concerned, and as these die, the connective tissue may rem
scaffolding on which the neoplasm builds itself. The active g
too, tends to invade capillaries or lymph channels, so th:t
groups of cells may break off from the neoplasm, and be carr
where in the body, where, finding suitable resting places,
with their growth and form new masses or tumors like
growth. Such new growths are denominated metastases or s
na-nplums i
The Impressmn gained from the ubcwe that the atypical t
are malignant is almost correct; but it is only fair to add thht 1
characters, which are those of mallgnanc}r, do not belong to
tumors, for there are malignant tumors such as rodent ul
epithelioma), and the malignant mouse cancers that do not r
metastases and, on the other hand, there are tumors ﬂf h
that form semndanes. we have, in fact, all grades of trans
typical and atypical neoplasms. Yet it is useful to gam
idea that tumor-cell differentiation (or specialization of fi
definite relation to benignancy, and the lack of it, that is, i _
to the vegetative type of tissue, has a relation to malignancy. Iti
such evidence that the decision is made which determines the 1
or otherwise of the tumor concerned. This being so, it is vel
to have a clear knowledge of what is the adult type of cell'.
a particular tumor springs; for example, the so-called giant
coma arising from the bone marrow, exhibits cells of a veget:
ferentiated type, and might on that account be called very ma
until one reealls that the adult bone-marrow cells are of this ty
sarcoma, as a matter of fact, is one of the least malignant of all sar
whereas, a melanoma appears to be made up of more di
spindle cells, and on this account might be judged of mild n
vet is one of the most malignant of tumors. Emphasis must
be laid on the necessity for knowledge of the adult tissue from
neoplasm is supposed to arise, : i.
Malignancy.—It must be understood at the outset that it
possible to lay down working rules by which a student ma;
know whether a tumor is malignant or bemgn, such kni ,ﬁ_
come only from experience—from the “mental pigeon-holin
number of eases in each of which one correlates his idﬂ.l of tl
history, the macroscopic appearance, and the microse
and his theoretic knowledge of location of tumors; these
mentally puts together as one ties up papers in an elastic
after he has correlated many such, he begins to reach a state ir
his intuition tells him that a tumor is malignant or the contrary.
of the rules that are of use are these:
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epiblast and hypoblast; these are the myotomes, the tm!agm
future striated muscles of the body. Further, a mass of mesen

which will ultimately be recognizable as the heart and trunk ves
seen to develop a central cavity, and the mesenchyme cells |
this cavity become differentiated into a definite layer, the en
We thus find that the embryo becomes divisible into col
two orders, which may be termed “lining membranes” and
of a more expressive word) “pulps,” the lining membranes
persistent epiblastic, hypoblastic, mesothelial, and endothehﬁ.'l_ 1
the pulp being the main mass of the neuroblast (of epiblastic or
the notochord (of h:.rp-nblnstm}, and the mesenchyme (of mes -'{
Briefly expressed, each layer in the original embryo

Fia, 142

Fra. 141

Diagram of typical lepidic tissue. The Diagram of typical hﬂhm. The sp
specific tissue cells form connected series in maﬂh“ﬂhamm rvenil
apposition. Their nourishment is gained spaces and channels, and b
from the vessels (v) and lymphatics of the specific tissue cells; s, Ihm.l.

underlying hylic supportive tissue, [, I, the fibrils, lymph spaces, ete., Int'n-:." he i
specific cells of the tissue; h, the underlying cells, .
stroms, with a vessel, . The vessel is lined
by a simple lepidic endothelium.

entiated into lining membranes and pulps. To the furme.r
the term “lepidic,” (from Aemec, a rind or skin), and to t
“hylic” (from D4y, erude matena]), both words being used as adje
The characteristic of the lepidic tissues is that the cells a
in layers or clusters in direct apposition; they are not se
or blood vessels, and they possess a supporting fmmework or stro!
hylic tissue in which run the nutrient vessels. The fantm'w
tissues are the opposite; separating the cells there is a mairiz o
cellular substance, either homogeneous or fibrillated, while lymp.
and vessels and blood capillaries tend to separate and run betwee
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Ne have already referred to the diffusé overgrowth of individual
which is apt to accompany disturbances of function of certain
affording an internal secretion—to the myxcedema and over-
of eonnective tissue associated with arrested action or atrophy
th}'rmd the overgrowth of the organs of generation, and of the
. seen in some cases of overgrowth of the adrenal cortex,
: ma.y add, recorded also in cases of pineal disturbance. Allied
these is an interesting group of cases in which the fatty tissue of
or other region of the body—of the neck or trunk, the mesentery

Fio. 145

ltiple fibromatoid overgrowths along the course of the cutaneous nerves. (Herczel)

"'- rroperitoneal or circumrenal mgons—undergues a huge hyper-
ophy. Sometimes this is diffuse as in typical examples of Dercum’s
sease (adlposm dolorosa) sometimes nodular although multiple.
e condition is spoken of as liposis, adiposis, lipomatosis, and often
ma. The interesting fact is that in extreme cases of Dercum’s
2, relief and dmnppeamnce of the fatty accumulation is brought
u by subjecting the patient to thyroid medication. Evidently
al here with a metabolic disorder leading to an abnormal accumu-
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lation of fat in one or other region of the body. What we wmlld
size is that not all the regions of fat deposit are affected equa
these cases, and that sometimes the growths take on the ap ,.__:‘3'
of isolated well-defined tumor masses, so resembling true blasto;
what is more, sometimes they take on active malignant gmwth
or other area. Now we encounter similar general nve.rgrnwths
tissues, presenting the same liability to affect specially ﬂertam
What their cause is we do not know: they have so many fes
common with the last case that apparently they belong to the se
gory. A striking example is the condition known as milltiplﬂ
fibroma molluscum, Recklinghausen’s disease, fibromatosis, ne
matosis, or neurinomatosis (Fig. 145). It is a condition in whick
gressively more and more tumors appear specially in the suk ai "’
regions, and along the course of the nerves. In extreme cases t
be hundreds of these tumors or nodes beneath the skin, -
from that of a pinhead to some three or four inches across,
great deformity. At first regarded as multiple fibroid
study showed the constant presence of axis-cylinders and medu
nerves in the masses. Now the demonstration appears mm e
the main element in the growths is a proliferation of the cells
sheath of Schwann—cells of the same origin as the glial eﬂﬂﬁ«-
the neuroglia of the brain and spinal cord shows at times a like ter
to patches of ill-defined overgrowth (gliosis). Most of the
labelled as glioma are, in our experience, of this same order. Both
conditions, while apt to be present for years, may take on —
malignant characters. o
Of most importance, clinically, is the group of conditions whi
have been accustomed to label as myelogenous and lymphatw. 'j;'
chloroma and multiple myeloma. In all of these we deal with n "fﬁ '
focus of new growth, nor on the other hand a universal involves
the lymphoid or bone-marrow tissue, but with a h 1
several areas—several groups of lymph nodes simultaneously, t
splﬂen, the medulla of one or several bones. The causation d’
tions is completely unknown. At first we deal with what
be a simple hyperplasia of one or other tissue element of the
group, without any tendency to invade or pass beyoml
boundaries of the past: there may, in fact, be nothing beyond an
sive growth: but often here or there in some affected regmn-
evidence of malignancy and infiltration of neighboring tissue
have, in short, conditions of lymphadenosis or myelosis, t
should re Iace the older leukemia; for “leukemia,” the
leukocytes in the blood, is not an essential part of the fis _
Hibernian to speak of a leukemic leukemia, or the preleukemic s
of leukemia. It is more intelligible to refer to lymphadenosis (or m;
with—or without—Ileukemia. g
The Main Orders of Blastomas.—Before dealing with t
question of causation we will pass in review the various -:-__
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Here there are in the blood great numbers of large mononuclear e
with neutrophile granulations, coupled with the presence of inere
eosinophiles, “mast cells,” and normoblasts. The ordinary ‘«r.-:"
are reduced in numher, the white cells greatly increased, and
myeluc}'tea may be one-third or more of the total white cells.
bone marrow is seen to show hyperplasia, and is reddened. \
elements present are myelocytes, nucleated red cells, and numer
cells with eosinophilous granules. The great en]a.rgument of th& :
is not primary, but is due to an accumulation of blood cells. Se
times in the liver and kidneys there are tumors due to active gr
of the myelocytes outside the capillaries; in fact, there is an ove _-'jj_.'__
of the “leukoclastic’” elements of the bone marrow, sometimes conf
to their natural site and at times elsewhere in the _
Chloroma.—This peculiar tumor, which is multlple, affe
bones of the face, especially the orbit, the skull, the ver -u=,.";_f-_
more rarely the ribs and marrow, is cha.ra.ctenzed b}r a striking gres
or greenish-yellow tint, which fades as the speclmena are kept;
pigment is said to be a hpochrome but this is not certain. The ti
is a medullary nvergrnwth associated with which is a le emi
which the prevailing cell is of the myeloblast type; evidently tl
aberrant form of myelosis.
Lymphoma and Lymphomatosis.—It would be unwise tﬁ ol
into the vortex of the numerous terms employed to describe the v
lymphomatous states, and to lay down what seem to us
interpretations of these various terms. We prefer to state:
just as we recognize that the lymphocytes and the leuk 0C}
polymorphonuclear and eosinophile cells) have distinet origins, sc
have distinct series of blastomatous and hyperblastoid overgs
originating from the tissues that give origin to these two orde
cells; (2) that just as among the overgrowths of fibroid tissue,
is a series of overgrowths from chronie inflammatory hyg
typical fibroma and farther to atypical sarcoma, so here is a
series. Now we can clear away the overgrowths of the “le
producing” tissues, as distinct from the “lymphocyte-pr
ones, and this we have already dealt with, since the !eukocytﬂ
from the myeloblasts. The myelublasts have their seat in
marrow; the marrow contains specific cells of different orders
osteoblasts (and osteoclasts), and myeloblasts, along with other
that are not specific—lymphoeytes (lymphoblasts) and co
tissue cells (fibroblasts). Growths derived from these sj
are osteoblastomas (giant-cell sarcoma), myelobhstnmns,
with and without leukemia with aberrant forms of myelosis st
chloroma, myelogenous leukemia, and chloroma. This leaves w:
to deal with the lymphoid overgrowths proper; and in dﬂw
extend beyond the mrergmwtha of lymphoid tissue in the b
to those of lymphoid tissue in general. s
1. Chronic Hyperplasia (comparable with chronic inflamm
fibrosis).—This is seen in connection with tuberculosis, where


















362

are common; apart from this, however, they exist in areas where s
muscle is lmrma]h present, such as the heart, the extremities, thﬁ

the orhit, ete.

In all these cases the fibres are of embryonie, 1mperfect1:,r
entiated nature, sometimes showing only longitudinal striation

PROGRESSIVE TISSUE CHANGES

transverse striation of only a part of the cell, and other charac
all of which point to the likelihood that they arise from cell rests

In some of these tumors the cells are comparatively undiffe:
and these are naturally difficult to distinguish from sarcomas

Fia. 159

Btill more “embryonie” neurcoytoma
from & child, aged sixteen months., (Drs.
Tileston and Wolbach.) The ball-like ar-
rangement of the eells with central fibrils
is characteristic of an early stage in the
development of a sympathetic ganglion.
{Professor J. H, Wright.)

tain nerve cells should be classed as neuromas; f
fibres in a tumor which are in connection with a nerve cell ou
tumor, these are not independent, and so far as they are conce
the tumor is not a neuroma. Although the true neuroma or ga
neuroma is one of the rarest of tumors, yet it must be ;n!.-j;:-‘.
that other constituents of the nervous system originate from t
order of cells as do the neurones.

malignant rhabdomyoma has be
ported, in which the metastasessh
striated muscle elements; in both
last forms there is considerable i
hood that the tumors arise from s:
blasts, although they may have
nated from cells of a yet ear
The Neuroblastomas. —]
ments of nervous tissue can give
to tumors of two orders: lepi
nating from the ependyma.
membrane of the spinal canal a
ventricles and h:,'hc from the of
nerve elements. That onl
neuroblastoma which cor
nerve cells or neurocytes.
called “amputation neuroma
formed of regenerated s
processes intermingled with
tory fibrous tissue: it is in no
independent growth. The trus
roma, or neurocytoma is one «
rarest of tumors. It must, ho
be remembered that there
cells of neuroblastic origin,
the neuroglia cells, giving o
the glioma, the cells of the s
Schwann, giving origin to th
noma and lastly the al ¢
giving origin to the e
(lepidic). Only such tumor
urther, if there

CPETICL Y
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are diffuse, infiltrating growths, not capsulated, very va
liable to be the seat of hemorrhages. To the naked eye they
of greater translucency than the surrounding brain tiss :,;
bluish tinge, and pulpy by reason of the glairy fluid in ._.s. E
Theselastarefﬂundmthecemhmlhemmpbermnndthe corpu
sum, and may be of large size, replacing and mmpreaamg
tissue. Neither hard nor soft forms give rise to metastases; and
studies go far to prove that many are strictly forms of hyperh
rather than gliomas arising from a single focus.
Retinal gliomas show more definite signs of malignancy, :::-
their capacity to infiltrate and to give rise to metastases. T}
small, soft, gray masses projecting from the retina into the v
may invade the sclera and extend into the orbit; or ﬂ]]ing
“the tumor may erode the cornea and project erterna.lly as a fur
mass. Histologically, they are furmed of small cells, *mthout

Fia. 161

Fio. 162

Section of retinal glioma, showing re- OT Be 00T
Intionship of eells to wvessels and forma- lium without basement , ¥
tion of “rosettes.” (Ribbert.) cyst in a glioma, formed by mod

arranged peculiarly around the vessels; glial fibrils may o
be present. The perivascular a.rrangemant suggests a
m appearance. In addition to this grouping of the cell

“rosette”-like groups around an apparent lumen (recalling ax
but between the cells and the lumen is a clear layer from w
conical projections into the space suggest the retinal ¢
retinal gliomas are formed of cells little dlﬁamntmted, j:
hold, properly gliosarcomas. The “ " suggest a tendency !
lepidic arrangement. y 2

In attempting to determine the etiology of gliomas, we are
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round celled, (2) round celled, (3) large round celled, (4) oat-sh
celled, (5) small spindle celled, (6) large spindle celled, and (7) m
celled, which last we employ when we are not able to say that

=

form of cell is the predominant type. These are pure sarcomas,
there are also the intermediate sarcomas in which the cells have

i e
“a99® W0,

boa oy | . §
;. -..'l:.-l .]L,.n-.‘r 1

Small round-eelled sarcoma from skin, (High Round-eelled sarcomn infiltratin : th
magnification.) (From Professor Klotz.) wall, (High magnifisati

Small round-celled sarcoma, infilirating liver, advancing along & porial sheath: 'F'.P..;"'_

B. D, bile duct; A. H, hepatie artery; L, liver cells. ¢

‘. W '-

become absolutely undifferentiated, so that certain tissue characteri
are preserved here and there in the tumor. As examples of this

might be mentioned fibrosarcoma, osteosarcoma, and chondrosare

These more differentiated cells necessarily indicate a lesser degre

malignancy, and, on the other hand, the more vegetative the |

»
B
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Large Round-celled Sarcoma.—Although evidently related to the
forms already mentioned, the large round-celled sarcoma is qu
ferent tumor. The cells are fairly large with abundant cytopla

Fia. 171

Fio. 172

Cat-shape eelled sarcoma of unknown origin,
(High power.) (MeGill collection.)

necessarily round but sometimes oval and even polygonal.
fairly marked reticulum, and there may be in parts of the g
definite connective-tissue stroma. They do not destroy
: absorption of other tissues as re
the last-named forms. Such ti
found in connection with stri
the most active, vegetative form
presents also this kind of eell.
The Oat-shape Celled Sarcoma.
haps overcare which seeks t
this sarcoma from the spir

coma, b'l.'lt. i'l] contra I_.: h, 10

members of this group have long
lying in blunt cells. We are
. to state that they originate
Large spindle-colled sercoms.  JOrm of tissue: % E 2
(Ribbert.) The Small

cells of this form are relati
dles, 15 to 20u long, with oval or spindle nuclei, the ce
in_bundles around the capillaries just as occurs in true fil
relationship of these to connective tissue is so marked that
- L= o o
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studying such a tumor one is convinced that the osteoid tissue is part o
the tumor, and that the tumor cells have laid down the imperfect

The osteochondrosarcoma is more perfectly differentiated, and
may be a deposit of calcareous salts in the lamelle, while yet ot
cases show both true cartilage and true bone.

The osteosarcoma proper shows lamellee and masses that consi
chemically of true bone. Histologically it is imperfect, the bone
in isolated spicules or in thin, spongy irregular masses. ﬂ!
especially where the periosteum is concerned, radiating oste
appear. This is true bone, although in a tumor, just as thm‘e | _:
true muscle cells in a myoma. gy

There are some authorities who are unwilling to admlt
bone can thus exist as a part of a tumor, but the fact is &
Of course, the more perfectly and considerably this bony subs
laid down, the less malignant is the tumer, and we uctuaﬂy
in this series of growths widely different powers of mal:gmmcy
we find widely d]ﬂ'erent histological pleturﬁ The sarcoma
may be spindle cells, polygonal cells of various sizes, gla-nt- celiz
cially in central growths), and over the growth there is generall
perioa‘teal formation of bone which is thin and readily broken
rise to the familiar “egg-shell crackling.” As a rule, they do m
metastases until the superficial periosteum is broken through.

Rhabdomyosarcoma.—This form appears in the kidney and els
especially as part of the multipotential tumors that have b
tioned. They may show imperfect muscle fibres, trausverseﬁ'
spindle cells with longitudinal fibrillation, or large polymorph:
multinucleate cells of sarcoblastic type, although it is not nec
safe to say that all such tumors arise from sarcoblastie cells m

Gliosarcoma.—We have referred to these tumors in connecti
the retina, and it will be recalled that the determination of s :
distinct from a simple round-celled sarcoma, often depends upon tk
retention of a few imperfect glial fibrils and eells.

PRIMARY LINING MEMBRANE OR LEPIDIC TUMORS

It must be understood at the outset that while these M
a combination of tissues yet the essential part of them l!ﬁa
lial or glandular, that is, the lining-membrane elemeut.
tial to have a stroma, and the very presence of the lining r-mem
elements renders the stroma more proliferative, but this growtl
necessarily more than irritative, that is, it is not truly bl

TYPICAL LEPIDIC GROWTHS

Papilloma.—The term papilloma conveys to the mind nothi
an anatomical description of the form of the tumor, lmd i
statement about its histological nature, yet for the class of t
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(9 The o o e e R
like growths, occurring as a multiple dev on the exte
. talm,mthemalmwmﬂm
Fia. 175 They occur as a sequel to uncleanl
the presence of venereal infect
pmhably safe to say that syph
tion is always present, although tl
dyloma must nnt be confounded
so-called simple venereal wart. The
loma shows an outer wall of thick
OVergrown eplthelmm lying upon h
trophied connective tissue, which is
seat” of mﬂamma.tory infiltration;
ally benign in itself, the condy
become the seat of a *l:rue
growth. o
(d) Cutaneous Horns (H per.
These are st
horny constitution which prm_
from the scalp and the face; they ar
ble, the base being soft. 'I'Ii&f
Condylomata of the vulva. (Orth.) uverdewlopmt of the ker
rial in the skin, along with a f:
same to be rubbed off, so that an accumulatmn oceurs.
this, however, the cells throughout the entire epidermis 1

Bection of portion of the wall of & coccidial cyst in thuliﬂrni a rabbit: a, B brous
lifernted epithelium of bile duet, with papillomatous outgrowths; e, MM

keratinized, while the vascular core of the papilla or m
served; it seems, therefore, as if we had to do with a degene
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tion of earcinomatous process is the _expmaim_l .':ﬁ this habit of growt
and is not dependent upon the continued presence of the egg.
Blastomatous Papillomas.—(a) Soft Papillomas.—Of these growt
there are many forms, from a mere nodular protuberance of the muce
membrane to a mass of delicate long finger-like processes; the nodu
process, and each of the finger-like growths alike, has a framewo
stock of connective tissue, in which run the vessels, while on the
side the covering is of the epithelium of the part, often with
mitoses and often, too, showing the utmost specialization, as
the intestine, it shows abundant goblet cells; on the other hand,
be modified by its position (Figs. 179 and 180) so that a growth in-
bladder may be covered by round-celled epithelium like that norm
found in the deep layers of the vesical lining. v

Fra, 178

of the bladder more highly
Papilloma of bladder té show the long, finger-like show the central fibrous
papillomatous outgrowths, (Ribbert.) with vessels.

(b) Intracystic Papillomas.— These are similar papillary
forming an infolding and reduplication of the inner lining of
of the acinus of an already-developed adenoma, the branching
tending to fill up the cavity of the cyst. Each of these proc
the customary core of connective tissue, and this core of e _
tissue and vessels is secondary to the epithelial overgrowth; this
fact, is to be considered as the mode of origin of all papillomas
epithelial activity appearing to stimulate the increase of the
tissue. Sometimes papillomas (as happens not infrequer
bladder and alimentary canal) give place to malignant grow
growing inward instead of outward, infiltrating the underl;

Adenoma.—An adenoma is a new growth of ef
typical in that the copy reproduces closely the original, or,
differently, having its epithelium arran similar to the arrange
of the epithelium in the organ from which it grows; if that tissue be

# B
4
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divide the overgrowths of glandular tissue into (1) irﬁta,ﬁ
congenital glandular hyperplasia, (2) adenoma (enmpsuln.tad),
adenomatosis (non-encapsulated).

We have said that two adenomas may grow from the same ¢
one being cystic, the other not; one being capsulated oumde
mother-tissue, another being l::ap-sulated within the tissue; one may
ducts that open and allow secretion to be discharged, while _
is closed up and may become cystic. Because some of these adenc
like normal glands, connect with the ducts of the organ, it
very difficult to separate them from inflammatory hypertroph
organ. For example, a diffuse fibroid induration of the mamm
may histologically exactly resemble a section taken from the
of an encapsulated adenoma; and the same is true of the liver,
by the process of regeneration, new masses of Hweella Spring up,
exactly resemble the adenoma of the liver arising without definite ¢

These similarities arise from the fact that irritative lmd
hyperplasia, adenoma, and carcinoma are three stages w
shown in succession by the same tissue, the dJEereneea
ences of degree and not of kind. ': i3

The cell-rest theory fails to explain satisfactorily the occurrer
the adenoma; it is more rational to think that if cells (iﬂ
which have never attained full differentiation, may under siz
take on independent and blastomatous characters, the sa
done by fully differentiated tissues. In inflammation we see t
reverting quickly to the vegetative stage, and an atypical ar
Why may not the same cause that sets up independent grow
rests set up independent growths in cells produced from di
tissues?

Histologically, the stroma is an important part of the ade
Typical adenomas show basement membrane between the cel
and the stroma; when growth is rapid and atypical, that is, wi
growth is carcinnma.tnus, the basement membrane may
While the gland cells and the stroma are dependent, one upon
the former is the more important; in fact, the growth of
follows that of the epithelium, and in transplantation of
nomas in mice it is the transplanted gland cells that form
the stroma being furnished by the new hﬂﬁL The growth
secondary to the growth of epithelium is a_phenomenon
tactic nature, and this secondary uvergmwth is to be reg
reaction on the part of the body for its pmtectmn n.gmmt-_
the overgrowing epithelium. This reaction on the pn.ﬂ:
is a factor in the arrest of new growths, the arrest o
ways. If, on the one hand, a given cell entering a tlm
reaction, its proliferation becomes arrested because it has
and no stroma; if, on the other hand, there is excessive reacti
the connective-tissue overgrowth may cut off the nutriti .=_‘."
developing neoplasm. This merely bears out what we hl‘ﬂr
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both are alike, to such an extent that the most atypical forms
scarcely distinguishable. Here if anywhere are found exception
the rule that the greater the degree of anaplasia, of departure from
adult normal histological type, the greater is the ma.hgnn.qcy,_
of these carcinomas in the primary growth depart but little and
exceedingly malignant, while some that are greatly anap]astm !
relatively mild malignancy. A good example of thg ]Em_ "
ulcer (called basal-celled carcinoma), a very anaplastic lf.mdw!
which for months or vears shows a local malignancy, hl;l_t which
cases fails to form metastases. Of those apparently slightly an:
vet very malignant, as exemplified by some adenocarcinomas,
examination will show slight departures from the normal, such as
absence of a basement membrane, and some slight tendency to i

Fra. 182 o

Carcinoma of breast (preparation of Dr. Rhea), stained by Mallory's connective-t
show relationship of gland-eell masses to stroma: g, mass of infiltrating, anaplastie, or |
colls; b, lumen (or pseudolumen) developed within a mass of cells, showing persistent t i
retain the normal relationships; ¢, the connective-tissue stroma, 3 1IE

tration. We thus regard as carcinomatous all cases in which th

infiltrative, and apparently independent growth of epithelial '-

cells into the surrounding tissues, and this whether of
markedly atypical cells, '

Relations of Tumor Cells and Stroma.—As in the adenomas, tl
tumor element is the epithelial cell; it makes its way into the
in so doing sets up a reaction on the part of the tissue so invade
reaction is often very well marked at the growing edge of sq
celled earcinomas, where it may be evidenced by a distine
matory appearance, with a small-celled infiltration (Fig. 183).
these cells are leukocytes, and actually penetrate the growing t
cells, especially if these latter are degenerated; they are often tak
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the avergrowth of t:ﬁsue in one ep:.]lmm a tyml benign
NUMmerous tlssues, ows atypical o Ve
sequently in the same place; that is, the multaple gwwtha
sequence of a vice of development or from the development of mi
cell rests. The development of now single now multiple tur
paralleled by the state of affairs we find in infection. There,
we find a single focus of origin, although in some cases t
to be multiple simultaneous developments; the single fm
single) is explained upon the presumption that the resist
body is raised, and further invasion at other points is resi
like way, when tumor growth originates, the body remstnnm
to prevent further development elsewhere, although not s

to overcome the tumor growth adready instituted. Th-at
ance is real is shown by the fact that a mouse inoculated with
is immune to a second inoculation, but if thrpmmary growthlg e
this immunity is quickly lost. . "

nate from squamous epithelium, and are, 88 aueh, hiefly ¢
origin; but since hypoblastic lining membrane may be Of 18
asin the cesophagus, this also may give rise to squamous-cellec
and as the skin glands of epiblastic origin can give rise t
cinomas it is evident that no absolute distinction can
way of considering one of epiblastic and the other of hy,
According to its relationships and its functions, a given li
develops squamous or columnar or cylindrical qntheh )
I' to the type nf the mother tissue is the mahgnnnt
rom it.

The squamnus—celled carcinoma presents solld
ing in various directions, and in sect:mns cut ,'_
longitudinally, now obliquely, lying in a relative
cular stroma, which may show considerable “small-¢
(Fig. 186).  In the typical column there is an outer la]
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and keratinized cells that determines the existence of gmh
There are certain differences to be m m the , amous-cel] i
nomas according to the site of their origin. Skin and m

Fro. 190

Fro. 188

Portion of edge of a rodent uleer.  shaped type. '. ompech !

are apt to give well-marked pearls; eesophageal tl;lmm
to show them, just as normally in the cesophagus the
ment is not marked. The more rapid, too, thegmwth
it is, and the less apt are the differentiations to a‘.ppeal;

of keratinization on the skin requires the lapse of consid
a constant slow progression of removal from the
layers below; where the growth is rapid and the cuttin












Beirrbus of breast. The cells are compressed and degenerated and the stroma o

* 250,

Fia, 195

{

Curcinoma simplex,
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and Miillerian ducts; (2) those arising from organs which, while n;"-
come into intimate relationship with these, nevertheless as regm-dg
essential constituents, are of separate mesothelial or mesoblastie orig
(ovaries, testes, kidneys; with this group may be included the adren: k___;-
(3) other mesothelial tumors derived from the serous surfaces, and (
the endothelial tumors. '
1. Urogenital Duct Tumors.—Whether the urogenital ductag,
a secondary lining of hypoblast or epiblast or whether, because of t
very early differentiation, the properties of their mucous linings &
relatively stable and fixed, certain it is that the tumors derived
them are usually of a purely lepidic type—true adennmas 1
carcinomas—with very little tendency to take on
tous (sarcomatous) develupment Thus, in the uterus and )
for example, we get pure adenomatous and carcinomatous grows
Yet, though rarely, it does happen that a tumor of one of these
may show most marked hylic characters (as in one of our
prostatic tumor where the primary growth was typical carci
the extension sarcoma-like, in the judgment of some well-knowr
logists). Such tumors have clearly transitional properties.
2. Tumors of the Ovary, Testis, Adrenal, and Kidney.
sidering the tumors of the Kkidney, it is necessary to remember
Wolffian duct provides the distal, collecting part of the tub
the mesenchyme the glomerular eplﬂlellum and that of the main
the tubule. In the ovary and testis the primitive kidney, intin
connected with the Wolfian duet, is involved, along with t :
mesothelium. Thus it comes that while in these organs we I
adenomas showing no sign of reversion, we also find a aenea

Such tumors, once for all, dispose of the idea of the strict bo
were formerly supposed to exist between carcinomas and sarcomas, ¢
that such tumors can exist is due to the common embl')"w of t
primitive tissues.
and kidney, tumors of fixed type, which fixity is perhapq. 3|
stability of the Wolffian epithelium. In the adrenal, hom h
no such doubtful origin, and yet we find in it tra.nsltmnnl tumors.
The adrenal, it is true, arises from two sources: the medulla origi
in connection with the sympathetic nervous system, the co
mesothelial elements. In the medulla originate tumors that
neurocytomas, with rudimentary ganglion cells and non-n
fibres, which evidently arise from cell rests of the sympathm :
the cortical tumors, however, are entirely different. B
First, there are accessory adrenals; they are com d cor
tissue, lyi ing in the adrenal capsule or in the ad itself or ¢
it, or even in the kidney and more rarely in the liver, while af
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columns of cells, the cells large, a.nd crowded with fat and fa
globules and glycogen, which last is constantly present in the .'_'
adrenal. Such tumors, again, are evidently adenomatnum B
there are other tumors which in parts may be like these, and in ot
parts show cells smaller, less fatty, more deeply stained, with t
from adenoma to sarcoma, and definite sarcomatous tissue; these ;
show metastases that are clearly sarcomatous. All these, to 1se
modern expression, are homotopic hypernephromas (hypernephros,
adrenal). The name hypernephroma! is more ﬁmanly T
connection with a remarkable tumor of the kidney, in the be
propounded by Grawitz, that tumors of this order found in tﬁe
originate from adrenal cell rests, that they are heterotopic
It cannot be said that there is a complete consensus nf opmmn s
the nature of these renal growtha Possibly some of those which
found in the kidney cortex arise from the kidney instead of the
that is, are nephromas instead of hypernephromas. The two
that is, of the kidney and the adrenal, are somewhat related
logically so that tumors arising from them must possess ¢l
characters. This view is supported by thelatest workers on ﬁn
namely, Wilson and Davis. When such a tumor of the kidr
to form tubules instead of solid columns of cells, its mnnl
reasonable supposition. |

These tumors are apt to be vascular, the cells being in d,m
with the capillaries or sinusoids, and they are prone to hen
metastases by the blood stream readily occur, and espec
tumor apt to grow by continuity along the veins to the vena cava

A useful term to describe all these transitional tumors of the adr
kidney, ovary, and testes is mesothelioma. e

A mesothelioma is thus:

I. A tumor arising from tissues which, while of mesoth
possess in the adult state lepidie cha.ractera.

II. When typical and of slow growth, it is an adenoma.

I1I. When atypical and of rapid growth, a sarcoma, nlﬂmmk _j: !
tions between adenoma and sarcoma are to be seen. <

IV. The secondaries are sarcomatous. o

3. Mesotheliomas of Serous Surfaces.—These are flat, nc
tumors, spreading locally over the pleura, more rarely the pe
or pericardium, looking to the naked eye like a localized infle
thlckemng, and under the microscope, like a carcinoma. Th
arise from the endothelium lining the serous cavity aﬁecl:oi
abundant stroma is present, containing elongated acini, forr
ular, swollen, often cubical cells. Here we daal wzt]:l a car
tumor that has originated from the part of the r last tha
taken up a lining-membrane function. s

4. Endothelioma.—The endothelioma is a tumor arising fror
lining cells of a vessel, and may be a , i

"An indefensible term: we might as well speak of a tumor of the l'udtﬂ i- .

s

-
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part of a cervical duct or fissure. A true hygroma may apm
sacral region, a form of the congenital sacral tumor

Atypical Angiomas. wﬂemmzio-ondoﬁolinma.—-'ﬂm most chara
istic example is that developing beneath the dura mater, 'irl:mm e
nodules that displace brain substance or spread as sessile m :
appearance of the microscopic field is striking; the tlasue 0
numerous whorls of concentrically disposed cells, which are
~ but not tightly packed, especially at the centre, where one n
distinguish the lumen of the bloodvessel. If cut in a dire

are here seen lobalrmhommnilmngrlnuhhhmthﬂummmtin )
tumor (a) and of the stroma (). At ¢, some of the melanin-containing ce

perfectly transverse, the masses appear oval or cu "-'
case there may be between them a good deal of cellular
The whorls may show hyaline or calcareous change, in which
the tumor is called a psammoma. The psammomas, s
tiple, appear to have always this endothelial origin ﬁﬂ;
growing ones are sarcomatous. , TR

Lymphangio-endothelioma.—When there is ne parioet
cells around the capillaries, growths of this nature nia.y bb
as arising from the endothelium of lymph channels.
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containing sulphur. We do not know surely if these cells are epib
or mesoblastic in their origin, whether they are epithelial or suppe
in their nature, and some of the tumors are alveolar, suggesting ¢
cinomatous origin (Fig. 208), others, more pnrtwuinﬂy those a
from the choroid of the eye, are non-alveolar, with cells of the tj
a spindle-celled sarcoma (Fig. 209). The tumors vary in col ;’j-
nlute (especially secondaries) to brown or black mrdmg
amount of pigment present; they are highly malignant, and the s i '
aries are apt to be exceedingly abunbant. Microscopically, as ¢
noted, the growths differ greatly. The most likely explanation of
varying properties is that one kind of cell, the chromatom
cell, of lymphangio-endothelial origin, gives rise under different ¢
tions of vegetative activity to carcinoma-like or sarcoma-like tumc
Other Tumors of Doubtful Relationship.—Cholesteatoma.—T
found especially related to the membranes of the brain, and is ¢l
terized by the presence of pearly nodules. The cells are of
or endothelial type and among them may be cholesterin crystals.
are by most considered as endﬂthahomas, but the ﬂndlng of hair fq
makes this not so clear. The name is, unfortunately, most com
applied to a tumor found in the external auditory man.’l;us
middle ear, which is not a blastoma, but a condition allied
keratosis, an accumulation of flattened aplthelml cells, which
been cast off.
Tumors of the Carotid Gland.—The nature of the “caroti
being obscure, it might be expected that the nature of the tum:
from it would also be obscure. These are at times like the per:
and the sarcomas. Similar difficulty is found in the case of the
gland, and the perithelioma-like tumors that arise from it.
The Experimental Production of Malignant Gmm — €
observations have been made of late years upon the associatio
sundry occupations and practices, and the development of
tumors. Cancer of the lips and tongue associated with s
pipes is an example. The most striking one is the fraqum
lioma of the anterior abdominal wall in the h:ghlandﬂ of Cas
which obviously is co-related with the “khangri” basket. For ws
the inhabitants are accustomed to carry a basket or pﬁ‘l’. on
live charcoal suspended against the abdomen. Of occupational e
the most noted are cancer of the scrotum which used *h:h hﬁe O]
among chimney sweepers in Great Britain; the multiple epithelior
sores that are apt to develop in those engaged in the pr
paraffin and coal-tar productions; and the frequency of sin
liomas connected with work in arsenic. The most recent a
studied example of this group of disturbances has been obse
particularly in connection with z-ray operators. Briefly, it hf
that while greater intensity of x-rays leads to cell d&t:motinu,
tion of slighter grade coupled with fibrosis and u.pillnrr sty
of the corium, there is the contrary process of extensive pi olife
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still connected to its fellows. This is the process we have refer
undifferentiation or anaplasia. Itlsbyaprumasofehmgvehke
we can understand the hyperblastoses, which develop not lrnm._ v
cell but by a generalized proliferation of the specific elements of a |
the cells showing all gradations from simple hypertrophy to prong
malignancy. A general theory upon which to base neoplmn has
for example, to consider it as the result of the removal of tissue res
while less widely reaching suggestions have been the attemptqn te
a parasitic origin for all neoplasms. All these factors may be pr
but no one is adequate to explain all cases. An adequate e
will have to show some influence always present in the cell itself,
than an external stimulus or a series of external stimuli.
The Habit of Growth.—We have attempted to show that ce
is dependent upon the never-ceasing activity of e:mhange h
nucleus and eytoplasm, between E}Ftﬂp]ﬂﬂﬁ and food, betwe
plasm, eytoplasm, and the detached ions that mean fe
energy can be expended in the direction of growth, of gt
of proliferation, the last occurring when a certain physiolo,
of growth has been attained. If now cells be placed so that 1
is demanded of them or permitted to them, while they c
gain nourishment, they may remain vegetative or become
and acquire a habit of growth, losing the habit of
mere existence of immature cells or of cells that have p:
differentiated form to a less differentiated form, is not «
must assume this habit of growth and lose the habit
before they can originate a neoplasm. A cell that is
starting-point of a neoplasm differs from an brjrﬂmc
has the potentiality of differentiation still befnre it, the fo:
it. As suggesting how the cell has lost it, Oertels 1V pa
noted that as in the protozoa we find in some cells two
associated with reproduction and the other with the funet
of the cell, so in man and the metazoa there is chromatin of
of which one governs the proliferative, the other the
capacity of the cell. A tumor cell is a cell that has
the latter; when lost the cell is unable to replace it. _'
give rise only to daughter cells that lack this power of di
but are Etlll endowed with full vegetative prnpertma.
the case is not yet proved, but the idea is worthy of
the present state of our knowledge. It seems n
among the blastomas some change in the bmloglca.l pTO
as an essential for neoplasia. It is not something ou
neither an external stimulus nor a diminished external 1
may be that an external stimulus starts the cells on tha
leads eventually to their assuming neoplastic pro;mrtlesi k
be that the malignant growth affords a secretion which depre
vitality and inhibits the growth of surrounding tissue GGHI..
are subsidiary. The essential point is that the cells gmns E
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thyroid changes that occur in this disease, unless with this h&
taneously appreciates what those chn.nges imply, nmuely, nere
activity of the thyroid cells, increased discharge into the bloc
thyroid secretion, increased oxidative changes, and metabohe t
throughout the organism, ete. The use of pathology, in short,
explain the phenomena of disease, and with this to afford in .,
for rational treatment, and while the mass of data with which the st
should be familiar is so large that our treatment of systemic
must be painfully epitomized if everything is to be brought
covers of a single volume, we shall throughout conscientiously e
to keep before our readers this broader and more practical a
our subject.
Our study of the pathology of the cardiovascular aystem
first, that of the circulation medium, the blood (and lymph), and, se
that of the apparatus whereby this medium circulates. e
In considering the circulatory fluid we are apt to lay too little
upon the cell juices and the lymph. The text-books Iﬂ*
not lay stress upon them, save to describe the largﬁ'
vet thm slowly circulating fluid represents perhapa
body weight. If we consider a human

weighs, at a venture, thirty or forty pounds of the remain
and more, the circulating blood supplied perhaps elm.ﬂ
lymph and tissue juice. The rela.tmnshl of this slowly movit
fluid to the circulating blood will be tmderstmd if we use
of a river which widens out into a marsh. Here and the
which run with a perceptible current, comparable to the bloo
in-vessels, but the greater part of the aurfm of the marsh
water which appears stagnant, but which, nevertheless, |
contact with the currents and is thereby slﬁwly rep[ne&d
This great mass of slowly moving marsh water is ~comp
lymph.
We are too apt to say in a poll-parrot manner, that all t
their nourishment from the blood, and saying this to for
in the case of leukocytes, which are suspended in the ble
other cells which line the bloodvessels, this statement is
us a false mental picture of what rea,lly happens. Smra. tl
the above-mentioned exceptions, the tissue cells gain their nou
from the lymph. This, it is true, is derived from the blood.
ever, not identical with the blood plasma; its composi
different organs and regions and in different states of-
indications are that its transfusion from the vessels is la
process, varying according to circumstances, while it r
those produets of cell activity which are not di
glands. The lymph, then, rather than the blood, larﬂla
of interchange. Just as the lymph originally is derived f
50 sooner or later it is discharged into it again.
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corpuscles gives us no sure information regarding ?mtam
production or destruction of the corpuscles. Indeed, with th:
knowledge we are beginning to find uut that conditions w]nch
have been classed among the anemias, or states of msuﬁm
production, are truly conditions of hydremia, or dilution of t
and actual increase in its amount. There exist, that is, states ¢ o
oligemia, or diminution in the amount of m'cula.tmg blaod,c
plethora or increase in the blood volume.

Oligemia (Ischemia).—This diminution in volume may be
some secondary anemias and in pernicious anemia. In th
tions we find at autopsy not only that the blood is thin
pale color, but that the amount of the blood in the heart ¢
is notably small. Like rﬁductlun in quantity may follow
repeated hemorrhages or, agam, great loss in the ﬂmd part of
as occurs in cholera and pernicious vomiting. In this latter
fluid left in the vessels may be thick and tarry, owing to conce
the corpuscles, contra.r}rtowhat oceurs after extensive hemorr
what blood there is is singularly pale and thin, owing to the p
the vessels of tissue fluids, in order to make up fur the loss of bl

Plethora.—Adequate nutrition, with active development
cular system, is found to be associated with increase in
of blood above the normal. There is thus, contrary t&
that has prevailed for some years, such a ﬁundltmn as s
With this also exists pathological plethora, as seen in obstru
disease, where the blood is apt to be darker than n
imperfect oxidation, although estimation of its spectlic.
that it is more dilute than normal (hydremic plethora).
understand what are the conditions that lead to th:s :
in heart disease. A similar condition has also been note
obstructive lung disease. A somewhat different type
that follows the daily consumption of many liters of li
with the so-called Munich beer heart. In these cases t
much hypertrophied and dilated, clearly in response
amount of fluid which is absorbed from the alimentary
sive tides, necessitating increased work to pump the ine
Yet another form of plethora is seen in chronic Bright's
uted by some to reduced discharge of water -
kidneys, by others to retention of chlorides in the tissues
ciated necessity of increased fluid for their due solutic
there is a heaping up of lymph and fluid in the tissue s

mwmmmmbuummamcummmm
that, the blood being kept in motion by the heart, ¢
organ materially affect the quantity of blood in thp.
respectively, These disturbances may be broadly d
orders: (1) those involving the heart muscle; (2) thoae f
apparatus; and (3) those of the nervous mechanism col

heart beat. By each and all of these the pumping action
may be modified. e

w
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of the blood. Extreme contraction of the arteries and a
example, may result in an obstructive heaping up of hloo& on t
side of the heart, but so also extreme dilatation of the
arterioles may be followed by such a lowering of the blood pi
the circulating fluid cannot be forced throllgh the veins, bllt-, agng
there, affords a similar picture of passive congestion. We _'
discussed the effects of vascular relaxation, when treating of Shock
Collapse (p. 182). 3
Local Alterations in Blood Supply.—Increased activity ou! m
part is, as is well known, acmmpamed by increased
to the same. Such increase is la.rgely detemnmd by tlm v
apparatus, although at the same time there are indications
reaction of the lymph in the part has a direct influence upon t!
lature of the vessels. The lymph may become more acid with
of the tissues and, further, may come to contain other d
products capable of acting on the vessel wall. Mﬂ.ny nfthm'
determine the arterial su]:q:nl:,r of a part, as a.ga.m the j
out of it through the veins. We thus recognize the follo vin;
1. (Local) active hyperemia, due to increased determinat
to the part through the arteries. .
2. (Local) passive hyperemia, due to obstruction to ﬂH
of blood through the veins. V.
3. (Local) capillary hyperemia, in which, with no cha
caliber of the artery and no obstruction to the ﬂutﬂow, al
mduce:d by widening of the abundant capillary channels qf,
4. (Local) anemia. 23
Active Hyperemia of a part may be direct, due to dila
arteries supplying that part, or collateral, due to contra
arteries whereby the blood pressure is raised, and as a 1
blood is poured into those arteries which are not acﬁve]g'
This latter we see in the development of a col]ateml
limb or other region after obstruction of the main arte
form is brought about either by stimulation of the -'- u r
tonic hyperemia), a paralysis of the vasocontractors 0
hyperemia), or direct local action of physical or chemical
part (warmth, diminution of external pressure, _' ts o
rary ligation, atropin, croton oil, etc.). Such
characterized by increase in size of the affected part
increased warmth with, it may be, throbbing and p
Capillary Hyperemia is usually clamd as arterial.
inclined to hold that the actnre” hyperemaﬂf iflam
so much to dilatation of the arteries going to the in
physical changes occurring in the capillary area wher
the blood ishindered. Inall viscera possessing musculs
t‘xlmmmn of that muscle and lack of tone of the uimn 5811
mit a dilatation and hyperemia of the capillaries wrllhiﬁ he
Venous Hyperemia or Passive Mum—wm !
of the blood or closure of a vein necessitates that the I
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(and here it must be noted that tissues vary in their v:tahty
for example, glandular organs are more sensitive to nutritional chang
than are muscle and connective tissues), then a characteristic
changes manifests itself. Of these, paradoxically, the first is a
of the affected area so characteristic as to afford the name g;
Virchow, of infarction or “stuffing.” This swelling is due to g
tension of the capillaries with blood. They become intense
gested, and at the same time the tissue cells r.rf the part show
of changes ending in failure of their nuclei to stain and eomple
How does this congestion come about? Cohnheim held t]ﬁ.t; %
blocking of the artery of supply, the blood pressure beyond the b
is reduced to nil, and as the surrounding veins have a positive pres
~ the blood falls, as it were, from them into the area until the |
there reaches that in the surrounding capillaries. The matter,
is not quite so simple. It has been ahuwn that in the kidney,
the congestion becomes even more extreme when both the a
the vein are ligatured, also that after the artery has been I
blood mntmues to be dmcharged from the vein. Emdﬂl@ 1
the collateral arterial supply of this organ through the cap:
and through the pelvis from the ureteral, is more extens
apt to imagine. Wherefore it would appear that after
artery going to a part the pressure communicated to the c:
culation through these collateral arteries is sufficient to disten
capillaries of the affected area, although insufficient to driy -
blood forward, or to supply adequate nutrition. This img
in itself is a factor in the loss-of tone fnd dilatation of the
Experiments by Greenfield, of Edinburgh, and his pupds-,
earlier studies of Vulpian a.nd Hardy, demonstrate that in i
—within five hours of the obstruction—an infaret is alv
congested, reddish-purple, and raised. Later, if not too large, a
cells of the part and the blood corpuscles undergn necrotie ¢
hemoglobin becomes diffused out, and the part becomes pale:
more pinkish color. It isin the ear!y part of this seuond.
infarct shows best the condition termed
no longer stain; they become hyaline or very finely g
of themselves. At first the individual eell outlines are s
able; soon tissue cells, capillaries, and their cuntenﬁ C
a firm homogeneous or almost homogeneous hy i
In this way the hemorrhagic or mimfa.rel:anﬁ
“white” infarct may be regarded as two stages in the o
here certain complications enter: (1) the hemoglobin
out of the centre of a large infarctous area so
plete hemorrhagic necrosis without pallor, and W-ﬁlﬂ
(lung, liver) the infarct does not proceed
that because, owing to the existence of a double Hmﬂ.
ulation necrosis stage is not reached. Thua, if a bran
monary artery becomes occluded, the result is intense ¢ n
region of supply, congestion so intense that the eorpuade& SC
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contraction, so that the end result is the production of a d ense, .'-.;
pressed scar of firm connective tissue. Not infrequently we
mth these depressed cicatrices of old infarctsin the kidney and the sp

3. Cyst Formation.—Where there is little reaction on the parl: of 1
surrounding connective tissue, autolytic changes result in the neer
tissue becoming cventually replaced by a serous fluid, encapsul
within a relatively thin layer of connective tissue. Such cyat
tion subsequent to old infarction is most frequently met with i in
brain (see p. 413).

4. Suppuration.— Suppuration may oceur in small mfa;ret! whi .ﬁ: :
block has been due to infected material in the blood stream. As
microdrganisms multiply and toxins diffuse, leukocytes m&ybe
to the area in such abundance that a true abscess repiaaea the i

5. Putrefaction.—Where the infarct is larger and becomes in
determination of leukocytes to the part may be inadequate, md
growth of the bacteria the cells are broken down and liquet
of putrefaction rather than of true abscess formation bemﬁ r

6. Calcification.—Rarely calcareous salts may be &M_:
infarcted area. Hrae

Mortification or Gangrene ~—-We have already noted tha.t '
rather than of infarct formation. In these cases snproph;yw
from the surface are apt to grow into and invade the dead t
to extensive putrefaction. We have already described the
* forms of this mortification or gangrene (see p. 298). '

Thrombosis.—The main cause of infaret formation a.nd ]
of the circulation is embolism. But, as dislodged rC
are the most frequent causes of embolism, it will be
first the subject of thrombosis. _.

Thrombosis is the intrayital deposit of constituents of the
solid form within the vessels. It is a process frequently f
mortems. Here we must distinguish between post mortem
intravital, and at times this is difficult. The follomng
features: (1) blood that has clotted in vessels after deat
done so by a process identical with that which occurs in bl
from the body. It isa true coagulation, with fibrin fo
shows no stratification; the blood has coagulated en
just as with blood euaguluted slowly outside the bod?,
cytes may rise to the top and form a “ buffy coat,” so sor
this post mortem clot red throughout, at other times,
auricles of the heart, we find a superficial and upper
lower mass of red clnt the slgmﬁmnce of upper and lower
mined by gravity. Where there is a condition of marked leuk:
this pale layer is extensive, with a yellowish tint and trans
earning for it the title of "r.hlckm-!at" clot. (3) Under the
this postmortem clot presents the same appearance of a )
fibrin, inclosing corpuscles, which is seen in extravascular b
(4) It is moister and less friable than is an antemurl:em












432 THE CARDIOVASCULAR SYSTEH

carditis, in the form of vegetations, most often developing upon the cu
of one or other heart valve, but occasionally also growing as p J
thrombi upon the walls of ventricle or auricle. Such vega&atam
be in the form of individual processes or outgrowths, or, at tin
may dev el{:p into large cauliflower-like masses, adherent to the
From their consistency, and from the
of the blood current, as also from the e
: ing they may undergo through the action
[ ‘the bacterial ferments, vegetations oﬁ
naiurenrepecu]mrlyimbla to become br
off and be carried forward in the bloo:l

As already noted (b) arterial throm T
not so frequent as are venous. Ne -..
they may develop both in the p
artery and in the aorta or its b
More frequently they are pnmtal,
l'mmspmedme:..hsedamofthe w
and at times they may mmpletel‘,y‘ !f
vessel, forming an omludmg thmmhm
interesting to note that it is exce al
such arterial thrombi growing dow
extend into the capillaries. Whenﬂaj
thrombosis occurs it is due to di
irritation or disease.

(d) Venous thrombi are relahvelx
occurring in the pulmonary, the s
the portal circulation. The slower
blood, its poorer quality, the pre

“valves, the low blood pressure, an
pressibility all favor thrombosis,
prncﬂsshasbegunmavﬁn,lt_ 0
tend in both directions, S0 that, for examy
a thrombus originating in the femor:
may extend up into the iliac veins and
all the branches of the femoral below,
thrombus forming in the veins of t
may progress until it fills the inte

; of either side. :

Acute red thrombus of iliae vein Tﬁe Resulls if Thrombosis. —M

(MeGill Medical Museum.) thl‘OIIlbllE of a vessel pdem
tions of arrested circulation, in °
supply or origin, that have already been discussed. If 'lih

or part of it, becbmes loosened and carried along the b

its effects are those which we shall discuss in our H&It
treating of embolism,

As to the changes that may occur in the thromb‘ua Iﬁaﬂu

Fia. 225

lowing may be said:
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this newly forming tissue, may open above and below into the
of the vessel, and so not infrequently we find the developm
canalization, one or several channels of fair size restoring the
ity of the vessel. At times indeed the only indication of ¢
thrombosis is the presence of fibrous bridges stretching across a
(3) Autolysis, as we have already noted, is liable to occur
cardiac thrombi.
(4) Putrefactive Softening.——This also has already been referred
but two processes must be distinguished. There may be a
puriform, but not truly purulent, softening of a thrombus, T
example, is not infrequently seen in thrombosis of the lateral sinus
internal ]ugular vein following upon infective middle-ear disease.
thrombus is liquefied through bacterial agency, without an;y’
invasion by pus cells. Or, on the other hand, as we at times 1
appendicitis, progressive thrombosis of an'infective nature, I
the inferior mesenteric vein, may either be the result of an as
infection of the wall of the vein, or may itself set up inflan
the wall (thrombophlebitis). Where this is the case there m
abundant migration of leukoeytes into the thrombus, and
associated with true suppuration. (5) In certain regions of
where there are abundant venous anastomoses, as in the it
prostatic plexuses, we encounter phlehnlitha somewhat elong;
bodies, lying loose in the lumen of a vein, which have underg
fication. These are old bland thrombi, are characteristically unattac
and instead of being absorbed they become infiltrated with cales
salts. ; -
Embolism.—Any body which, carried along by the blood ¢
until with the narrowing of the lumen it becomes arreatﬁi
the vessel, is known as an embulus, literally, something th l
Forms of Embolism.—It is interesting to note how n
bodies, foreign to the normal blood, may thus constitute embol
Liberated Thrombus or ?aletuﬂun.—(l) Quite the commonest is
ated thrombus or a cardiac vegetation. The former, libe
systemic veins, may either become arrested in the right haarla
conus arteriosus, or, passing thmugh the heart, in some br
pulmonary artery, or originating in the pu]munary vemn'
become arrested in some one of the arteries, or, lastly,
the portal system, is arrested in the liver. A detached vi
bus is apt to be somewhat elongated, is apt further to be arr
point of bifureation of a branch of the pulmonary artery.
forms what is known as “riding” embolus, riding over the
bifurcation and extending down the two branches. It is
continued down the two branches by a process of secondary tl
extending from the free ends. 1
2. Calcareous and Atheromatous Emboli. — Calcareous lmd
atous matter from atheromatous ulcers may also poten
emboli, but these are not often encountered. :
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theyv tend to run together are ecchymoses or suggillations; where
hemorrhages are multiple and subcutaneous we speak of purpura.

General Effects.—The gravity of a hemorrhage depends upon
the amount of blood lost from the vessels, (2) the rate at which it
lost (that amount which, withdrawn suddenly, leads to death may
several times over in recurrent smaller hemorrhages), (3)
of hemorrhage (thus a hemorrhage of but an ounce into til
substance, by pressure upon and obstruction of important centr :-:'-
tracts may cause rapid death, where a pint withdrawn from the v
of an arm may be followed by a feeling of relative well-being). It 1
be laid down that the normal adult individual may suffer ﬂm
twenty ounces of blood without harmful effects, an& of less
the total volume of blood without necessarily fatal m&ulta, 0
bear the loss of large amounts of blood better than do men. 3

Taking these into consideration the general effects of hemorrhs
may be: =

1. Sudden death within a minute or two, as after mptm
heart, or bursting of a thoracic aneurysm into the pleun.l
pericardium, cesophagus, or trachea.

2. Death, preceded by collapse and all the symptoms of gm‘m
anemia.

3. Collapse followed by hydremia and evenmal recovery.

4. Syncope or temporary cerebral anemia with rapid recove

5. No disturbances due to cerebral anemia, but, in cnaea'
rhagic extravasation into the tissues or cavities of the body
opment of a febrile state due to diffusion of the products of dis
of the extravasated blood.

The above need little comment, save, perhaps, to note: ﬂ:la.t
of the circulating blood below the normal amount is foll
passage of fluid from the tissues into the blood vessels so ¢
in a few minutes the amount of fluid within the vessels;
renders the blood hydremic. So, also, secondary to any
loss of blood there is increased activity of the hematopomtﬁ
and notably an increase in the red marrow of the bones (inere
production of erythrocytes). With repeated hemorrhages
may become exhausted and the reproduction of red co
imperfect. Thus in a case of vascular papilloma of the bl
hematuria extending over many montha, we hwe seen ¢
condition closely resembling permmnus anemia in every r
in a lack of increased iron content in the liver.

Local Effects.—The loss of continuity of an artery by «
the blood stream may lead to at least temporary lack of nut
area of supply. In general, where there has been rupture
a natural process whereby the escape of blood is hwught
(1) where the escape is at all mnaldern.ble the blood y
progressively lowered, and with this the rate of escape mlem. (
the blood escapes thrngh the wounded vessel into the tissues, e«
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QUALITATIVE CHANGES IN THE BLOOD

Tn this section we have to pass rapidly in review the mam,
concerning the variations in the plasma and the corpuscular elem
of the blood and their relationship to disease. d

The M—Wembutatnbegmnmgofuurkmwledge rone ::_:
the significance of changes in the mmpﬂsltmn of the p]asma iile |
relatively easy to determine the variations in its main elemm wal
serum albumin and serum globulin and salts, we are coming A
that constituents present in quantities too minute to be isc
chemical methods exercise a profound influence upon the body a
enzymes, hormones, toxins, and antitoxins.  Biological as
chemical methods have to be invoked in order to gain a comple
knowledge of this great medium of interchange between Ehg ric
tissues, this stream which is at once the nutritive medmm nd
sewer of the body.

As regards its main elements, what impresses us is the
the existence of mechanisms which in the normal state keep
extraordinarily constant, so constant that, as A. B. Ta
pointed out, the salts still retain the relative prupnrtmn h
of that ancestral period when, with free ecommuniecation k
body cavity and the external Inedmm, the internal tissues w
in but slightly modified sea-water. Nevertheless, in d:meaae
are manifest. Thus, as already indicated, a condition of hyt
not infrequent, of increase in the plasmn relative to the co
elements, with accompanying lower specific gravity. Thi .1-
brought about (1) by actual increase in the amount of circula
as in obstructive heart disease, (2) by no increase, but, on the ¢
decrease in the total amount of circulating fluid, as after s :
rhage, when with loss of blood the plasma undergu&a ac
dilution, tending to maintain its volume. A similar relative I
is characteristic of conditions of grave anemia b 1
hemorrhage, but by intravascular death and disir egr
erythrocytes, (3) by increase in the salts of the blood tenc ;
more fluid, so that the hypertonic state of the plasma may be
to the normal. This process has been invoked to explain the I
of nephritis, in which there are evidences of increased ition of cl
ides in the system, though here also the loss of the pmtmlﬁ of the
by escape into the urine may be a factor of some importan:
briefly, a hydremic state of the blood may be encountered |
tive heart and lung disease, (2) in kidney disease, more pa
acute parenchymatous form, (3) after severe ;
tions associated with destructmu of the red eorpuades,
advanced mallgnaney. and pernicious anemia.

Of the proteins of the plasma (as contrasted with blmd
have already called u.ttentmn to the conditions of 1 nosis
hypinosis, due presumably to differences in the ratio he'lmﬂrr
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Variations in Size.—Where there is disturbance in the produc;
red curpusclea, asin secundnry and pernicious anemias, certain co
may attain large size (megalocytes), with a diameter of
to 20 in place of the normal 7 to 8.5x. In the same conditions
may also encounter cells that are a.bnorma.lly small {nﬂuw ,a
with corpuscles exhibiting great variation in 28, |
moxtAog, various).

Variations in Structure and Staining Reactions.—A study of tl
marrow shows that the red corpuscles originate from nucleated
—erythroblasts—by a process of gradual shrinkage of the nucleus,
discharge of nucleoli or nucleolar matter into the whie
first scattered in masses, gradually diffuses evenly thmugh
cytoplasm. In disease we may encounter various "'i_
corpuscles which represent stages in their development and indi
therefore, an increased activity of the marrow, with premature disel
of the corpuscles. We thus, at times, encounter nucleated red
puscles in the form of megaloblasts, large cells mth_ large pale
(the earliest stage), normoblasts, which are hemoglobin-cor
of normal size, but nucleated, a.tul other cells exhlhltm
philia, certain corpuscles taking on a more basie, pur
Romanowsky's stain or modifications of the same t]:us_ is ¢
of immature erythrocytes. The “stippling” of the red cor
in some cases of lead poisoning, may also indicate an incc
version of discharged nucleolar matter into hemoglobin,
be evidence of immaturity. As regards irregular staini
noted that this may also be met with in cases of recogi
eration of the corpuscles (e. g., in early thrombi).

Other clear evidences of disintegration of the corpus
the conditions of plasmorrhexis and plasmoschisis. The
development of crenations at the periphery, with progressive
of peripheral globules of varying size. The latter is ﬂm
up of the whole body of the corpuscle into small
the hemoglobin has been discharged, so that as they se
scarce distinguishable from blood platelets. Pr: &

Varlations in Hemoglobin Content.—There may be M g
in the color index of the blood, i. e., the ratio of the I
corpuscle. The color index may be calculated as f
the first two figures of the red count by two for the hem
thus, 5,000,000 corpuscles normally give 100 per cent. he
1,000,000 corpuscles 20 per cent. hemoglobin. The color ir
value of the fraction whose numerator is the actual her 10g
and whose denominator is the figure that one might exp
corpuscular count. If the count be 3,500,000 and he
cent., the color index will be $§ or 0.8; if the count be 2,000,0(
glnhm 55 per cent., the color index will be 15 or 1.4, The color ir
for example, found increased in pernicious anemia, ra&umd iﬂ-;
There may be both a reduction in the hemoglobin pmduﬁ,
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blood, the pallor and bloodlessness of all organs; cedema of tis
fluid in the serous cavities: the fatty degeneration of the ]:uea.rt
the presence of increased iron in the liver demonstrated by Quin
(Prussian blue) or Perl’s (sulphide of iron) test, and evidences ' :
plasia of the red marrow of the bones. Sometimes there Hﬂi;
panying atrophic gastritis, and evidence of interference with th
tracts in the lower part of the cord.

These various conditions suggest the continued action of a heme
toxin of gastro-intestinal origin, leading to excessive destruc
red corpuscles, increase in hepatic iron, and mcreased bu%
compensatory production of corpuscles. The increase in h
for example, is a result of hemaglobm disintegration; the pigment.
of the fat, a result of modification of the hemoglobin li
mrc:-ulatmg blood. Whether the fatty degenemtmnof theh 11
is of toxic origin or due to deficient oxidation is uncertain.

The cause of the hemolysis is still m;detemned them my
than one. From the frequent association of ol
form of suppuration involving the sockets of the teeth, H
to the view that a secondary ﬂhmmc streptococcic g
essential cause; one of us (Adami) has suggested that we d
subinfection by means of hemolytic mteﬂﬁn_ﬂ bacteria iﬁ
group; Herter would implicate the excessive proliferation
Welehii in the lower intestine. Based upon the close re
between the clinical picture and post mortem appearances
those of surra and dourine in the horse, the latest hypot!
we deal with a condition of trypanosomiasis. The riddle h
solved.

Aplastic Anemia.—Rarely there is encountered an extr
accompanied not by hyperplasia, but by an hypoplama
marrow and hemopoietic centres. There is great redu
number of red corpuscles, absence of normoblasts and me
(immature erythrocytes), low color index. Pmkﬂﬁ-eytna‘m'm
. lymphoecytes are in good number, but leu]r.oeyteﬁ
e:mnophﬂes} fewer than normal. Instead of increase m €
there is reduction, its plaee being taken by fat cells.

Chlorosis.—Chlorosis is an anemia of a different m
young adult females; its presence in young males is so m
deny its existence. There is a characteristie pallor, the “g
of Elizabethan writers, lassitude with weakness foﬂﬂm

exertion, dyspepsia and capricious appetite, gastric
tion and attacks of palpitation. '

The blood exhibits deﬁmte hydremia with correspor ..
in the number of erythrocytes per c.mm. What is mu!ﬂt
reduction in the hemoglobin, so that the color index ay
may be as low as 0.1. The good effects that follow thoyl'ﬂpﬂ‘_
of iron suggest that imperfect production of hemoglobin is
feature. What leads to thlB we do not know, although
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out of the vessels in the early stalge ofg acute niﬁ’ﬂnmnhun, hu‘l':
nverpa,ssed in number by the polynuclears, while again it is fou
the tissues in fair numbers in certain forn:s of subacute inflamms
In normal blood this form is present in but small numbers (abc
per cent.). It is -abundant (10 to 50 per cent.) in many f
helminthiasis (parasitic worms), in certain cases of chronic skin di
ete. Only rarely is it observed to act as a phagocyte. Studm_
the frog and other animals show that these cells can discharge
granules, which are of nucleoproteid nature. The cells seem
have certain excretory functions. Opie has noted that d
course of certain acute peritoneal infections the enmi:ol:hﬂﬁ
largely from the peripheral circulation, but may be found a _
in the mesenteric and other vessels, and there undergoing migratio

The Lymphocytes.—The typma.i lymphocyte is m
than the preceding form, possessing a relatively large,
staining nucleus, with a relatively inconsiderable s
eytoplasm. This form of cell is but slightly amaeboid. It
served to be phagoeytic. In inflammatory conditions it is fe
particularly accumulated around the vessels. There is still ¢
whether these accumulations are the result, in the main, of n #
or are due to proliferation of preéxisting lymphocytes of
{Marchand] In subacute and chronic inflammation {s.
losis) this is the preponderating type of cell present. Inthe b
in pathological conditions, what are known as large lymg
form of “large mononuclear,” may be encountered; the
immature lymphoeytes. In the tissues in cases of subacute
the small lymphocytes give origin to cells of larger size, ¥
nucleus and a somewhat polygonal cell body of fair ﬂﬂe,
cell (p. 130).

Mast Cells.—These cells, rare in the normal blood,
ally encountered in pathological states, such as leukemla.
fair size and possess abundant granules which take a bas
are so large that they may be taken for clusters of micr
nucleus is generally degenerated Whether the mast cells i
are of the same origin as those in the blood has not been
determined, but there they may take on motility, and their !
traced uccasmnally by the granules which they have M
position they are comparatively rare. B

Hyaline Cells.—Cells having a large body and an oﬂh :
mlclem, constituting “large mononuclears,” are encol
blood in small numbers, and there are difficult to dis
large lymphocytes already described. Their quinpilaam
granules. A similar type of cell is seen in conditions of infl 1
the peritoneal cavity, and here clearly some at least of thIH* cells :
endothelial origin, derived from the lining e endothelium of the
surfaces, It is possible that the intravascular form
vascular endothelium (Fig, 27). The macrophages of the si
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15,000 per cubic millimeter, although generally there u-a
huusands The state is characterized by progressive weal
associated anemia proper, usually with a greatly enlarged spleen.
are, however, two types—the myelogenous or m;mloblnahg
lymphatic. -
Myelogenous Leukemia.—This form is seen most often in early
life, and more often in the male. The underlying feature is :
hyperplasia of the blood-forming tissues. The bone mnrrnw
affected, showing an excess of gray marrow, in which &
can be found exhibiting transitional stages, from mydobhst
cyte, to the neutrophile leukocyte. There is an associated in
development of eosinophiles, evidence of increased activity also
production of red corpuscles, with increase in the number of 1
caryocytes. ~ v
The spleen also reverts to the cﬂndlhon seen hefomhl:ﬂl. AL
indications of active formation of myelocytes. The organ
an enormous size. There may be similar indications of my
formation in the liver. In all these areas there is but Bw
of an increased activity of the lymphoid tissue proper. Th
striking change is seen in the blood, where there may be ane
increase in the number of white eorpusdea _varying from
many as 1,500,000, The greatest increase is in the imr
cells or myelocytes, which may compose half of the tot
philes or polynuclears constituting almost the other h
generally a pronounced eosinophilia, some inerease in
mast cells, and the lymphocytes, although relatively in
are present in greater numbers than in health. With th
a distinet, though not an extreme increase in the num
corpuscles. These large and abundant leukocytes tend
capillaries of organs, and this, with the reduction m* '

red corpuscles, may explain the dyspncea, general b
and wasting, which are features of the disease, as

retinal, and other hemorrhages. Associated 'mthw
duction there are evidences of increased destruction of W
notably an excessive discharge of uric acid, which we assu
to the disintegration of the nuclei of these cells. The dis
lasting from a few months to several years after its first ;
Lymphatic Leukemia.—This also occurs in young ad'ﬂlt
in the male, although found at all ages. In young p
tends to have an acute onset and course. Here not the
lymph nodes are most involved. The symptoms and
are otherwise much the same as in the other form, and
- @ great excess of lymphocytes (see plate) of typuml
deep-staining nucleus and small rim of
they are of more atypical and embryonie type, resembling t
lymphoblasts, and showing a less deeply staining nllt‘-lm ?
shape, with relatively abundant ecytoplasm.
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the composition of cerebrospinal fluid, aqueous humor and
fluid, must largely be this difference in the selective actiﬁtiea
vaseular endothelium in these different regions.
The last few years have seen another principle invoked to ex
cedema. It is well known that the rate and the direction of osn
depends upon the relative concentration of salts on either si
osmotic membrane, and the ascites and the anasarca enco
cases of nephritis have been ascribed to heaping up of sodium
within the tissues and tissue spaces. Some phymmm 18
marked reduction in anasarcous states following the reduc
amount of chlorides given as food. Lately, Prof. Fiﬂcherha.a
vet another theory to explain this accumulation of fluid mthe
theory based upon the properties of colloidal bodies like gelatin
sumably other proteins. If, for example, dried gelatin be plas
water, it will absorb a definite quantity of that water and s
certain point. If, however, the water be weakly amdlﬁed
absorbed becomes very much greater. Ifa freahly removed sk
eye be placed in ordinary water, nothing very much happe
placed in weakly acidulated water the amount of fluid taken
ent]y by the vitreous, is so great that the eyeball is liable to v
ture. If, again, a frog’s limb be ligatured or cut off and now
in the water in which previously the frog had been swim
oceurs an intense imbibition of fluid, with development of
anasarca. As we know, when muscle and other tissues die t|
increasingly acid. It is to this acidity that Prof. Fischer
imbibition in this last case, and he is inclined therefore to
cases of cedema and anasarca not to mechanical changes |
pressure or, again, to changes in the blood itself, but to alterations
colloidal tissue elements, whereby these need and attract to 1
increasing fluid. The idea is suggestive; we cannot, however,
it covers the whole ground; rather we would say that we
recognize the following types: ]
Types of (Edema.—1. Congestive (EBdema.—This is thg'_ com:
form and is met with in cases of obstruction to the venous ¢
undoubtedly, there is (a) increased capillary prewum, fb}:
the capillaries, with t.hmnmg of the walls, (¢) sl
stream and inereased venosity of the blood (d) lowered :
vitality of the capillary wall, Possibly here, mdu@a
of the tissues and the changes occurring in those tissues f
Thus ligature of the main vein of a limb in a healthy anin
followed by cedema, though such cedema w:ll oceur if the
in an impoverished state of health.,
2. (Bdema from Lymphatic Gbstmuﬁnn.—lt has already
that lymphatic obstruction, while leading to dllat&tlﬂﬂ ﬂf
H"HI'H. does not necessarily cause cedema, in fact expe
main lymphatics of a part may be llgatured and yet no
oceur, The blood capillaries are capable of taking up f
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poisoning, conditions which we have noted (p. 113) are in turn &
to anaphylactic phenomena. It may eventually be dﬂtermed
in these we deal with something more than simple uncomplics
vasomotor disturbances.

6. Hydrops ex Vacuo.—Finally, am:ompan;vmg the atrophy of tis 1
enclosed within spaces having relatively resistant walls, there m ;'

a “replacement dropsy.” The most familiar example of this is notec
sem]e and other atrophies of the brain where the.re he AT
accumulation of fluid, either externally in the pia arnehnmd
internally in the ventncles, or both. Hemorrhagic and
(p. 413) belong to the same category ;

THE HEART, BLOODVESSELS, AND LYMPHATIC VESSE

THE HEART: GENERAL CONSIDERATIONS

The striking progress made during the last few years in tl
prehension and treatment of heart disease have been preé
advanced h}; the study of normal and perverted functlon.
a study, it is true, a knowledge of the ana.tomy and |
indeed, of the embryology of the organ has been a
undoubtedly at the present time a knowledge of the p
physiology of the heart is of profound importance to the me
Thus of necessity a chapter must be devoted to cardiac fur
its disturbances. :

Functionally the heart is nuthmg more nor less than a
double pump and double-actioned—the lndlca.tmuﬂ being tha
of the ventricles is not a passive process, but in part at le
due to suction exerted by the expanding ventricles; it is
pump, even if, to a greater extent, it is a propulsive mu.
it is extraordinarily responsive to variations in the
upon to accomplish, altering its rate or rhythm and the fi
vidual beats according to the amount of blood supplied, t!
against which the blood is propelled, and the stimuli receiv
nervous centres. We must, even if rapidly, mention in order
factors which modify its activity, taking for granted a knowle
main outlines of its anatomy and embryogeny.

It is a matter of difficulty to determine the order i m
the various sections of our subject, and this bmuﬂa
intimate interaction between the work and the distw
different portions of the heart, that it is mpasmbletn iscuss
of heart action without refemug to the other. Theiallm v
may be found helpful: R

1. The Auricles.—We must regard the auricles as dmtemﬂ:ih
with relatively weak muscular walls, Their very structure in
they act as reservoirs to accumulate blood during '-"'.._'-f:'
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In other words, a careful study of the venous pulse is affording
valuable evidence regarding the state of the right heart, as comp _'
with that of the left. The indications are that regurgitation of bl
into the veins is relatively common, that, as King showed long
acts as a factor of safety, preventing excessive strain upon the d
auricles, as again upon the weak right ventricle. We shall ]m
to say regardmg regurgitation and auricular function in conne
with our next section. L .

3. The Auriculoventricular Valves. As already noted, the 1
striking feature of these valves is their relatively llu'ge size, 0 t
orifices permit an easy filling of the ventricles in diastole,
without resistance. The very size of the orifices dm
mechanism, so that during systole the prmum on the under
of the large valve flaps does not make them give way and allow
into the auricular chamber. This mechanism is afforded by the
larv muscles and the chorde tendinew. The chorde are att:
rows to the under aspect of each valve, and originate from the
muscles in such a way that each muscle gives origin to ehurﬂﬁ
to each valve flap. They are further so attached, some to the ver,
of the valve, others to the under surface, that_when the valve
ballooned up by the pressure of blood in the ventricle, the fl:
absolutely flat, but have a marked convexity upward in s
that the distal or terminal border of the main flaps does not
edge of its fellow, but there is apposition of the auricular
the terminal portions of these valves, and in this way the g
pressure within the ventricle the more firm is the cloaure of 1

As to the action of the papillary muscles, there is this to
that in systole it is the breadth and not the length of the
that undergoes serious alteration. Were the papillary 1
contract simultaneously with the ventricular wall while the
still distended, the tendency would be to keep the valve @eﬁ
regurgitation. Roy and Adami have shown that the papi
are the last portion of the ventricular wall to undergo Cot
would thus seem that these muscles come into action after t
pressure within the ventricle in systole has led already 1
sition of the flaps, and that by their contraction they prevem
ballooning of the valve into the auricular chamber. They
observers have shown that the papillary contraction may
or may be wanting, and have associated these irregularities
disturbance in the heart action. The main cause, however,
tation, is distension from an overfilling of the ventricle. Th
discuss i in our next section. -

The Ventricles.—These are essentially the pumping
the heart, and their structure in this relationship shows ces oAl
esting features. Each ventricle does mot contract as a sphere
thus become narrowed in every direction. The layers of r.Ft .
so arranged that with contraction the length is practleﬂl?r







458 THE CARDIOVASCULAR SYSTEM

organ. Where this is the caaeweﬁndthatthaorm
now we may term “pathological dilatation.” Even in
judging from the continued strength of the pulse and t]m
blood pressure, the organ may continue to function adequately, &
drive fﬂrward the amount of blood necessary for the organism at ,__=._
but this only so long as the individual is at rest. Relatively s
exertion, or increased demand upon the organ brings about car
failure and acute distress, or otherwise we recognize three
physiological distension, pathological dilatation with pal'hﬁl
petence, and cardiac failure. g
It is probable that in all cases of what we have termed “ 0
dl]atatlon” there is incompetence to the extent that r&gurg‘:tam
itself. As already pointed out, such regurgitation through the dil
auriculoventricular orifices is of the nature of a safety valve ac
whereby the strain is removed from the ventricular :

passibly lesser expense of congestion of the lungs and s
other organs.

So long as the heart is working within the limits of ita res
we find, in accordance with the principle laid down on page
increased work leads to hypertrophy. When, therefore, we en
the condition of marked increase in the volume of the ver
muscle, we must not regard this in itself as a pathological co
is adaptive, but, at the same time, is an indication t‘.!f
of some mndltmn, either in the heart itself, as from ¢
valves and obstruction to the onflow of the blood, or otttmﬂd
whether in the form of obstructive disease of the lm:g'a or of
to the onflow through the systemic arteries. It is an ind
we have to seek for the cause of the increased work upon
either within the organ itself or outside it.

Systole and Diastole.—That systole, the contraction of
muscle, is an active process is obvious. It is less generally r
that diastole is likewise active. While this has been
several observers, and while the very firmness and resistz
pressure when the beatmg heart is taken between finger a
in itself opposed to the view that the diastolic filling of ﬁ
is & passive process, it is only comparatively recently that
afforded absolute demonstration of the active e]ongatmn- :
muscle, He has demonstrated that blood enters the ventr
is propelled into the auricles when the pericardial prm ¢
acting on the heart walls) is 25 cm. of water higher than
vene cave, Only by the suction action of the ventricle
active dilatation, can there be continuance of thg 1
these conditions. 3

These observations throw light upon the hyper!mplw of t ":-f“
tricle not infrequently present in cases of mitral stenosis; they su
that the ventricle undergoes increased work in diastolic mction f 7-'1.5
through the narrow orifice. It appears that under m‘uﬂl
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anacea septi of the ventricle divides, the one branch becoming
buted to the left, the other to the right ventricle. Each branch
off frequent divisions running under the endocardium, the main
zations being contributed to the papillary muscles of either ven-
and, further, becoming directly continuous with the subendocar-
stwork of Purkinje cells, which lines the interior of both ventricles,
cells have been known for long, and had hitherto been regarded
pnature or embryonic muscle fibres. It is through these that the
k comes into direct communication with the ventricular muscle

T L S el e
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Fia. 227

B S e

e showing the suriculoventricular bundle and its branches. The arrow indicates the left
The inset shows the surface of the heart beneath which the bundle runs, from which the
hmpad to ghow the bundle. (Fahr.)

o — . T ———— T it bl ow T

lar node receives branches, both from the vagus and the
tic (accelerator) nerves.

;‘ﬁm’k demonstrates that the regular contractions of the heart
ately associated with its presence and functional integrity.
t studies with the electrocardiograph show that the wave of
ction begins at the sino-auricular node. (1) Remove the node

contractions cease. (2) Destroy the auriculoventricular node
nation between auricles and ventricles comes to an end. The
ﬁ)ht:lnue beating at the regular rate; the ventricles at first
 slowly assume a rhythm of their own (the idioventricular
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rhythm), the rate of which is roughly one-half to one-third of that
the auricles.

Our present conception of normal cardiac activity is that recurre
periodic stimuli proceed from the sino-auricular node which lead £
to a contraction of the auricles, and following upon this, as the w
extends down the auriculoventricular bundle, the ventricles in the
turn undergo contraction. And we regard the rate, and, to some exten
the force of the successive waves as influenced by afferent vagus and
accelerator influences reaching the sino-auricular node. We recognize
further, that these modifications in the heart work are set up by influs
ences acting upon the vagus and accelerator centres of the bulb, wheth
direct through the influence of circulating blood upon those centres, ¢
reflex, either from stimuli reaching those centres from other organs |
parts of the body, or from the heart itself. But, in addition, we reco;

Fia. 228

14 15 14

M TM’F’I’H

Bimultaneous tracings of the jugulocarotid and radial pulse waves, The diagram, constructed fro
the events recorded in the tracings, shows that no stimulus passes along the o-r fibres to 'lh
tricles, but that there is complete dissociation of the ventricular rhythm (V. &.) from the I
(A. 8.) ‘ (Gibson and Ritchie.)

nize that by direct stimulus from within the heart itself, and wholly apa
from this conduetive system, there may arise a series of independent o
tractions, whether of the numular or of the ventricular muscle. 11
outcome of these investigations has resulted in a mass of observa
more particularly upon the various phases and forms of cardiac i
larity, observations so recent that much has still to be clarified,
nevertheless, certain points stand out clearly.

Heart Block.—Just as experimentally it is possible, by injury tﬂ
auriculoventricular node and its branches, to bring about incodrdin:
hetween auricles and ventricles, so a like incoérdination is fﬂ-l.llld Lt
clinical and autopsy studies to result from destructive disease affectin
the node and bundle. The condition has been known for some vea
Numerons cases have been described in which, often suddenly, &
pulse had fallen from the normal 70 or 80 to 30 or less, the fall ben
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incompetence of stout individuals. In our experience the nght
tends to be more involved than the left.

Fatty degeneration (p. 270) is also common, either as a diffuse cha:
or in multlpie small foci of degeneration alternating with unalte
areas, giving the myocardium a grained appearance and |
what is known as the “thrush-breast” heart. Thiaﬁmdltmn’
seen on the naked-eye examination of the interior of the left s
often showing itself well in the papillary muscles. The hum:-’l:
mthesemsesmshmnkena.ndv friable, so that upon p
tween the fingers and thumb t.he tissue eaail;y hﬂh up; so

»

Beetion of myocardium to show peri- ngh of deve
arterial fibrosis:  a, arteriole with well- eardial fibrosis showing the e
marked endarteritis obliterans; other (2) merging almost imperceptibly
patches of fibrosis to be chserved in the fibroid area (b). =
lower part of the feld.

ttery consistence. In our ¢

diffuse form in which the whole of the muscle has a
appearance, is found as a result of extreme toxic condit
breast form in conditions of malnutrltmn and a-dumn;_l

indeed it has almost a bu

degeneration are the parts farthest away from 'tih@m )
muscle immediately around the nrtmalﬂ
Amyloid or chmdruﬂldumﬂmmfound in the 1
cases of general amyloidosis, as in long-continued cases of
As elsewhere it shows itself by a deposit of the
middle coats of the arteries and along the ca
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by the blood stream, give origin to infective eml
necrosed surface layer is exposed, and tlmm

Fia. 242 .
a :

Uleerative endocnrditis with aneurysmal pouching and perforation (a) d #{
in reverse (b),
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Fia. 257

Aneurvsm of arch of aorta. The ancurysm eroded and absorbed part of li]:l.ﬂ sternum, anc
tumoar on the skin was pulsatile and expansile. It burst externally subsequently. (MeGill Patholo

Museum.)

Fra. 258 -

hssccting nueurysm of the norts, in which the inner coat of the artery has been stripped off an
earried into the opening of the left subclavian artery, (Chiari.)
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[II. Arteriovenous Aneurysm occurs, in whmh from traumatic or other
ses, there is established a communication between an artery and a
either direct (aneurysmal varix), a condition in which there is

ked dilatation and tortuosity of the vein and its branches receiv-

ne the arterial blood, or indirect, a sac originally of the nature of a

ane;trysm intervening between the artery -and the vein (varicose

rysm).

Fia. 258

L]

— ar
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Cirsoid ancuryem of oceipital artery.  (MeGill Pathologieal Museum.)

IV. Other Forms.—There are other forms (rare), such as the parasitic
'sin seen in horses (in which strongyloid worms, present in the
stream become arrested in one of the smaller abdominal arteries
_growing and setting up irritation in the arterial wall, come thus
a sac which is in direct cummwwatmn with the blood stream);
L aneurysms, erosion aneurysms, ete.

stated in the above table, the commonest form that we have to
ith is the saccular aneurysm; next to this the fusiform aneurysm
;---- aorta. By far the commonest site of these dilatations is the
‘and in thls the ascending and transverse portions. Aneurysms
' the abdominal aorta oceur, but are not so frequent; of the main
anches of the aorta the popliteal arteries deserve special notice,
though the splenie, renal, and other abdominal arteries are eccasion-
involved. Another site, of no small importance, is the circle of
and its branches, while careful examination of the senile brain,
arly in those who have been syphilitic, reveals the not
uent presence of multiple miliary aneurysms upon the cerebral
erioles.  Similar aneurysms sometimes follow infective embolism
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in cases of acute endocarditis. Klotz recently described a case in w
the aneurysms followed rheumatic fever. Both in chromc philis ¢
in its more acute condition the infective process leads to a weakening
the walls of the smaller vessels, with consequent giving wny it
the blood pressure. A rarer form, the so-called mycotic aneurysm
occasionally met with in the aorta; here, apparently, bacteria g
entrance into the vasa vasorum lead to localized abscess n T
in the aortic wall with rupture into the lumen. These, howey
comparatively rare.

Fio. 260

Aneurvsm of left coronary artery. (Winkler.) a, sorta; b, m"-ﬂ'!ll? ¢, innor
d, superior vena cava.

ul,

The commonest cause of aneurysm formation is syphilis,
explanation of the peculiar frequency of the condition in the
of the aorta is not merely, as used to be taught, because here
is subjected to the greatest internal pressure (though this,
is a factor), but because syphilitic mesaortitis specially &
region. The small-celled infiltration around the hranchm-nf
vasorum is followed by an extraordinary destruction of
the main support of the artery, and it is this localized d
the media that is the main cause of aneurysm formtmn
degeneration of the media, from nnn—mﬂammatory causes, 1
the same result, as may arterial trauma or erosion of the outer ¢
thruu;:h ]Jrngr(:ﬂne inflammation in their nmghbarhood Thus
there is cavitation in the lungs with progressive destruction ﬂf
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. is not unecommon to find saceular aneurysms of branches of the
pnary artery projecting into the cavities; but senile, or presenile
eration, trauma or erosion do not compare in frequency with,
is, as causative agents.
Results of Aneurysm.—The aneurysm being due primarily to a weaken-
- in the wall, the greater the dilatation, the weaker becomes that
'__‘ir there is thus a tendency toward progressive enlargement. If the
rowth be not too rapid and the enlargement is surrounded by soft,
ae mmodatmg tissues, there may be a reactionary r]evelo]‘.lment of
an “advent.ltlal capsule arresting further growth. If on the contrary,
¢ SAC impinges upon rigid structures, by compression of the nutrient
ssels of those structures, instead of the formation of such capsule,
is a process of necrosis and absorption; the aneurysmal wall
ecomes so thinned as to undergo rupture, either with extensive hemor-
iage and sudden death or with the formation of a localized hematoma

Shal - aneuryam of descending thoracic aorta, showing erosion of the vertebrm produced by
= its pressure.  (MeGill Pathologieal Muscum.)

ul false aneurysm. Thus, for example, a saccular aneurysm of the
ding arch may completely perforate the sternum, and then form
e aneurysm, pulsating and forming a protrusion in front of the
with eventual atrophy of the skin that covers it, and final
al rupture. Evenin a true aneurysm, sudden increase of pressure,
exertion, may lead to rupture at some point where the external
e 18 thinnest, with resultant sudden death.

the other hand, if the circulatory conditions are favorable,
2, for example, the aneurysm is so situated that the contained
is relatively stagnant, a process of obliteration may show itself
e laying down of layer after layer of fibrin until the ::awty
s filled up. This complete obliteration of an aneurysmal cavity
wever, rare. Numerous attempts have been made clinically to
itate or induce this natural process, as by temporary occlusion of
mstery above an aneurysm, by the administration of drugs lowering
32
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the blood pressure and force of the heart beat, and by the introd icti
of wire, ete., into the aneurysmal cavity, so as to incite coagulat

Progressive Changes.—In cases of high blood pressure it i .-_
uncommon to find a marked hypertrophy of the middle coats of :
To this, in recent vears, Russell has apa:mll;.r called attention. ﬁl_.n’
high pressure be long continued this is apt to lead to dege ora
of the Ménckeberg type. Tumeors primary in the arteries are distin
rare. Some observers have held that uterine myomas origina -,3
from the uterine, but from the arterial musculature. This is st]]]
termined, and is generally doubted.

CAPILLARIES AND VEINS

Capillaries,—The disturbances of the capillaries have not been stu
as closely as they deserve. Regressive changes are common and, not:
under the agency of bacterial toxins, passive congestion, proteir f
sons, various mineral and other drugs, the endothelium is apt to 1t
fest a condition of fatty degeneration, which in its turn favors cap
hemorrhages. Hyaline degeneration or infiltration is not uncon
In our chapter on Inflammation we have called attention to
found changes that may affect this endothelium as the resul
irritation. d

Congenital dilatation of the capillaries (capillary
seen in certain neevi, and similar dilatation may be acquired as
of active or passive congestion. e

The tumors that may originate from the mpi]]ariea,
and hemangio-endotheliomas have been discussed on p. 397. -2

Veins.—Regarding the veins the following may be noted: as
the capillaries there may be congemtal or acquired dilatat
dilatation may be diffuse but more nf.l:fen is sacculated (varicosity),
a marked liability to the formation of numerous mmstomming
which become dilated and tortuous. The acquired phlebe
often the result of passive congestion, associated with mahm
is apt to show itself (1) in connection with vessels, which, hei
ficial, lack the support and resistance of surrounding tiss
hemorrhoids, veins of the lower end of the manphagus in j
rhosis), and (2) in the lower part of the body, where the w
column of blood, in addition to the poorer mrcula.tmn,
dilatation of the vessels (e. g., varicose veins of leg, pelvie ve
of the pampiniform plexus). Such varicosity may be mmm
reactive thickening of the walls (phlebosclerosis), or, mom {
thinning of the same and resultant hemorrhage; the condition of
nutrition favors the onset of inflammation (phlebitis), and of thron

Calcification may occur in the venous wall, but it is rare.

Of inflammations, there may be acute suppurative phle
is usually sLmndary to a localized suppurative,
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n, as appendicitis, where with infective thrombosis extending
1e veins from the suppurative focus, there may be a progres-
mdmg thrombosis (thrombophlebitis), with associated inflam-
n of the vein walls. Even in young adults careful examination
that a thickening of the walls of the veins of the extremities,
icient tﬂ render these veins easily palpable, is not uncommon

03 is), and this without any stgn of inflammatory or toxic
-hame We must presume that, as in the case of the arteries,
e, there may be a strain fibrosis.

THE LYMPHATIC VESSELS

Of abnormalities the most striking is the condition of congenital
| 'tmm of the lymphatics and localized areas, apparently due to
‘ ital obstruction to the outflow of lymph. Well-marked
ples of these conditions are macroglossia, macrocheilia, hygroma colli,
“uramnnn" lymphangiomas of the superficial lymphatics. Such

Frag, 262

lossis and hygroma colli seen in the same patient. (MeGill Pathologieal Museum.)

angiectasis may also be acquired as the result of obstruction to
~of lymph from a region. This may be brought about by the
of tumors upon the efferent lymphatics, or by chronic inflamma-
volving and compressing the same, or, thirdly by obstruetion
]wmphatm, as a result of cancerous growth in them. The
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most marked und extensive state of neqmred i

Fio. 264

Filarin sanguinis, with red-blood eorpuscles for e

: = 3
in the West Indies, and most often the outnmﬁ

i

adult filarial worms make their way into ﬂle mphatics,

&
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but of lymph sinuses, so that its nutrition can searcely be interrt a:--’j};
by anything short of a complete cessation of clrcuhtmn to the p
or member concerned. There is one means whereby the el
through the node can be interrupted, viz., by excessive accum
of leukocybes and lymphocytes in the sinuses and the proliferz
endothelial cells. This is a factor in producing the central n
seen in the bubo and in necrosis of mesenteric and submucous nodi
in typhoid fever, but is to be regarded as a useful qualrl:)' in that It I
prevent the generalized spread of a local infection, as is shown
Varices are dilatations and tortuoesities brought about in the si
of lymph nodes, with the final formation of cysts, due to ble :n_n_;":"';..
the efferent channels. E:
Inflammation.—Lymphadenitis.—If bacteria be mt_mdumd_ into
limb or into a serous cavity they are found in the adjacent lymph ne
within a few minutes. At first they may pass readily thmuﬁl
and be found in the blood; rapidly, however, the node is fc
become impervious, to become swollen and congested, to ha
sinuses filled with leukoeytes, and soon there oceurs active prolifer
tion of the lymphocytes of its tissue. Later the endothelial ﬁellﬂ
its sinuses become greatly swollen and enlarged. All these are
tions found in simple lymphadenitis, but where the pyogenic
have gained entrance in great numh-ers the further phase of su;
lymphadenitis is apt to supervene, the nodes hmmmg still
swollen, soft, and pinkish on section, yielding on scraping
purulent fluid. Central necrosis may oceur with the formation
pus. These acutely enlarged nodes are known as buboes. Fre
the inflammation affects also the immediately surrounding tissue,
becomes congested and cedematous (perilymphadenitis or cell
Chronic l}rmphademtls i3 represented by the enlarged ﬁ )
which are kept in a constant mild state of inflammation by sa
of moderate virulence, such as is seen in the suln:nm:.u::]lmwr
the teeth are badly preserved; equally well-known examples
in tuberculosis and syphilis, as again in the anthracotic nodes at
of the lung in coal miners, ete. The affected nodes are enlarg
and, according to the nature of the oﬂ’ﬂudmg material, mm
ptgmented In the earlier stages there is simple aellular ]
but eventually the capsule and the stroma undergo fibroid
which may be so extreme as to cause atrophy of the l}rmphmd
proper, the node becoming represented by a dense encaps
of fibrous tissue. In addition to this in tuberculosis, the |
be the seat of tubercle formation, with agglomeration and e
Regressive Changes. —Atrophy.—Physiological atrophy of
tissue appears to be progressive through Ilfe, the lymph noc
at their maximum in early childhood and dlmmlshmg PIo,
until in old age the absence of lymph tissue is most marked .
Degenerations and Infiltrations.—Hyaline thmkemng of the e pi
walls and of the stroma is not uncommon in connection with ¢l
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nodes of the body exhibit enlargement, group after group. u:.f"'
scopically, the condition differs from tumor formation in that, in - |
cases, there is a multiplication of different orders osf cells, some of the
being granular and eosinophilie, while accompanying this proliferat
there is a coincident fibrous hyperplasia suggesting strongly t
deal with a chronic inflammatory process. Indeed, there is o |
of tuberculous hyperplasia of the lymph nodes which histological
resembles closely the picture seen in Hodgkin’s disease er.
causation of this obscure disease has been dealt with on p. 224.
sionally, glandular enlargements of the Hodgkin’s-disease type
true sarcomatous terminal changes.
Lymphatic Leukemia.—As pointed out elsewhere (p. 357) v
inclined to regard this as primarily a blastomatoid condition, a di
and undue excessive growth of lymphoid tissue throughout ﬂi&
which eventually leads to the passage of an excessive num .,._..
lymphocytes into the blood stream.
Tumors.—Such a blastomatoid condition may at times grve pla
to malignancy with infiltrative growth of the lymphosarco:
tissue through the capsule into the surrounding tissues (; ._...
matosis), or more rarely in an individual lymph node there ma
primary and local malignant development (lymphosarcoma p
But apart from these true lymphosarcomas, either small round-c
or still more aberrant, large round-celled, or spindle-celled rec
tous growths may originate from the interstitial tissue of
or again from the endothelium of the lymph and blood vessels
angiosarcoma, hemangiosarcoma, and endothelioma). In add
these primary tumors of the lymph nodes, it must be em
that lymphoid tissue is one of the seats of election for :
malignant growths, and notably for carcinomatous metastases
Hemolymph Nodes.—Attention was first called by Hemga
1884, to the existence of small nodes, more particularly in the a
area resembling in size and distribution the ordinary lymph n
dark in color and differing in that blood replaces lymph in the
These have since been studied by Swale Vincent, Warthin, and
they vary considerably in number in different animals of the
species (including man), and Warthin and Meek have explained
demonstrating that the hemolymph node is capable of conversi
the ordinary lymph node. Their number is increased in ¢
calling for increased destruction of red corpuscles, as after splenecto

L]

THE SPLEEN :

The functions of the spleen are somewhat obscure, but tt
said that it is a “killing ground” for red corpuscles, that it i lsm
life and for a short time subsequently a place of mmufm:tun

same, and that in case of necessity this function may be 1






Rl ety

506 THE CARDIOVASCULAR SYSTEM

Wmmm—mﬁtheapbenmmm
general anemia, and by pressure, and is characterized byacohr

tl:lan usual. In atrophic states, to be spoken of later, this -r..e'_.q'-
almost constantly observed. Active hyperemia occurs in cases of i
tion and of intoxication, and is scarcely to be distinguished from {
swollen state which will be described in inflammation, of which, inc =.'_.'_
it is the early stage. Passive m;uﬁmarmm all obstructions
free portal circulation such as happen in cardiac or hepatic
and is characterized by enlargement of the organ, with increas
ness of color; microscopically, the sinuses are enlarged, rom
engorged with blood, there is increased deposit of blood pigm
the connective tissue of the trabecul® tends to be increased;
condition of stasis lasts for a long time, the fibrosis is faﬂ"iy wull
and the cut surface of the organ is perfectly smooth, glisteni
red or bluish red, and the organ is dense and ﬁrm—m du

Embolism, wﬂ;h the formation of infaret, is frequent in ﬁB
by reason of the large amount of blood that reaches it, al ho
an organ of relatively small size; the embolus is dersved il
the heart valves, and the resultant infarct is often wedge
the base outward, of yellowish-white or white color, ahowing |
surface of the uncut spleen a raised area (Fig. 268); single or |
large fractions of the total splenic bulk may be occupied by
The infarcted area undergoes coagulation-necrosis, the nuclei b
hazy and indistinet, while around the affected area is a hypere
of reaction. As in other organs, such an infaret may be com
absorbed and its place taken by a mass of scar tissue. In th
septic embolus the infaret may break down and abscess result;
a result of an uninfected superficial infaret, there may be .
exudate thrown out on the surface, of which the ultimate
an adhesion to surrounding tissues. This is even more certain
when the infarct is infected. Thrombosis is much rarer tﬁnlr
but produces similar results. Hemorrhage of the spleen may ¢
trauma, but the small hemorrhages seen in the hem !
are not distinguishable, mainly because the spleen is itself f v
blood that is no longer in the v&asels, the sinuses normally col *' 1
much blood that a little more is hardly to be noticed.

Inflammation.—Splenitis.—Inflammation of the spleen is s
severe infections and intoxications, and in some of thaa, lla
and typhoid fever, its enlargement furnishes one of the cli
of the disease. The spleen is enlarged, and at first firm, the swellin
its elements rendering the capsule tense, so that on secﬁm the cap
rips and the contents seem to bulge as if freed from restra
cut surface is seen to have lost its distinctness, and the
colored spleen tissue is seen to be moist and pulpy in its consist
or at times diffluent. The enlargement may at times be ?W
and such a spleen has been known to rupture, either without, ol
only slight, violence. Under the microscope, cha.ngu seen
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"i'h- 1 ma, is sumetimea seen. Suppurative sp]ﬁmt:s may ocecur in
te just described, but oftener is merely the direct result of
hematugenuus infection in bacteri-
emia, or of the breaking down of
an infected infarect. An abscess
may burst through the capsule and
initiate a peritonitis, or if small,
may be absorbed, leaving a sear, or
the pus may remain and become
inspissated and ultimately calcified.

Fra. 260

from white infarct of spleen: a, Tubereulozis of apleen with produciive tubereulous
hrum:nﬁu splenic tissue with = perisplenitis and caseous tubercles. (MeGill Patho-
iges| mmndln: infarct, logical Museum.

sp}emm is exemplified by the state of the spleen in malaria,
, 8s a reault of often repeated attacks upon the organ by the
is m‘gamsms, many of which undoubtedly u]t:lmately find thelr way
2 gradual enlargement takes place. In this, as well as in other
‘chronic affections, there is hyperplasia of the splenic tissues
as w&!l as of the interstitial tissue, with much increase in size,
firmness of the tissue (induration), and increased deposit of pig-
such mlnrgement constitutes splenomegaly. These changes may
the spleen in a number of different diseases, malaria, cirrhosis
e liver, syphilis, kala-azar, and especially in Banti’s disease.
igh there are yet other forms of disease in which the spleen is
the histological examination of the splenic tissue is not very
ting, nor does it differentiate one form clearly from another.
these forms of dlm appear to be, properly speaking, diseases
2 spleen, although the spleen is always involved.
' m are fuund to affect the spleen. Tuberculosis appears
liary fnm in generalized miliary tuberculosis, and at times one
omerative and caseous lesions (Fig. 269). While the syphilitic
Ebmd the disease is manifested oftenest as a general diffuse
with enlargement and fibrosis. Leprosy, glanders, and actino-

.—Atrophy of the spleen is familiar, as it is seen
The organ issmall and soft, the capsule opaque and wrinkled,
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on section the prevailing color is a pale red, and the trabecule appea
to be abundant, not from actual increase, but because relative lo
of the parenchyma of the organ brings the trabecule close to ol
another. The weight of the spleen is greatly lessened. _—
Degenerations and Infilirations,—The spleen is a favorite site for t
deposit of amyloid in general amyloidosis. The amyloid material a
pears as translucent small areas of dark brown color, separ: -5«;'_:
normal splenic tissue; the appearance of these amyloid areas has bei
likened to that of grains of sago, and the name “sago spleen” has bee
given to the organ thus affected. Where more advanced and diffu
the walls of the sinuses also are involved—"“bacony” spleén (see als
p. 275). - -
Pigment infiltration is frequent in the spleen, as will be gathe
from what has already been said about its functions in the matter
blood destruction. Apart from already mentioned states, su
malaria, in which it is well marked, is hemochromatosis in which
is & marked deposit of pigment in various other parts of the b
well as in the spleen. : .
Progressive Changes.—Hyperplasia.—We have considered in a br
general way the hyperplastic states and have also ioned, wh
discussing leukemia and Hodgkin's disease, certain conditions |
there is an extraordinary development of splenic tissue. In sol
the hyperplasia affects the lymphoid elements, as in lymphatie le
in others, as in Gaucher’s type of splenomegaly, the overgrc
volves particularly the endothelial cells lining the splenic sinus
Tumors.—Primary new growths are rare in this organ, alt
various connective-tissue tumors have been reported. Ocea:
is found a diffuse lymphosarcomatous change, more rarely a
sarcomatous growth. Secondary sarcoma is not common, thoug
been noted in cases of the melanotic variety. It is remarkable |
is secondary carcinoma; primary carcinoma is (naturally) unknown.

THE BONE MARROW

~ It is difficult to describe the bone marrow as a distinct tiss

is in it an intimate admixture of cells of various orders. Inn
spects it is intimately allied to lymphoid tissue, not merely in t
ence in its meshes of abundant lymphocytes, but also in general stru
Nevertheless, the existence of abundant leukoblasts giving
granular leukocytes (polymorphs and eosinophiles) hn?

different category, as do also the abundant osteoblasts and me;

' For the reason that there is diffuse splenic enlargement in ¥ Zenc
it may be serviceable here to tabulate some of the various &luﬂ % whi
enlargement oceurs; we give them roughly in the order of the degree of en '
that may, as an average, be expected, the most marked enlargement first; m:
genous I[:I.III'.{'.JHIB, malaria (ague m{h enomegaly (Banti's), splenom
(Gnucher's), lymphosarcomatosis, Hodgkin's disease (late stage), acute infecl
chronic congestion, amyloid, syphilis. e






510 THE CARDIOVASCULAR SYSTEM

followed by recurrence. Fibromas, chondromas, and myxomas o
marrow have been deseribed, though they are rare. An inte
form of alveolar growth often wrongly described as primary carc
but apparently more truly of endotheliomatous nature, has been rep
by several observers.

Eaeﬁma!myelqmaivaﬂabrn. ¥ 600, [E.Hnlt!h;r.]

Myelomatosis (myeloma multiplex) is another char:
bone tumor. In this condition, there is the apwm&
bones simultaneously of diffuse, ill-defined growths of s
appearance; the cells forming these growths show some v
different cases, perhaps the -::nmmnneat form being made u
of cells not unlike plasma cells. Presumably these are of
nature. Uncomplicated cases show no metastases, l:aut
an individual mass may take on malignant infiltrative p
when this is the case, secondary growths of snrmmatﬂus
found in other organs. Occasionally spindle- and round-celle
may be encountered, originating in the marrow, the forme
from marrow cells proper but from the mnnechve—hﬂsue

We must doubt the existence of primary carcinoma
and, on the other hand, must emphasize the peculiar
bone marrow to become the seat of secondary can
Thus careful examination of the head of the humerus
tion by carcinoma derived from the mamma m a large
advanced cases of breast cancer. Certain u
peculiar liability to form metastases in the bone marrow, 1

.

nomas of the thyroid and prostate, and hyperncphrlm oy
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there were at times symptoms referable to suddenly occurring |
rhage of the adrenal, viz., a sudden onset of abdominal pain,
diarrhcea, and collapse.

Inflammation.—Acute inflammation of the adrenal oceurs in
cases of pyemia and by extension of inflammation from nearby
tures. It seems hl-:el;,r that cavitation of the adrenal is nften
roughness in removal of the organ. Softening may, hnwever,
Abscesses may appear at times, and sometimes a considerable
of fibrosis is found. ,J__

Infective Granuloma.—Tuberculosis is important by reason '.‘_-Z
relation to Addison's disease. The adrenal may be aﬁected by mil
tubercles, but more often by massive tuberculosis with cas :
affecting one or both organs; here a marked degree of fibrosis is
times to be seen. Such massive tuberculosis is likely to be accompa
by the deposit of pigment in the skin and mucous membranes 1
characterizes Addison’s disease. Syphilis has been noted m
instances, usually as gumma, though there are enormous num ;:-__._-
spirochetes in the adrenals of the premature congenital syph ilit Hed]

Regressive Changes.—Atrophy oceurs in the old, but the alteratic
in size appear to be usually connected with d.lﬂerencesm the amo
of fats and lipoids. It may be said that no organ in the body v

so little in size from earliest to latest life. Degeneration of cloudy
uf fatty nature is seen in states of general toxemia. w
is found in generalized amyloidosis and necrosis is seen in intoxicat
and locally in infarcts from thrombosis.

Progressive Changes.—Hyperplasia of one organ may m:r
of insufficiency of the other, and it has been noted that in ¢
disease of the adrenals there may occur a multiplication of ¢
tissue outside the adrenal, especially in the solar plexus. T} :
some debate as to whether in chronic Bright’s there be not a 3
hypertrophy, more particularly of the cortex of the adrem.h,.

Tumors.—T'wo wholly different orders of tumors originate froi
medulla and cortex respectively. Several cases are on record of prim
new growths of the medulla which, carefully studied, are seen
true neuromas or neurocytomas, resembling in cell arrangeme
the size and appearance of cells the developing sympatheti
(p. 363). In the cortex we obtain tumors of a wholly differ
The simplest and most benign present themselves as nodules
size of a pea or less upward, originating within the cortex anc
ture, formed of columns or cell collections recalling tlm--
of the zona fasciculata. These may be spoken of as adrenal
Several cases are now on record of an mtermndn.te type
transition from the above arrangement to a sarcomatous, d
and infiltrating distribution of the tumor cells. In uthw
again, the capillaries or sinusoids of the new growth bemma n.
feature and the general arrangement is difficult to distinguish
that of the hemangio-endothelioma. Lastly, there may be wh
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appear to be feetal inclusions. Cases of congenital hypoplasia or e
of complete absence are on record as well as‘others of eeugm:tnl. ¥
plasia. These conditions of imperfect function result in delayed gr
of the individual and the state of cretinism.

Circulatory Disturbances.—It has been observed that with m
tion and pregnancy, the thyroid shows a sympathetic m
female and the great vascularity of the organ makes it suscep E
hyperemic states, so that in passive congestion it may be found
enlarged. Cysts of hemorrhagic origin are common in the ¢
this apparently always in association with the ferme.tmn o!
o tous” growths. =

Inflammation.—It is somewhat striking that in so wvas
so exposed an organ acute inflammatory changes are rarely noticea
Abscesses occasionally occur in cases of pyemia, and have e ---..,._'__; '
known in pneumonia and typhoid fever.

Regressive Changes.—The thyroid of elderly individuals n ;1?-5.
quently shows extensive atrophy of the parenchymatous eleme
accompanied with generalized fibrosis, with hyaline duenm
times with calcareous deposits. In long-continued cases of exophtha
goitre we obtain evidence that the parenchymatous oeﬁs un
degeneration, possibly from overwork. There are cases on r
which the symptoms of hypersecretion have been fdlowed
of inadequate secretion or hypothyroidism, this being corre
a form of atrophic flattening of the cells.

Progressive Changes.—The progressive changes of the t
difficult to classify, but the work of recent years nppeaers to be
increased light upon the relationship between the differ
There may be, in the first place, a condition of active hyp
the gland associated with increased function and coincident
formation of the specific internal secretion. This is nots
enlarged soft gland of early acute cases of Graves’ disease.
cases, the alveolar epithelium is prominent, the cells are of goo |
there is evidence of active proliferation of the same in the for
ridges and papille projecting into the vesicles. There may
more than one layer of epithelial cells, and many mitotic fig
companying this, the organ is dlstlnctly vascular and the
moderately distended by a thin secretion. The
with that seen in active regeneration of the gland ollowing e
mental removal of part of it. Another group of cases exhibits
enlargement of the vesicles (diffuse parenchymatous lﬂﬂl'ﬂ)
epithelium is of a flatter type and the vesicles are th
colloid; the cut surface is gelatinous and there is no mrkedly'
v amuler1ty This condition may represent a late stage of exophth
goitre with marked amelioration of symptoms or, on the ¢
may develop insidiously, with marked diffuse nt of the g
The very denseness of the colloid and the absence of ari .-'-i:fi"
cates that in these cases there is accumulation, in ]ﬂ&cﬁ of i
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and from the stage in which these little bodies were regart‘led as 1
veloped and latent masses of thyroid tissue, we have passed to pe
too great a belief in the importance of their function. They are
four in number, situated either immediately uutslde or mbedded
the thyroid tissue in the region of the posterior inner edges of the :3'_'
lobes above and below, and, in their histological structure, esen
the embryonic thyroid tissue, with frequent cyst-like spaces. E mbr
logically it is found that they have a separate origin, being derived
outgrowths of the epithelium of the third and fourth hmnehlal ‘
close to, but distinct from, the points of origin of the lateral
masses. They are 6 to 8 mm. long by 3 mm. in breadth. From t} i
larity to undeveloped thyroid tissue, it is difficult to state with precis
whether certain small masses found in the tissues of the neck bety
the thyroid and the arch of the aorta are accessory thyroids or access
parathyroids. These are so common as to make the frequent st
ments of surgeons that they have removed both thyroids and p
thyroids without obvious results of little value. '

The observations of MacCallum suggest the existence of a poi
in animals whose parathyroids have been removed, which enter:
combination with certain cells of the nervous system, so th:
develop the symptoms of tetany, a condition characterized by
contractions of the muscles, convulsions, rapid respira
dyspneea and salivation, followed by coma and death. Acec
this there is increased excretion of calcium salts with diminutic
the caleium contents of the blood (MacCallum and Vuegtlem},ﬂ whi

pointed out by Erdheim, the extirpation of the glands in th
I’ulluwed by defective deposition of lime in the Iarga neisc
followed by brittleness and a tendency to breaking. Fracture
bones of these animals is followed by delayed mnversmn of the
nous into bony eallus, affording a picture that recalls somewha
seen in rickets. If an animal showing these symptoms be
are checked and can be made to disappear by the injection ﬁf
of parathyroid. This condition of tetany in humankind oc
often in infants and here several observers have noted the exis
of hemorrhages in the parathyroids; these, however, are not pre
constantly and a further condition of gastric tetany is deseribed
ciated with dilated stomach, ete., in which no lesions have been &
out in these glandules. An attempt has lately been made t -~':-.js' :
hemorrhagic and necrotic changes in the parathyroids wrth m:
of infants,

Hyperplasias, or so-called benign adenomas, have beﬁn
without much evidence of functional disturbance.
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alveolar walls; that the right bronchus is larger than the left by or
third, and that the bronchial tract has a capacity that is one-thirtie
that of the lungs; that the varying diameters of the larynx and acl
are evidently to impart a rotary motion to the current of inspired s
and that a double blood supply from the right ventricle through
pulmonary artery and from the aorta through the bronchial artery gi
a very free collateral circulation in all parts of the lung. g
The Air Passages.—This term includes the entire tract from t
nostrils to the terminal bronchioles, a considerable distance; the eff
upon the inspired air is that it enters the air sacs (1) a.tthebody
perature, (2) impregnated if not saturated with moisture, and |
devoid (normally) of dust and foreign pmtlcles, and therefom
The nasal passages have an important effect in bringing this state
affairs about, and the large surfaces of the turbinated bones w
moisten the air, and their moist surfaces, like those of the w]mle
entangle particles to an enormous extent. If the effect of this n
anism be nullified by mouth breathing, it will be seen at once how ser
may be the effects produced upon the lower parts of the tract. Mout
breathing may result from nasal obstruction of many different sorts
from congenital or acquired narrowness of the passages, frlm
from the secretions of inflammation or the thickening resulting th
from, from tumors, especially polyps, and from lymphmd anlarg
Of the last, adenoid growths of the nasopharynx are very comn
very important; occurring in childhood, they may be ass
peculiarities of development of the nasal chamber, eapemnﬂ?.._ a
arch of the palate.
In normal conditions, there is a distinet prntectwe function e
by the nasal mucosa, which is at once highly sensitive, st
cularized, and richly supplied with mucous glands; as a result
irritant agent may be at once expelled by sneezing, and .ti'-'
followed by marked reaction with abundant mucous secre \
protects the epithelium, washes off and dilutes the irritant, ahda
a physical impediment to bacteria. j
The Pharynx.—Assistance is lent by the pharynx in these pre roce
and while its surface is not multiplied like that of the nose, '_
change in direction imparted to the air current assists actively
entanglement of foreign particles; the abundant pmﬂamn ﬁ
tissue (including the tonsils) is directed to this end, and 'it is 1
that many of the air-borne diseases, such as the exanthemata
connected with a preliminary infection of the pharynx. -
The Larynx.—The main function of the larynx is phon ation
larynx, essential for the singing voice is not essential for s
" note” of the voice is determined by the tension and the rm
tion of the vucal cords, and by communication of this |t
air, The voice is therefore affected by the pathulogkﬂl m
vocal cords, which may be thus divided: (1) excessive nervous sti
lead to spasmodic contraction of the laryngeal museles, wit.lt
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extent, this state is of no moment, the other air sacs undergoing con
pensatory enlargement; even a whole lung may be thus dispensed wit
if the change be wrought gradually. e
Obstruction to Air.—The air sacs may become filled, and the air the
should contain be replaced (1) by serous fluid, as in the cases of acute
chronic congestion, and in pulmonary CBdﬂ-: (2) by blood, as in ruptu
of a branch of the pulmonary artery in a cavity or its walls, or in rup :_;_
of an aneurysm into the trachea, or in infarct; (3) by water m' ‘
fluid from without, as in drowning; or (4) by inflamma
as in pneumonia. The effects of any of these upon resplmtmn
partly upon the amount of lung tissue involved, and |
causative agent. In hemorrhage the products of hemolysis, it
pneumonia the toxins, may induce a febrile state which of Itsdf
affect respiration, or the effect upon the pleura in the latter dimm
be responsible. In pneumococcus infection it has indeed been re
shown that there is a lessened capacity of the blood corpuscles f
oxygen, which may be due to the change of oxy- to methemogle
With a fluid in the air sacs there is a certain interference with
circulation in the vessels in the walls which are mmprmd
according to the greater or less distension of the sac; if this compr
of the capillaries affect a specially large amount of lung tissu
result is a large amount of work thrown on the right heart, W'I.th 1
quent dilatation, and, it may be, hypertrophy. P
Changes in the Walls of the Air Sacs Hindering Aération.—These chan
may be atrophic or may consist of interstitial deposits in the
the air sacs. Of the former, the most important is emphysema.
Emphysema.—This may be local or generalized, but the mode
duction is alike in both. The bronchus or bronchiole has its
narrowed, either by spasm or by inflammatory deposit, or by t
ence in it of thick secretion; the forcible inspiration followed
relatively passive act of expiration leaves an amount of air
sufficient to distend it; successive acts of inspiration will dist
more, and at no time will the sac attain the proper degree
This constant state of relative distension will keep the ea
the wall compressed (Fig. 271), flattened, and elliptical in s
only do they contain less blood than when they are ﬂmﬂﬂﬁ
smaller amount of blood is exposed to a larger surface and
friction. The final result of this is continued malnutrition of
reduced gaseous interchange, diminution of the elastic tissue
elasticity of the wall, and atmphy In this state, the suc
of intrapulmonary pressure, behind the closed glottis, at suel
the moment before a cough “ explodes,” leads to themptnmnﬁ
walls and several air sacs are thrown into one. Even if the ¢
in the bronchus be now removed, the damage alreadrdmﬁm
and there is a want of proper proportion between the (increased) vo
of air and the (diminished) area of wall presented by the air m
air sacs situated at the surface of the lung, and Hpeﬂﬂll,}flt e
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some cases such hypertrophy is followed by a secondary contracti
leading to a diminution in the size of the turbinate, tlae o-call
“secondary atrophy” seen in old persons. This process, however,
something quite apart from the condition of atrophic rhlmt;ls nﬂ
be seen in the description of that state. The old idea that an atroph
rhinitis is necessarily a late stage of a hypertrophie condition seems t
without foundation. -
Atrophic Rhinitis.—This condition has been the object of innum .:'
able discussions and investigations as to cause, and very varied co
clusions have been reached. The condition presents a very
clinical and also histological picture. The structures in the nose
much shrunken and mvered with dry, foul-smelling crusts (ozem
The histological picture shows marked thinning of the mum
infiltration and destruction of the mucous glands, and also a metaplas
of the epithelium from columnar to squamous. Thm are changes |
the bones, which some observers regard as the primary fm'r #
production of the disease, though this we are not inclined to admit.
Crust formation takes place for two reasons—there is abnor
space in the nose tendmg to drying of the secretions, and the
marked diminution in the amount of these sacrehum, liue
destruction of the secreting glands. % e
It seems probable that we have here to deal with a condition hay
a very varied etiology in different cases. There may be in some ca:
congenital peculiarity in the distribution of the squamous epit
in the nose and in the width of the air spaces, but more ofte
probably the result of some former severe inflammatory
has destroyed the normal lining of the nose, and this has been
fectly repaired. Such severe destruction may be seen in ¢
syphilis, and in the infectious fevers, such as scarlet fever.
cases a long-continued, latent suppuration in one of the ace
sinuses may be the cause of the diseased state. : ;:
The Granulomas.—Tuberculosis in the nose is rare; syphilis, howe
is fairly often seen, beginning with the “snuffles” of the !mha?
born syphllltlc. w11;h a constant purulent catarrh; gumma
arise in the cartilages or bones, and, when broken dﬂwn to g
to the “saddle” deformity so often seen; perforation of the
a.nrl of the hard palate may occur. Glanders and leprosy may att
the nasal mucous membrane, the lesions varying according to
acuity of the infection,
Progressive Changes.—The most common form of overgrowt
polyp, and, as has been remarked elsewhere, the polyp is 1 3
a tumor proper, but a mass of proliferated tissue, wlm:h thum be
cdematous or a myxomatous polyp. Both are gray,
and sparsely cellulnr, mucous glands may be e.ndwed in the m
and may become eystic; proliferation of the glandularpartsm
adenoma, of the fibrous parts, fibroma, and widening of the
telangiectasis, Une must at times be amazed at the size of ce
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Vincent's Angina.— Vincent's angina, due, it would seem, tﬂﬁ
growth of spirochetes with the bacillus fusiformis, is a rare affec
and may in the early stages show membrane formation. This t

to the development of super
Fio. 272 necrosis of the pharynx witl
o AR R TS 2 formation of ulcers. :
LA | Chronic Pharyngitis.—The chro
AR form may be due to recurrent
| A S long-continued irritation as
aleohol, tobacco, or may be;
sequel of a succession of
attacks. There is wi]l cong n !
the pharyngeal wi
reddish or brownish coloratios
mucoid or mucopurulent se
tending to dry and adhere
form of secales, and a hype
of the lymph follicles, gi
wall a granular, warty app

g (granular ,ghu:rnliﬁs}
Spirochetes and fusiform bacilli in Vineent's 1y With atropby of the mu
angina. (Simon.) the membrane bmm o

smooth, dry, and shiny (
atrophic pharyngitis). In chronic tonsillitis with advancing age, a
according to some, as the result of acute tonsillitis, the lymph i
of the tunslls may become diminished in amount, and there
distinet atrophy of these organs. The opposite condition, hype
may result from repeated attacks of acute tonsillitis, or froi
continued irritation, as from retention of inspissated material
tonsillar erypts. In these cases the organs are distinectly e el
exhibiting a diffuse hypertrophy, so that they may be of the s
walnuts, and may interfere with swallowing and respiration. Ger
|Wpertmph}' is particularly liable to mvolve the pharyngeal t
children and thus cause what are generally known as adeno:
fact, the hypertrophic type of chronic disturbance, whethﬂ
faucial or the pharyngeal tonsils especially affects children and b
about marked respiratory disturbance. In a certain p =-n:'-'_':','_
cases what appears to be a simple hypertrophy is found by the i
tion of guinea-pigs to be tuberculous. While this is the case it is _
esting to note that there may be no recognizable tubercles or .
but a diffuse cellular infiltration, with overgrowth of the s
these organs. ;

As above noted, another form of chronic tonsillitis apemn.l!;r
the crypts [chran.ic follicular tonsillitis) with progressive dis -.u 51
these crypts by desquamated cells, etc., until they become f
large c]mm}' plugs.

ho =
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_‘_;—Tuberculosm may involve the tonsils and may, as above
rently primary, and then of an unobtrusive type, or there
ngeal tonsillar tuberculosis secondary to pulmonary or
In this secondary tuberculosis of the pharynx the
s break down and form shallow ulcers.
is in the secondary stage may show itself as an acute
tion, or there may develop mucous plaques tending
to shallow ulceration. There are cases of primary chancre,
of gummas of the submucous tissue.

THE LARYNX AND TRACHEA
._fgctom of importance in the causation of disease of the

t;m]ghed out from below, and the state of nearby organs,
' h and the thyroid. Finally, it is of interest that the
_f.-f “oa catching cold” has this physiological basis, that anemia
ia of the larynx can be induced by the application of heat
to areas of the skin far remote from the larynx itself.
nalities.—Absence of the larynx occurs in conjunction with
fects s that are mmmpnt:lble with the continuance of life. Hypo-
cur il:the subjects of early castration, giving rise to the modifi-
oice often observed in such persons. The epiglottis may be
- the sinuses of Morgagni may be so deep as to form definite

f the branchial clefts.
i -mmm —The laxity nf the submumsa. 15 chiefly

may result from infection, from the effect of dust or irri-
and from excessive use of the voice; long continuance of
may lead to a permanent dilatation of the veins (phlebec-
a). Hemorrhage may result from trauma, ulceration,
mrv:r or phosphorus poisoning, and a hematoma so arising
may cause suffocation. Edema of the glottis is the most
t circulatory change from a practical standpoint. The acute
eneral Iy of inflammatory origin; the less acute forms arise in
ng from cardiac or renal dropsy or from the pressure
.medmahnal tumors or aneurysms. Those parts in
nucosa is the most lax are most prone to the disease, viz.,
ttic fﬁlds the epiglottis, the false cords, the arytenoid
d less often the vocal cords.
1.—Acute Laryngitis.—According to the course and the
%ﬂ mﬂamma.tmn, the appearance of different cases of
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inflammation may vary widely, and the most striking feature gene;
serves to give a characteristic name to the inflammation. Tk

of catarrhal, membranous, phlegmonous, or ulcerative |
as well as of certain specific forms, mhutuberetﬂmﬂﬂr syph
laryngitis, or those occurring in variola, glanders, leprosy, MF
scleroma.

Catarrhal Laryngitis.—This reprmenﬁanmﬂystmnf nflamma
seen often by the laryngologist, excited by a variety of i irritants,
in the infective fevers, and is a prominent feature in such
influenza and whooping cough. Just as in the nose, a pr
redness and swelling are followed by secretion of a fluid at first
later cloudy or purulent, not often crusting upon the aurfm
ficial erosions are common, and the fr:;
from hemurrhage produced by violent coughing, frequent.
infection is often nasal at first, whereas that of whooping
often tracheal. Inflaimmatory affections of the larynx are assis
intensified, and even at times inaugurated, by the exces
tobacco and alcohol. A definite ill-effect on the larynx
result from the practice of “inhaling” the smoke of even
~ tobacco, to say nothing of the pmbabljr increased

that occurs through the delicate mucosa of the tract lower th

pharynx.

Bection from o case of membranous tracheitis; @, membrane replacing mucosa;
of ll.llﬂ.llul!ltrlm necrotic and infilirated with leukocoytes; e, muscularis m
of submucosa;” d.aupalt layers of submucosa; f, eartilage.

Membranous Laryuyuw —The membrane, due to 3
consists of fibrin, moist with serum, entangling in its me
and dead cells of the part, as well as bacteria. Th
may be killed and form part of the membrane; a coag
may have gone down to some depth, and layera wﬁ lc
mucosa be comprised; in such a case, the mem (
brings with it the upper layers of the underl)nngm 1t I
surface results; of this form of inflammation, diphtheria gives a
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excrescence often seen on the vocal cords, consisting of fibrous tissus
overlaid by squamous epithelium, which often recurs after it has beer
removed yet does not often show indications of carcinoma. Like this
is the more flattened nodular fibroma  which is scarcely papillate o1
polypoid, found on the vocal cords of singers. Enchondroma, lipoma
myxoma, lymphangioma, adenoma, cysts, and even thyroid tumors LT
found in the larynx and trachea, and carcinoma is the most fqu
malignant growth, usually of the squamous variety. Sarcoma is rare,
and the larynx and trachea are not usual sites for secondary growth.

Fia. 275

Carcinoma of the larynx. (From the Pathological Museum of MeGill University.)

Alterations in Size and Shape.—Obstruction of the lumen ms:
caused by cedema, inflammatory infiltration, tumors, exostoses, an
atresia, or narrowing, by contraction of sear tissue, or as the result
pressure from the outside by agencies such as thyroid tumeors,
tracheal abscesses, enlarged lymph nodes, or aneurysms, most of whi
may also cause perforation of its walls,

THE BRONCHI

The pathological changes found in the bronchi are diverse, a
to the anatomical nature of the part affected; the larger bre
approximating to the structure of the trachea and larynx, are like
to be subject to changes similar to the changes seen in those structu

1

while the terminal bronchioles are so intimately connected with ¢
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Chronic Bronchitis.—The point of most importance in which h
differs from the acute form is that it tends to be productive, the ws
being definitely hypertrophic; even the mucosa may be rough a
polypoid, due to the irregular contractions of areas of fibrosis. ¥
in a very long-continued inflammation, the products may be absorbs e
and the mucous glands, muscles, and cartilages atrophy, so that ¢
bronchus may finally be dilated and thin-walled. The specific forn
of bronchitis scarcely differ from tracheitis and laryngitis from the
causes—tuberculosis, syphilis, ete.—unless it be in their greater

Fra. 276

T

Fibrinous bronchitis, Cast of expectorated fibrinous exudate. (Pathological Museum, 5 ,
MeGill University.)

Foreign Bodies, ete.—A foreign body, inhaled, is likely to fall int
the right bronchus, because it is larger and more vertically -'c-'
than the left; if it completely obstruct the bronchus, eollapse o
part of the lung supplied will follow; if the body inhaled he
or if the trauma be considerable, a putrid bronehitis and ab-seeﬂ m
be quickly set up; at the best, there is likely to be localized inflamm:
and ultimately a fibroid lnduratmn Broncholiths, masses of inspis
secretion in which lime salts have been deposited, are oces H'!‘
found, especially in bronchiectasis.

Progressive Tissue Changes.—The hypertrophy which may 1
from chronic bronchitis seems to form a starting point for mau}"
of tumors, such as chondroma, osteoma, myxoma, lipoma, and ader '
which have been observed to occur relatively frequently in bre =..: I
ectasis. On the whole, however, benign new growths of the broneh
are very rare. Both carcinoma and sarcoma of the bronchi oceur
primary growths, although infrequently. Careful study shows tha
following chronie inflammation, the bronchial mucosa is liable to prese
areas of metaplasia from eylindrical into squamous epithelium, and sor






538 THE RESPIRATORY SYSTEM

but accidental blood corpuscles, leukocytes, or lining alveolar eelh
be seen. This is the so-called agonal edema.,
Congestive (Bdema is found accompanying passive remia,
posterior {dependent) parts of the lungs being most aﬁecbad ﬂm
from long continuance of the congestion may be mixed wrth
blood pigment. Inflammatory edema may be found in the early
of pneumonia, in the vicinity of pneumonic areas, and sometime
cases of bacteriemia; cellular elements are often present, andthe
more albuminous than in the prewuus forms. The most ir -n--__-_-=
and the least understood form is acute fulminating cedema, which n
come on very suddenly with dyspneea and the free expectoratior
large quaﬂtmes of thin, watery sputum; it seems to be the result
sudden rise of pu]mnmc blood pressure, and is associated wﬂ;h
and other forms of arteriosclerosis. Experimentally, the injectio
adrenin sometimes causes it in animals. Miecroscopically, cedemn
lungs is not shown by any change of the tissue, although 1! h
be strongly albuminous, the coagulated albumin may be s .‘-
uniform structureless shadow in the alveoli. e :
Hyperemia.—Hyperemia or passive congestion ung ises
there is obstruction to free outflow of blood from the lungs, or
there is deficient heart power; in many cases, respiratory mov
weak, and there is damaged heart muscle, in which case the rnu
is responsible. 'The blood is allowed to remain in the lesser circul
longer than it should normally; this stagnation, or slow ci ui""'
is most marked in the dependent parts of the lungs, the post
halves of both the lobes in the recumbent, the lower halves of the
lobes in those who sit; this postural type is called hypostatic
Obstruction to the outflow from the lungs may be due directly
valvular lesion, such as a stenosis of the mitral valve, but mo:
it is due to an unemptied state of the left auricle, from wha
Wherever the heart is incompetent, it is to be remembered
that follows incomplete emptying of the left auricle is
of the lungs. The congested lung is enlarged, firm, less e st
usual, and of a dark red or purple color; with long continuance, a fil
of the lung oceurs, and from the dark mlnr and the increased fin
this has been called cyanotic induration. Where much blood is
down in the course of a long-continued congestion, the pigment
the tissues and the predominant rusty color leads to the term
induration” being employed. In such a lung, there are seen
alveoli, or in the fluid expressed from the squeezed llmg. :
cells, generally circular, lnden with brown pigment granules—tl
of heart failure” or “cardiac” cells, which are the qu ng
that in their lifetime lined the alveoli. The miecroscopic app
of the congested lung is readily interpreted; the vessels ﬁ
alveolar septa are congested, tortuous and varicose, and s¢
into the alveoli in a succession of bead-like pro !m i
puscles are apt to appear in the alveoli. With this, there is
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i

aar ponoumonia (gray hepatization). The lower lobe is involved. (Pathological Museum,
MeGill University.)

d by an air vesicle containing a mass of exudate composed of a network of flrin, red blood
few leukocytes. (Hare.)
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exudate may sometimes enable us to decide what is the infection,
knowledge of the process of inflammation will render us mat:mus
depending absolutely upon this, and the smear and the cultun
safer means of differentiation.

Acute Lobar Pneumonia.—The well-known division of the course
the disease into four stages was never accurate and has outlived
usefulness. It is clear enough that congestion is followed b;'.r ronsol
tion; the lungs seen at autopsy frequently present an appear:
described in the term “red hepatization,” often show the g
gray hepatization, and very often are seen in a moist, gray ah. e
deseribed by the term purulent infiltration.

The p-enod of congestion or engorgement is undoubtedly bﬂﬁf;
seen by the pathologist and often referred to by ca.relees ian,
“congestion of the lungs,” “threatening pneumonia,” or so
term. What the clinician can observe at this stage is merely t
state of the bronchi and bronchioles; eonmdermg the freq
bronchitis, all the preliminary signs of the onset of pneum
required before he may make even a likely guess as to
monia is or is not to supervene. The lung at such a t:lm is
distinetly cedematous; if seen at autopsy it oozes abundant
section and is curiously brittle. This quickly gives place to
tion, in which the lung becomes Eea.vy, swollen, ﬂrm, plt:s :
and is more friable than normal. It is intensely red, owing
hyperemia rather than to the presence of red mrpuaclea in t]
and the fluid seraped off the cut surface with a knife is defini
and blood-stained. Microscopically, the capillaries are con
lining epithelium of the air sacs is swollen, often desqus
fibrin and leukoeytes are present, the fibrin threads making a
mesh in the air sac just as a blood-clot adheres to the sides of a g
vessel. Red corpuscles are present. From the red solid ay
the tissue in this state, it was likened to liver, and the term 1
applied toit. To understand properly how this changes to the
gray hepatization, a consideration of the microscopie appearance
sary. After the lapse of a little time the fibrin threads begin
up under the action of enzymes, and just as- the blood
away from the sides of the glass vessel, so the exudate or ¢
from the sides of the air sac and mmmampmaliy a clear zone
filled with serum) appears around the exudate; the fibrin is
digested, dead cells are being disintegrated, and the s
effect of leukocytes and proliferated air sac cells becon
leukocytes are now present in so great numbers thllt thl!
the characteristic color of lymph tissue—gray; disinte _'
exudate proceeds, until the air sac contents hecoma inne
ner, until there remains only l}fmph which is absol
air once more enters the air sac. Or lt may be th&t ﬂl&
plug of partly disintegrated exudate is suddenly dislodged -'
cough into the bronchiole, and appears in the sputum,
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can be felt as indefinite lumps deep in the tissue or seen as
swellings under the pleura, varying in size from that of a pinhea
several centimeters in diameter. The inflammation set up b; f
septic material brought by the embolus, although circumscribed
of the nature of a localized pneumonia, but it pmueeda strmg
to the formation of abscess or gangrene. Of pneumonic nﬂ.ture,
speaking, is also the effect of secondary infection in tuberculosis, ¢
myecosis, or other primary infection. .
Hypostatic Pneumonia.—A pneumonic infection occurs very ofti
those who are debilitated, and because the posterior parts of the
are congested and uzdematou_a it is here that the infection stri
and a diffuse catarrhal pneumonia, definitely localized to this
the lung, is set up; the general bodily depression has much to d r
the infection, for it is known to every clinician that lungs may n
congested and cedematous for months without infection; but when
individual comes within a few hours of his death, the ao-ealled ter
infection takes hold, and thus it is that so many patients s
from heart disease die with, if not from a pneumonia. B
Chronic Pneumonia.—Care is necessary in considering chronic pn
monia not to include the actual reparative process that may rh
acute pneumonia, unless an actual lesion of the alveolar septa oe:
The term chronic pneumonia presupposes that an irritant is continu
and progressively at work. An “unresolved pneumonia” is cc
chronic pneumonia, and the infections of the granulomas, tub
syphilis, actinomycosis, etc., set up an inflammation that may
designated. Chronic pneumonias may be divided into (1) tl
mentioned secondary indurative pneumonias, (2) pneumonokon
diseases excited by the inhalation of various kinds of dust, and
pleurogenetic pneumonias, caused by the extension inward of the i
tion of a chronic pleurisy, a rare form. -3
1. Secondary Indurative Pneumonia.—There is a general
tion of fibrous tissue for the soft lung substance, the pleura and
lobular septa being specially prominent. If it occur secondar
bronchopneumonia, the fibrosis roughly follows the bronel
In an advanced case, seen microscopically, one is struck b}r
that, whereas normally the greatest part of the section is &
and the least the walls, here the greater part of the field is
and the lesser part is air space. The lung is heavy and hard,
is grayish in color, mottled with the black of inhaled dust.
necrosis resembling caseation may be seen, the pleurse are
and often matted together, and the lung may be entuelr
Microscopically, the air saes show as small i .
desquanmted cells or leukoeytes, lined by irregular eubllﬂ"
separated from one another by wide masses of fibrous ti
bronchi are ;rrtgular in shape from pressure or traction. -
then in the fibrous tissue one sees large collections of leukocy
young fibroblasts indicating areas of acute inflammation in thﬁ

iy
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tion still mntinuea to operate. This extreme

mws ve congestion; here, at the most,
e thicl the septa and the alveoli show many
ataining p]mmmt (brown induration).

Fia, 982

I_"_-_pmnmunhtﬂhfrolildthlunﬂ uhmﬁhmlﬂ
i the consequent reduction in size of the alveoli: a, alveolus con-
wm#mmmmm d

s—Little, if any, inhaled dust reaches the
2 air, but it impinges on the bronchial walls, is
‘and endothelial cells to the penbmnchla]
e alveolar walls. Wherever it lands it may
f im'.ta‘tlun, the more so if its partlclaa are
- these "a.eﬁually pierce the walls and set up in the

'ular reactive growths, like tubercles, in which
re Bhutup Inadvaneedcaseathepmhmnchal

ty, and particles may be carried to the ab-
es. Different kinds of dust set up different degrees

vellers in cities, and ummportant in the case of
, the damage wrought may be great, and anthra-
' masses of ﬁbl'DBlEI with black centres,
"";;ﬁumewhat infiltrated and is heavy. In the

icosis) the infiltrating material is grey and
0 m:ma.nd steel do the damage, as is seen
vakers, and iron-workers of different kinds.
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The lesions are not very different from those of indurative pneumonis
calcification and even the formation of bone have been seen. 3
Tuberculosis.— Tuberculosis occurs in the lungs both as an acute
and a chronic disease, the Bacillus tuberculosis, discovered in 188
by Koch, being the essential agent.
As to the mode of infection, it may be stated that tuberculosis i
not hereditary, and but few cases of intra-uterine infection are know
to have occurred. As to how the organisms reach the lung there ha
been much debate; a reasonable statement of the facts seems to be '
following: the infection of the lungs is nearly always by the humas
type of organism; the bovine or the human form may be i e':_.
food and may be carried by the lj,rmph stream ultimately to tha thora
and infect the lungs, although this is probably an infrequent happening
Most pulmonary infections occur by inhalation; of these very
direct, that is, result from the bacilli being engrafted upon the brc -
surface and setting up a tuberculous bronchitis as a primary lesiol
The bacilli are usually caught in the mucous membrane, carried
the lymph nodes where the infection may remain (and be subseq
transferred by the lymph stream to the lung), or they may be ¢
at once by the lymph to the lung. This transference may also
by the agency of the blood; and cases in which a tuberculous
in a lymph node breaks into a bronchus, a bronchiole or a blood
are so obvious as not to require explanation. This last is an unim; _
fact, for it happens oftenest in advanced cases. Infection by th
especially by the bovine form of the bacillus, happens, thouﬂ;
Viewed broadly, the greatest dangers to which people are
arise from the inhalation of dried sputum or exhalation from goet =
and nose. Personal contact constitutes a grave danger, but b
foreseen may be guarded against; the infection of houses ami
and their subsequent u-ccupatmn by those who are ignorant
fact, is a great source of risk, and can be obviated only by ng‘iﬂ
tions compelling notification of cases, inspection, and disix
“houses. Tuberculous milk, butter, or meat is no more serious
to the public health than the emtence of unmarked contam
houses and rooms. R -

From the above considerations it w:]l be seen that, amr(hng
generally accepted views of the present time, pulmonnr;r
instead of being primary is, in the majority of cases, truly se
and of hematogenic or lymphogenic origin, although the m.Ode
tion is in the first place aérial. Some authors go so far as to
all infections occur in early life, and that the bacilli are ‘..: )
long periods of time in the lymph nodes.

Aérogenic Tuberculosis.—Wherever the bacilli, cluried as abuﬁ
lodge in a part of the lung suitable for their growth they nml’%
ing to how numerous and how virulent they are, in a LT
or a small localized area of the nature of a lobular pneumuma..q
site of predilection is just below the apex where the excursion of
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first involved. At first the area involved is small, gelatinous in appear-
ance and 1m[:me:r1°:=:+r:f;]yr differentiated from the surmundmg tissue. The
only physical sign available at this time or even for some time to come t
may be fine rales in the moist bronchioles of the region. A cellular
exudate is thrown into the alveoli, and the vessels become blocked K

endothelial proliferation, caseation quickly ensuing. The sharply de-
fined lesion now existent, may even yet heal, and be represented ¥
a fibrous scar, or a fibrous mass with easeous or calcareous cent
and a puckering of the apex of the lung. If, however, the proc
continue, the bacilli are carried by the lymp hatics and secondary similar
foci arise on the periphery of the first. The nodules gradually increase
in size and coalesce, the caseation increasing with equal pace, until
the caseated areas in turn coalesce. The nearby pleura and j:he nph

Fia, 285
d

Tuberculous eavity l'.a.] at apex of lung, showing its relation to a bronchus,
Museum, Me(Gill University.)

nodes become likewise infected. Presently a bronchus is invaded whi
gives outlet to the broken-down caseous material, and bacilli
in the sputum, contemporaneously with the formation of the
cavity. A gradual progression of infiltration and overgrowth of
in any or in all directions is now followed b}r the corresy
hreakmg—dnwn process, so that the whole routine is repeated
ever-inereasing scale of size. The cavities may fill and reﬁll
exudate; if a secondary infection of their contents occur, the
becomes more freely suppurative and in most cases more actwn
walls are ragged and fibrous and may be lined by a typical “F
membrane,”  Most resistant, the septa and the blood M
left bridging the cavity, and when the latter are eroded or form s

aneurysms and break, hemorrhage occurs. Hemorrhage may -wu
the most minute cavity and thus may be the first symptom t
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d. When a cavity opens into a bronchus and discharges its
s, it is likely that not all the latter will be expelled, but they
aspirated elsewhere and set up a tuberculous bronchopneumonia
he tissue nearby. Should the infective agent in this material be
he tubercle bacillus, the resulting pneumonia will be truly tuberculous,

Fia. 286G

D

b_.._l_:m_-.l
i, superior lobe, and upper part of lower lobe, the former containing a number of communi-
averns, brought about by tuberculous infiltration, easeation, and evacuation of the contents
the bronchi: A, aneurysmal dilatation of an artery spanning one margin of a large cavity;
ation with another eavity; C, C, thickened and adherent pleura between the two involved
& pleura over both lobes is thickened, and at the autopsy the cavity had been obliterated
al adhesion; D, a small group of tubercles in which caseation is just beginning; E, a fused
ereles, farther advanced that at D, (Hare.)

-
'

_pyogenic cocci be present, they may set up pneumonia, strictly
nchopneumonia in a tuberculous lung. It does not greatly matter
the case, so far as the patient is concerned. Such an infection,
reulous, may give origin to a bronchitis in which tubercles form

numbers along the bronchial tree and subsequently coalesce, so

ge caseous masses may be produced, each surrounded by a zone
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of simple pneumonia. The avascularity of such a large caseous ma
is of importance in that the breaking-down process goes on the mor
rapidly. Seen post mortem, the lung is generally adherent tn
thoracic wall, weighty, the upper lobe largely caseous with mult
cavities, while caseous nodules are scattered through the rest of
lung, the largest in the lower lobe being usually at its apex. Various
sized cavities may exist, or the upper lobe may be converted i
thin-walled bag containing air, pus, caseous matter, detritus, a.nd
sionally blood. The more chronic the process, the more smoath
fibrous are the walls. The bronchi are inflamed, often uleerated
usually communicate with some of the mﬂt;les, whmh often comm:
cate with one another. This state of the lung is called chronic v
tuberculosis or phthisis. o
The above-described process is frequently seen; other rarer ty
of tuberculosis are described under many dIﬂ’erenl: names w
rarely used in a uniform fashion. Without going espeem-lly
part of the subject it may be said that all are permutations and ¢
nations of three original kinds of reaction: (1) the individual t tu
(2) small or large coalesced areas of tuberculosis with caseatio
(3) tuberculous lobular pneumonia. Most cases of the d
autopsy show all three; now one form of reaction is more pr
clinically, now anather. There are two forms freq >
which require mention: “galloping consumption” and “ ﬁhmﬂ D)
“Galloping consumption” or acute pneumonic phthisis is a tarm :
applied carelessly to any form of pulmonary tuberculosis t
very acute course, but should not be used to describe the g
hematogenous miliary type of the disease; it is chara teri: €
widespread caseous pneumonic state of a lobe or a whole lun
fact, a combination of caseous tuberculosis and pneumonia, t
Imkmg microscopically like the former and the involvement )
that of the latter disease. “Fibroid phthisis” is merely a
progressing ulcerative tuberculosis, in which there is ample
stimulus for a marked degree of protective fibrosis to oc
fibrous solidification of lung tissue, with its contraction and
deformity of the lung and even of the chest are the striking-fea
of this type of tuberculosis. -
Hematogenic Tuberculosis.—This form of the disease is charac
by the dissemination of the bacilli by the blood either in
alone, or in the lungs in common with all the organs of the
caseous fucus breaking into a vessel or into a large trunk dtha
system is the usual cause, and the widespread occurrence of
in so many foci at once brings it about that death occurs befor
ﬂ:lllbl{l'ﬂl‘ﬂblﬂ degree of enlargement and caseation occurs in any c
them. '5-' y
The lung so affected is hyperemic, heavy, and the t
felt, or later seen, as shotty, granular particles in mnrmm
in the tissue, throughout both lungs in the generalized disease, i
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in the local forms. The bronchi are reddened. From
‘the tubercles (Fig. 288) each has been likened to a

) and the term miliary has been given to them.
same small size and miliary appearance may also at
ed as the result of bronchogenic, not hematogenic
uch a case their arrangement is not uniformly diffuse;
little grape-like clusters along the course of individual

~ Fio.287 Fia. 288

Hematogenous miliary tubu-;uhl'u of
lung. (Path. Mus. MeGill Univ.)

nic Tuberculosis.—Infection of the lungs may occur from
15 caries of the spine or rib, and occasionally by direct
Iymph node; the most frequent example, however,
ry spread of the disease in the lung itself. Under this
y be pointed out that there is still debate as to the part
pleura and its lymphatics in the origin of apical tubercu-
by some that the pleural cavity becomes infected from
-al lymph nodes, and that, from this, infection most
apical region of the lung.
is of the lung is rare, and is seen oftenest in the new-
| some cases considered as syphilitic bronchitis and
. are merely instances of a mixed infection occurring in
cts. The disease proper manifests itself as an interstitial
gummas. Gummas are rare, found oftenest near the hilus,
leave a fissure forming a false lobe (pulmo lobatus).
cent when small, gummas may in their later stages
tubercles. The diffuse interstitial form is due to a
infiltration by inflammatory products that can be
by anyone who has seen the enormous numbers
it infest the lung. The anemic pallor of the organ
Hon being deseribed as white pneumonia.
Streptothricosis (see p. 234) occurs in the lung both
a secondary infection, conveyed from the mouth by
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inhalation, or by extension from the mediastinum or cesophagy
Sometimes manifest as miliary nodules, it may, mwwtheless aet
bronchopneumonia and consolidation with cavitation may be foun
If very chronic and long continued a fibroid lung may result.

Blastomyces from sputum. Some of the individuals are in the budding state. The small cin
objects seen are droplets. Oil immersion. (Eisendrath and Ormsby)

Glanders.—Like actinomyces, the B. mallei may set 1 '
pneumonic process or a chronic state characterized by mul
nodules, hardly to be diagnosticated except by the discc
bacillus.

Various Infrequent Infections.—There are certain organisms
been found infecting the lung, capable of setting up either e
granulomas or diffuse pneumonia or abscesses. Elldaﬂn'ki
blastomyces (Fig. 289), some of the hyphomycetes, aspergillus,
animal parasites, such as strongylus and distomum Wes!
been fnund Echinococeus, carried from the liver, may fo
the lungs as elsewhere. :

Regressive Changes.—We have already spoken of ﬁ@ !
the lung seen in emphysema (see Fig. 271, page 52@
merely recall that this emphysematous process is often s
a progressive atrophy and disappearance of the ela.utie
lung. The chronie deposit of fibrous tissue around &e -
bronehi seen in the old, the so-called periarteritis and p
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however, it is mixed with trnnsuda.te or some uct of inflammatic
as in the case of certain forms of pleurisy, with new growth, or ¥
a tuberculous or gangrenous cavity ruptures into it. :
Hydrothorax.—This consists of the presence of a trnnarudnte n
pleural cavity, occurring oftenest on the right, frequently on
sides. The explanation offered for its greater frequency on the ri
that a distension of the right side of the heart presses upon the
of that side. Pleural adhesions may localize the fluid to a part ol
cavity affected. The fluid is usually pale, straw-colored, alimlme
specific gravity of 1009 to 1012, containing 2 to 5 per cent. ofa!
microscopically it contains nﬂthm but accidental
desquamated endothelial cells. The surface of the pleura
smooth but in long-standing cases becomes thickened and even pear
by reason of overgrowth of the fibrous tissue. e
A small amount of fluid may transude into the pleura. dur
death agony, but plentiful transudations are found in nephﬂtu
compensation of the heart, cirrhosis of the lw&r, hydmmm mlﬂ?
monary cedema. A small collection of fluid is of little significanc
but the larger ones lead to displacement of the heart, mediastin
structures, and lungs. o
Chylous Hydrothoraz.—This consists of an admixture of the fl
with fa.t globules, granular material, and lymphoid cells, re
it opaque and whitish, and is caused by a rupture or obstru
the thoracic duct above the point where it enters the thorax.
Pneumothorax.—This is the term used to designate the pres
air in the pleural cavity. By reason of the nature of the exciti
there is usually inflammation present and the cavity cor
only air but also serum (hydropneumothorax), or pus (pyopneu
Mechanically it may be produced by a penetrating wound
chest, even by thoracentesis; most commonly it follows the rupt
tuberculous or gangrenous ca.wt}r through the pleura dm:lng
paroxysm of coughing; an empyema may rupture into
air (or gas) may come from the cesophagus, stomach or bowel pre
rendered adherent to the pleura or to the pleura and diaphragm
growth.  Certain varieties of pneumothorax may be differe
(1) open pneumothorax, in which air pass&af‘melymandaut,
vular pneumothorax, in which an oblique, valve-like opening al
to enter but not to escape, (3) olmdpnamothuu,mwhwhﬂﬁ' P
has become occluded, and (4) artificial or surgical pneumothor
which nitrogen or other gas is conveyed to the pleural sac im'
of compressing and giving a greater than normal degree nf .
diseased lung. Pneumothorax, without perforation, can oceur
event of an infection of the pleura by a gas-producing d
The effect of pneumothorax depends upon the cause -‘_-.-.. ‘
persistence of the communication with the outside; while the fi
remains, the lung will be collapsed unless prevented from so doin
adhesions, Where a valvular opening is present the cavity L
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Serofibrinous Pleurisy.—Few pleurisies remamd:y, and there is usua
an_outpouring of fluid into the cavity (pleurisy with ol!unim)!
fluid is yellowish, and if mixed with many cells and shreds of fi
turbid. In the dependent parts of the cavity and sticking to the
of the pleural cavity are shaggy masses of fibrin, bright yellaw
times gelatinous, and at times so thick as to form a regular blan
which it requires some force to tear. The amount of fluid m&y
from a few cubic centimeters to several liters, it cuagulat&a
with heat and sometimes spontaneously on remmfal its specific gr ;:
is high (1025 or more) and it contains much albumm as well as s
uric acid, cholesterin, and sugar. Microscopically, it shows 'l' :i".
leukuc}'tes, red corpuscles, endothelial cells, and bacteria. The C
tion of the lung varies with the amount of fluid; it may be a
completely collapsed, the heart displaced, and the diaphragm (and
it the liver) depressed. The collapsed part is tough, gray, or g i
brown, or even bluish in color, and is non-crepitant. If not h . C
adhesions, the fluid moves with the patient’s change of posture.
healing occurs the fluid is gradually absorbed by the lymphatics, 1
fibrin breaks up, and no sign of trouble may remain except a
thickening of the pleura. Oftener, however, some organization of
fibrous layer occurs, so that the visceral and parietal layers of
pleura remain adherent. With the lapse of time, the adheamn& :
constantly pulled upon, become thin and veil-like; such adhes
often seen between lobes and on the posterior surface of the up
and in some cases the pleural cavity may be entirely obliterated.

Purulent Pleurisy (Empyema).—This may arise from a serofibrin
pleurisy, or as a complication, sometimes a sequel, oi pneumumn or |
the rupture of a tuberculous or gangrenous area in the lung, or
rarely, a subdiaphragmatic abscess or a diseased viscus may verfor
into the pleura In children it occasionally seems to be primary.
exudate consists of thin or thick pus, and the action of the pus
tends to digest the fibrin. If putrefactive organisms be pres
pus becomes very fetid. If the condition be not relieved st
the consequences may be very serious; the patient may die of exh
of toxemia, or the pus may rupture into the lung with form
pyopneumothorax, or through the chest wall (empyema necessi
into neighboring organs. If unrelieved, it occasionally hnppenﬂ
fluid is absorbed, the pus becoming msplssated and later, infilt
with caleareous salts, so as to form a solid plaque. Should ﬂ:lh
survive, there is usually great thickening of the pleura and even (
ity of the chest. Practically it must be remembered, in m
serious nature of the disease and the readiness with which it maar
recognition, that the physician will oftener regret his delnr
precipitaney in the use of the exploratory puncture needle in a do ,'_.
Case, \

Hemorrhagic Pleurisy.—Bloody exudate is found in tu
pleurisy or where new growth is present in the cavity, althﬂ ch
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svstem, there continues to be uncertainty as to the exact nat
the automatic mechanisms that govern these, and as to the exact s
of the controlling neurones.

The entire nervous system is made up of a great aggregation of
units, the neurones; each neurone consists of a nerve-cell body, d
and axone. The gray matter of the brain and the ganglia pos
preponderance of nenre-cell bodies while the white mntter
peripheral nerves are largely made up of axones. The neurone s
held together (or held apart) by glia and fibrous tissue, the la.
small quantity, serving to support the blood vessels of various s
definite lymph vessels have not yet been proved for the substanc
the bm'm, although these exist around the blood channels. E
rone is anatomically independent of all other neurones. 3

The nerve-cell body assumes varying shapes, has a uaunﬂy"
nucleus, with a definite nucleolus, and in its pro
a meshwork of fine fibrils in the interstices of which lie ‘vanﬂusly
bodies of stainable substance (eh'omhﬁie tigroid, or Hilll'l
which are presumed to be of nuclear origin, because their subst
has stain affinities somewhat like those of the nucleus. The len
are tree-like prolongations of the protoplasmic substance of th
cell body, tapering, becoming smaller as they recede from |
very numerous and branched, serving to bring the protopla
nerve-cell body into “almost-contact” with other cells.
“almost-contact” is used, because it is generally believed that
contact does not occur, but that parts of two nerve-cell bﬂ&i& 1
in juxtaposition as do the secondary and the primary coils of an i
tion battery. The axone or axis-cylinder is a process of the cell,
single, containing no chromophilic bodies (nor are there any to be
in the part of the nerve-cell body from which it takes its imme
origin) and is of uniform size throughout; toward its end it may
it up into a terminal tree, of which each twig may end in an
or end-plate which is in intimate relation (actual contact) with
(e. g., muscle) to which it runs. The axone, as it leaves the ne
body, becomes invested by a myelin sheath, and axones so shea
make up the greater part uf the bulk of the white matter of the b
and cord. A number of sheathed axones, surrounded by ﬂl& |
of Schwann, constitute a peripheral nerve; the sympathetic n
possess a sheath of Schwann, but are not myelinated. )

On the Correlation of Neurones.—It is only the very sim plest r
act, apparently, that dependa upon what we may term llr
and that stmple arc calls into play two neurones. Tiua
down, that a given axone conveys stimuli in only one dire
a sensory or afferent stimulus has to be conveyed to the s
thmugh the agency of at least one neurone, and the museuht

to such stimulus has to be conveyed from the central nervous .. :
by at least one other neurone. As alreidy stated, eu‘h ne
isolated to the extent that, although it may come mto mn
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cells of the cerebral cortex take command, and by stimuli remfurua -4
action of some, lessen the action of uthers, introduce, it may |
the action of yet other u.ntagomstm muscles, and so alter the m
to a new status of voluntary activity. .
The Sympathetic or Autonomic System.—This system is a very compl
cated special section of the nervous system, regarding which it ma
be said, that the abundant investigations of the last few years by Langle
and nthers. have introduced so many new points of view that ltia ex
tremely difficult in a few words to describe either its anatomy orif
function. Briefly, in connection with the brain, the main spinal u-."j__'.
and the sacral region, certain fine nerve fibrils pass out. These fibri
havi ing their nerve-cell bodies within the central nervous system lea
this in connection with motor, or what (in the brain) correspond |
motor roots, and terminate in a series of fine arborizations around tl
nerve-cell bodies of ‘certain ganglia, which, save for these fibres, a
isolated from the main nervous system. Thus, for example, the thin
cranial nerve contains fine fibres which pass to the ciliary ; th
seventh and ninth fibres passing to the submaxillary a blingu
ganglia, and to the sphenopalatine and otic ganglia; the autonom
svmpathetic fibres of the tenth and eleventh nerves run in the vagus
and it seems probable that these fibres end in small ganglia situated |
or near each of the organs supplied by the vagus. As regards the spin:
cord, the sympathetic fibres pass out by the -nnteriurmﬂtnr hots
series of vertebral ganglia, including the superior cervical ganglia; in t
sacral region of the cord, slight differences of arrangement of the sym
pathetic system to the anngemtal region are observed. }
These fibres running to various ganglia are the pre-ganglionic fibs
which arborize around the cells in the ganglia; these cells in tum ]
origin to axones (the post-ganglionic fibres) which course dlmctiar
viscera, or in the case of cutaneous fibres, return to join the
nerves and so course to the various segments along with the cut:
sensory nerves. In whatever ganglion this relay is situated, it
that there is no further relay, but that the axone of the seco
passes direct to the viscus which receives the sympathetic innervatic
For example, in the dorsal region we have both vertebral ganglia a
the conjoint ganglia of the solar plexus; sympathetic fibres from ti
cord pass through both of these to their ultimate distribution; t!
relay cells may be in one or the other but not in both. As regards t
afferent fibres of the sympathetic system, these when present run in
white rami; it seems that the head and the skin have few orno a
sy mpathetm fibres, these coming essentially from the thoracic at
dominal viscera. So, further, it appears that the sensory connec
the various viscera with the spinal nerves differs but little in arran
ment from their motor connection., ;
Pathological Changes in the Nerve-cell Body.—What knowle "'f"'i :
possess concerning the changes that occur in the finer ﬂtrﬂt.‘-tlll'ﬁ
nerve-cell body is largely due to the employment of Nissl’
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uses a staining material compounded of methylene blue, thionin,
blue, and neutral red. Small masses and granules in the pro-
thus become visible, arranged in different ways according to
of cell. It may be mentioned that experience and extreme
n in the observation and interpretation of results obtained by
ethod are n . In a general way we know from the appear-
» and arrangement of the stainable substance what is the physio-
al state of the cell; the stainable material (tigroid) is normally in
ules, spindles, lozenges, rodlets, threads, or shapeless masses occupy-
g the interstices between the fibrils; it is not demonstrable in the
mbryo, it increases in amount within limits in a state of rest, and
ishes by activity and fatigue, in intoxications, in circulatory
nutritive disturbances, diminishes in advanced age and undergoes
ration into a finely granular material. Eleetrie stimuli, and
ity consequent upon them, lead to swelling of the cell body
sus and to diminution of the stainable substance; if carried to
it of producing fatigue, cell body and nucleus diminish in size
nable material in quantity, and vacuoles appear. By section,
iression, electric or chemieal stimulation of peripheral nerves, the
ges brought about in the cell are divisible into two stages, those of
gaction and repair. The stage of reaction is characterized by a diminu-
1 of the stainable material (chromolysis, tigrolysis); this appears
iffused more generally than usual through the cell, whose proto-
as a whole, becomes more readily stainable. This dissolving
seems to begin at the centre, the cell swells, and the nucleus
to lie nearer the periphery. These changes are produced but
‘the reactionary state being visible a couple of days after section
e nerve, remaining evident for two or three weeks and passing
wally into that of repair, in which the nucleus becomes once more
‘and the swelling disappears.
thological Changes in the Dendrites.—We know but little of the
nges that occur in the dendrites, although they have been
n dements and after the action of certain poisons. In diseases
diversely as these, we are able to see lesions that are relatively
which means that the methods at our disposal are able to detect
most gross kinds of lesion, while the finer differences entirely
our notice. We can make out atrophy of the fibrils, swelling
ing of the same, and localized swellings. In the case of large
h as the Purkinje cells of the cerebellum, there are buds or
es to be seen on the twigs of the dendrites. When damage has
ught these buds may be seen to be swollen, and to be cast off
appear. We suppose that such swelling of the nodules, and to a
er extent such casting-off, interferes with the conductivity of the
so that this state of the dendrites is accompanied by impairment
¢ the sensory, and the motor functions. '
thological Changes in the Axone.—The idea which is most widely
ertained at the present day is that the nerve-cell body exerts a trophic
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influence upon the entire axone; that the axone maintains its nutn 0]
only when it remains connected with its nerve-cell body. Thus, t
motor axone be cut, that part of it which is separated from the cortie
cell or the anterior horn cell degenerates and dies, and if a sensnry
be cut, the part separated from the spinal ganglion cell ultimat
withers and disappears. Whatever the course of the axone, how
intimate its relations with other axones, its life as an axone .4-. :
upon its nerve-cell body, and if it be sepamtad therefrom it is useless
just as one of a hundred telegraph wires might be useless if cut o
from its battery. The one wire looks like the other ninety-nine, bu f.‘-_ !
messages are passing over it. As a result of severance from the n
cell body, the axone in a short time—twenty-four hours—sho s
swelling of the myelin sheath; this presently becomes changed into
series of globules of various sizes, of a fatty nature, which ultimate
disappear by a process of digestion and absorption by the cells oﬁ
sheath of Schwann. The axis eylinder proper becomes irregular
vacuolated, broken, and granular, and likewise ultimately dlsap ear
its place being taken by proliferated sheath cells and fibrous t
a replacement designated by the general term sclerosis. Nor is
generation necessarily confined to the distal part of the axone; it m
happen that the parent cell degenerates, apparently from lack |
pation, since it no longer can transmit messages or stimu
atrophy—and such atrophy applies alike to all parts of the nei
Regeneration of a severed axone takes place, within limits. ¥
nerve has been torn apart, the injury of the tearing sometimes
a short distance up the nerve trunk toward the nerve-cell bod
may be followed by degeneration, but w1th a clean cut the
end quickly shows regenerative changes in the form of fine r:
tions terminating in delicate filaments, the axone itself separati
its constituent fibrils, some of which terminate in a little cone
growth, The central end of the axone by the forward movemes
the fibril referred to can extend from the point of section and
itself to the distal end, provided there be not too great an interveni
gap. The bridging of the gap between the severed ends is accompl .-."f: 1€
by the extension of the central axone, using the damaged nerve
other tissue, or even a mechanical insertion as a seaffold, and
the course of the destroyed distal axone by chemiotropism or ati
toward the sheath cells of the degenerated fibrils of the distal y
is evident that the old axis eylinder undergoes complete degen:
and recovery of function is not complete until the new axis eylir
processes have travelled down the nld sheaths, even until thw
the site of and form new end-plates in the muscle, or in the case
sensory nerves, new sensory filaments in the end organs.
Such gross damage as we have been considering is not the na]u'r
of atrophy and degeneration of the axone, for there are at les
oceasions upon which atrophy ean occur without a definite inte
to the continuity of the peripheral nerve. Comparatively mild

- .L
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be mental, just as the messages taken by a bad receiver from a good
telegraph line might seem to indicate that the line itself was lneﬁ -un*
The sum of all this is that there is little known about the organic changes
that happen in the neurone; that wherever we observe disorde
function without a correlated lesion, we call the disorder _fu ctic
that many disorders, today called functional, may prove ultima
to be due to organic change; and that a knowledge of the higl
function of the nerve-cell body, even thought itself, is, as yet, a closed
book.

GENERAL DISTURBANCES OF THE NERVOUS SYSTEM

Before proceeding to the consideration of the organic changes fo n wd
in the mervous system, it is necessary to discuss briefly some of the
disturbances seen in it which are not referable to a definite eell,ur .
group of cells, or a special peripheral nerve, but seem to involve a la
part of the entire system or at least a very important part of it;
are delirium, convulsions, and coma.

Delirium.— Delirium is an affection of the mental function, in wl
judgment and the appreciation of the relations of surroundings to
another or of the patient to surroundings is impaired. The specia
senses may or may not be dulled, but, at the best, understandmgdf €
messages they convey is obscured, nnd mlsmterpret&ﬂ The ¢
of mental confusion vary widely; delirium may be the dangm
of the maniac, the meaningless shouting of the terrified but half-
scious drunkard, or it may be the dlsurdered dreams of the quiet, |
patient, whose mind wearies itself by hearing the fancied rattle
machine or by the ceaseless repetition of some imaginary task or v
tary action. Active as the mind seems to be, and great as is the e
diture of energy, there is usually a corresponding dulling of cons
ness in some other direction; there is at times physical actmﬁ
great as to require restraint, or the musecular activity may be redue
merely to picking at the bedclothes, subsultus tendinum (a vnluntar_i_r
misdirected:l, or there may be visible only a tremor. L

Delirium is often an accompaniment of the pyrexia of the various
infective fevers, typhoid, typhus, smallpox, pneumuma,and heums
but is rather a manifestation of the presence of a toxin than a
accompaniment of hyperpyrexia. Delirium tremens is an exa.mple
effect of an unaided chemical poison; the delirium of a child in
monia represents that arising w]mlly from an infective agent a hie :
toxins; the delirium of acute mania is an instance of that form whic
arises in the brain without a known physical cause—and the diver
of these forms indicates how hopeless a task it would be to dﬁno,
affection in any puthulngical sense,

Coma.—Coma is a state of unconsciousness, and :
much an actual derangement of the function of the lower 1
system as a state in which there is an arrest of the highest, the

1
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s the control which mentality exerts on the lower nervous
&!JI lessened or absent. * Thought, perception, volition, and volun-
‘movements are in abeyance; if the coma be not of the deepest,
“movements can be instituted, but the muscles are relaxed; the
such as the respiratory and circulatory, which are automatic,
essed in their activity, but their functions are by no means
ed. Concussion, pressure, exhaustion from previous excitation,
ins appear to be effective causes of this state.
15.—A convulsion is a series of involuntary contractions
iscles; if only a few muscles are concerned or only a single
body the term spasm is usually applied, while the term
ulsion is used to desecribe the phenomenon occurring in all or
of the body together. Consciousness may or may not belost; the
ulsion in any case is quite apart from the action of the will. Let
eader think for a moment of a motor nerve cell with its axone and
wscle supplied by it; voluntarily, he may send a stimulus to the
‘1 2 (and certain of its neighbors). The message calling for muscu-
roveme! goes down the wire, the axone, and as a result the muscle
ts It is as if the muscle were a marionette that performs
!QBE wire is pulled. In diseased conditions misdirected stimuli
‘come to the nerve cells from various sources and these stimuli
produce disordered purposeless muscular movements. To follow
aile, it is as if a mischievous boy found his way to the keyboard
the marionettes; instead of pressing them in their proper
as to produee cobrdinated action of the marionettes, he does
to make them all work at once, and the figures dance in a hope-
rder. In the brain, it may be a toxin which irritates, or it
‘be a near-by tumor, or a clot of blood which presses the brain
any case, like the boy with the wires of the marionettes, the
int plays npnn the nerve cells: they send out impulses and the

leads us to say here a few words regarding the normal tonus
logical state of the muscle and the significance of exaltation
ession of the same. All the cells in the body may be said to

1 more than this, for if the nerve going to a muscle be divided,
le unmedmbely passes into a flaccid state; or otherwise, stimuli
antly passing down the nerve from the central nervous system,

stimuli without any act of the consciousness or will, maintain
nuscle fibres in a condition of relative partial contraction. The
on is, what is the nature of these stimuli? Is it a constant
; or dﬂea the tonus of the muscle represent the summation of

and rapidly repeated impulses? The delicate string galvano-
W to motor nerves informs us that the latter is the correct
that, in health, each voluntary muscle receives stimuli reaching
rate of from five to fifty per second. These stimuli are minimal
nt fﬂbet in action those associative and dissociative processes
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destroyed; to determine this requires consideration of all the facts i
the case. Much can be learned from the extent of the damage; if wi
consider the upper motor neurone, it will be apparent that a lesion
such as hemorrhage, though of small size, might affect a great man)
neurones, even those of half the entire body, if it attacked them wher
they are all packed closely together, as in the internal capsule. 2
lesion of the same size at the cortex could affect only the cells coneernes
with a part of a limb. Similarly, in the lower motor neurone, a de:
structive lesion in the middle part of the spinal cord might destroy
the pyramidal tract and put out of service most of the muscles o
lower limb, whereas a lesion of the same size lower down might destro
only a few anterior—hﬂrn cells, and put out of service only a small grou
of muscles. :

Depressive versus Irritative Disturbances.—We see, thus, that ..3::
muscle may be paretic or paralyzed by reason of some disease in th
muscle itself, or, more cnmmunl:f, by reason of some dmturhanm ]
the neurone which governs it; there is yet another way in which the sa _j
result is produced, and that is in the so-called hysterical paralysis; her
the muscle is healthy, the neurone intact, but the muscle is ne
stimulated by its neurone, whose action is mhlblted by the mind or
in other words, by some group or groups of cells which are concerne
with the mental functions, and are the multiple governing pom
the brain.

Hitherto we have spoken of lesions of the neurones, evideneed -
paralysis or paresis of the muscles, that are due to prevention or ¢ !
pression of the function of the neurone—the so-called Iiﬂm
festations, but there is another form of lesion, the irritative.
pointing out what these are, it may be said that a lesion can des
some part of the neurone, so that stimuli from that neurone ce
entirely; or the lesion may merely interfere with the stimulus, wh
reaches the muscle in a weakened degree; or the pressure of the le
may act as an irritant to the neurone so that it is stimulated. Beu
stimulated in a wrong way and from a wrong source, the messs :-'-'z..'-
sends to the muscle are certain to be ill-timed and purpmeleaﬂ, eca
they are not instituted by the mind, as part of the properly coordir -e.j_ﬁ
plan of stimuli in obedience to which the proper muscular work oi
body is carried on. These irritative lesions are important, and s
particularized; the signs by which they are accompanied are #rem
choreiform movements, convulsions, and the muscular a.ctwlhha
result in contractures.

Tremor.—Tremor is a series of consecutive “small” muscular r
ments, and is familiar to everyone as seen in some of the var;ﬂ‘
The tremulnus movement in different people may vary gmnﬂy
rapidity and in its situation, being general or limited to one or s
groups of muscles. Tremor usually ceases during sleep;
lessened or prevented temporarily by the exercise of the will; in otl
cases it is seen only when some voluntary movement of the ) ’
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the brain, and the same reason that led to hemorrhage being special
frequent in the branches of the middle cerebra]—mmely the dire
course of the blood—applies also to embolism; it is the arteries ocl‘
base of the brain that are specially apt to be involved. The
of such embolism is encephalomalacia or “brain softening,” affectir
the area of distribution of the artery involved. There is first develope
an area of necrosis, which soon undergoes softening and is of yel
gelatinous appearance; most often there is no infiltration of blood
the surrounding veins (white softening), but occasionally this superve
(red softening), giving place to brown or yellow softening as the bloot
pigment diffuses out and is absorbed. The difference hel:ween
results of embolism and of hemorrhage is that the former rem
relatively circumscribed to the area of blood supply, whereas wit
progressive outpouring of blood the hemorrhage involves a gi -.
area than is supplied by the ruptured vessel. Symptﬂmatimlly
fore, the paralysis following upon a hemorrhage is apt to be prog
during the time following its actual beginning. e
Thrombosis is secondary tud:seaseofthenrt&nalwaﬂnt‘tom -----
lus. In order of frequency the causes of cerebral thrombosis are & '
sclerosis, syphilis, and acute infections (including those cases
follow embolism). It will be recalled that in the subjects of ai
disease the smaller cerebral arteries are peculiarly apt to show
ation in the form of atheromatous plaques and of multiple m
aneurysms. Such thrombosis, originating at one spot in the disease
vessel wall, does not suddenly, but gradually, lead to ubhterat‘l?m' an
closure; there i is, therefore, in general, an absence of the true apo
or stroke-like onset. The results to the cerebral tissue may be ider
with those just described.
Aneurysms.—Aneurysms of the extracerebral and basal vessels o .'..'; )
brain are not uncommon; they are saccular and of the size of a pea ¢
bean, and may be the site of rupture. Of more lmporta.nne
multiple miliary aneurysms of the intracerebral vessels in adv
arteriosclerotic conditions; maceration of the brain reveals that
may be present literally b:,r the hundred, just visible to the mhed,/,
It is the sudden giving way of one of the larger of these that is h
to be the most frequent cause of cerebral hemorrhage. i
Inflammation. — Acute Encephalitis.— This is not a very freque
condition, save as caused by trauma, and as it occurs in the su
parts, aﬁomated with meningitis, and locally, as an extensic
disease of the middle ear and cranial bones. Nevertheless m .
acute infections are associated with diffuse and generalized disturb:
of the brain tissue. In rabies, in acute polioencephalitis, to a lm
extent in influenza, in bacteriemia due to staph}'lomum ete. m by
and other acute infections, the toxic hyperemia is pruba.bl;r i
of those symptoms which are clinically grouped under the term * ne
gumu.a " Save the hyperemia, the changes are microscopic, a.ntl‘
sist of perivascular exudate with infiltration of lymphocytes am:l
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Wll bodies exhibit alteration of the Nissl's granules.

&

mﬁam, punctate hemorrhages may be seen (hemorrhagic

& the Brain (Purulent Encephalitis).—This may be of various
togenic, traumatic, metastatic, and by extension from nearby
wmally the mastoid region of the skull. Occasionally a
fined abscess is found in the cerebrum or cerebellum unassociated
megqgmmble focus of infection elsewhere; doubtless in such
ction is hematogenous. Traumatic abscess develops usually
mmediate ca,mage of pyugemc organisms into the brain sub-
rom the exterior, although it may happen that an injured area
infected long after the infliction of the injury. Metastatic
s is seen where there is suppuration elsawhere, this being a
ous (or lymphogennus] infection. Abscess arising by exten-
st seen in the temporosphenoidal lobe or in the
.awonda.ry to auppuratwe mastoiditis; it may also oceur by
from the upper nasal region and fmm any of the bone sinuses,
m the orbit. Frequently the abscess in these cases is a direct
uation of the adjacent suppurative area, but it also frequently
at it is separated from this area by a zone of intact, though
brain substance; to explain this it is necessary to consider
ity of a metastatic lymphogenous infection.
scesses may be minute or multiple, as in metastatic cases,
: tlant is the large solitary abscess, surrounded by a hyper-
tuua area, forming a rounded mass; the pus is character-
and thin; when at all old, there is present a well-
membrane, 'mth little or no tendency to subsequent
air; acmrdmg to its position it may rupture externally,
linrulaat meningitis, or internally into the ventricles. Deep
" area of the brain, such an abscess may remain for years
bvious disturbance of cerebral function.
.—th.vunte site for spirochetes as is the brain, it is to be re-
. the most striking signs and symptoms of “cerebral
' rather than cerebral; the meningeal effects
e 'mzkh later. More than this, cerebral infection is very com-
lary to meningeal infection. The following are the most
changes induced m the brain substance: (1) encephalitis
aim, which is found in newborn, often in stillborn syphilities;
r feature is a small-celled perivascular infiltration, together
cess of granule cells (Gluge's corpuscles), scattered through

the s hﬂitl-E process there is a peculiar liability that
] e t of the cerebral arteries and arterioles,

ﬁm on the surface passing in from the meninges. This
If in the form of (2) a diffuse periarteritis with small-celled
1-celled infiltration, mesarteritis, with small-celled infiltration
nt of the middle coat, and intimitis with proliferation
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lﬁnp diminution of the nerve cel]s, there is both an apparent

0, it would seem, an actual increase in the more lowly glial tissue

Is, so that there results an apparent diffuse selerosis of the

nished organ. Associated with this, the convolutions appear small
*E‘i’“ between them much w1dened

ing and in some aleoholics. In both of these classes, the
;ﬁhwus overgrowth appears to be even more pronounced than
e senile brain. To a.nnther markedly atrophie condition we have
d: merred—that seen in /dementia paralytica. Here it is that

la.rly by a perivascular plasma-celled mﬁltmtmn, are
pnmar:,r cause of the degeneration. With the consequent
1S even more extreme degeneration of the cortical

atrophy. Over 95 per cent, of cases of dementia paralytica give
e Wassermann reaction. This disease, therefure‘ must be re-
ed as an atrophy of the brain secondary to chronic syphilitic arteritis.
4 __Atmphy —This may be brought about by many ecauses, chief
'.-"'i'i!'hl(!h are mrﬁulatory disturbances, pressure of tumors or of
th of the inner table of the skull, pressure of localized inflam-
) '._yrm:emea and the disturbed nutrition set up by the same. In
n we must recognize abiotrophic phenomena due to inherited or
‘premature exhaustion of the neurones of particular areas of
, as also the disuse atrophy which may foliow the cutting-off
tes from their distal portions, either peripheral end-organs or
amund the cell budles of other neurones. It is these
rophies that are so characteristically accompanied by degener-
particular tracts, whether ascending or descending, and it is
: "hn?e given us the knowledge we possess of the finer anatomy
iin and cord. The processes that occur in this partial atrophy
same order as those seen in the general atrophy just described.
8.—The structure of the brain differs from all
rZans ﬂf the hody in that both its specific elements, the neurones,
its specific connective tissue, the neuroglia, are of epiblastic origin.
‘mesoblastic elements in it are comparatively slight, consisting
the vessels and the small amount of connective tissue con-
their adventitia. It follows thus that progressive changes
inly in connection with the epiblastic elements. Progressive
mechan with the vessels are comparatively rare; these

first discuss, in stating that angiomas have been recorded in
tion with the cortex, and then of pial rather than of cerebral
bromas and myxomas have also been recorded, the former
'%ttei' small and rounded. So, again, there are very rare

yral osteoma. More frequently are encountered metaplastie
slaques of the brain membranes; these cannot be regarded as
rs. Sarcomas originating within the brain substance are
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distinctly rare if we except the most anaplastic form of glioma, the
gliosarcoma. Nevertheless, occasional spindle-celled sarcomas are
on record which can be only of connective-tissue origin. We shall
refer to the endotheliomas when discussing the tumors of the brai
membranes. -
Glioma.—Here we must in the first place distinguish between
and a condition of gliosis or gliomatosis, in which we encounter onﬂ
more poorly defined areas of diffuse but pronounced overgrowth of t
neuroglial elements. In such a case the tumor passes lmpmeph
into the surrounding tissue, and, what is more, if it affect a convoluted
area, the convolutions are still maintained, although they are markedly
enlarged. This, it is true, is something beyond a mere hyperp
because in such areas the neurones have been replaced. What

be termed true glioma is usua.lly solitary, tends to be spherical, and by
its color and consistence is recognizably distinct from the surrounding
tissue. In color the glioma is grayish pink, somewhat more trans-
lucent than the brain substance, and may be either relﬂ.tl.velypooq_
cells but rich in fibrillar tissue (hard glioma), or may be rich in cells
(soft glioma). '
The glioma cell is characterized by showing numerous * :
processes, herein differing from the normal glial cell in w]m:h |
processes are little nntlceable, although there are abundant fi
in the immediate neighborhood of the cells. Where the cells com
the whole of the tumor with their processes little recﬂgnﬂabﬂﬁ‘
difficult and at times impossible to dmtmgmsh the tumor from a r
celled sarcoma of mesoblastic origin. Believing, as we have point
out (p. 344), that the term sarcoma can be given only a histc
significance, we do not hesitate to speak of such tumors as glio:
althaugh many German authorities still maintain, from argur
with which we cannot agree, that this terminology is incorrect.
tary gliomas are to be met with in the cerebral hemispheres :
in the cerebellum. There are not a few cases on record of |
of the corpus callosum but this, in our opinion, is more aceu
a diffuse gliomatosis. Occasionally we meet with gliomas conta
rosette-like cell masses and actual cystic cavities lined by a
epithelium; such tumors are evidently of embryonal origin and rep
aberrant portions of the ependyma that have been snared off
course of development. We have already referred to the ependy
(p. 365), tumors containing ependymal elements; these may I:ra
forming nodular gliomatous masses in the lateral ventricles; a few cases
from the fourth ventricle have been reported. ﬁpparenﬂy thm
dymomas may, though rarely, take on an epitheliomatous or carcino
matous appearance, %
Secondary tumors in the brain subetance are not so common '-
mary; not only are carcinomas and sarcomas met, but s, such
hiypernephroma and chorioepithelioma are occasionally found, tlw
latter having more predilection for this site than the two fo-rm&. ¢
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duplication of the body in general. Duplication of the spinal ¢
is also recorded; this may be partial or complete, when it appea.m
be the very slightest case of somatic duplication. More impo ..s"__f-'
because more common and more obvious, are the various grades of
spina bifida (rachischisis). Here, anatomically, we deal with the us
conditions of incomplete formation of the laming of the vertebre, buf
underlying this, in the extreme cases is a lack of closure of the dorsal
groove, whereby the two halves of the posterior portions of the cor
fail to unite and the ependyma of what ought to be the spinal ea -
unites with the true skin. :

A, schema of development of medullary groove; B, formation of neural canal hrm#
medullary greove; €, complete rachischisia; the medullary groove remains open; Epi., epide
a, neurnl tract; p.a.s., pin-arachnoid space,

We shall later refer to the various forms of this condition in dis-
cussing the abnormalities (see p. 824). Here we repeat tlmtr
condition may affect the whole length of the cord, or may be partia
affecting a portion thereof, and may be complete or incomplete. _
under the cystic form of spina bifida, we may have a series of case |
which merely the lamine are defective, the cord being perfee‘l'.,
slightest form being the spina bifida occulta in whlch fatty tissue, in 1-@-- :
developed in association with the %pmal meninges, in part ﬁllmg
defect of the bony and subcutaneous tissues, forms a projecting m '.
which, curiously, is covered by a skin that is extraordinarily h
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may be the result of multiple hemorrhages into the substance of th
cord with subsequent cicatrization.
Inflammation.—Inflammation of the cord is known by the gener '?'_"
term of myelitis and may be generalized throughout the cord or confined
to certain local areas. It may again be divided into the form w =L:!? h
affects the whole cord, or that affecting mainly the gray matter,
poliomyelitis.! 3
Confusion exists as to what is truly called myelitis, in that the i ._-,
effects of a simple degeneration, such as that produced by compression,
are indistinguishable from those following an aeute (infective) inflam-
mation. In the primary stage, these two conditions are quite distinet.
Myelitis, properly so-called, is the result of infection, or acute traum '="*'
or both, and is characterized by definite reactive pm It
found in acute general infections and in certain sPeclﬁc
affecting especially the cord, preéminent among which is t]:at knoy
as acute poliomyelitis (see p. 236). Very important also are those
forms in which infection occurs by extenmnn, as in disease of the m —-. n-
ges, notably cerebrospinal meningitis, or of the vertebre, as in ¢ jes.
In all cases of true acute myelitis the affected portion of the cord z
pink, more hyperemic than normal, soft, so that it is almost impos
to cut it cleanly, and somewhat swullen Microscopically, the
feature is a small-celled infiltration around the vessels, with evider
of degeneraﬂnn, whether in the ganglia cells or the medullated' ibre
constituting the white matter. With this there may be an inen :
number of “granule cells” scattered through the affected area. The
ultimate results are atrophy of the apeclﬁc elements and a mode ate
degree of glial proliferation (sclerosis) with accompanying diminutic
in volume.
Regressive Changes.—Just as in the brain, so in the cord,
age there is evidence of simple atrophy shown by diminished size,
shrinkage and pigmentation of the nerve cells of the gray matter,
in addition, more particularly in the white matter, is to be recognized
an increasing number of corpora amylacea, small corpuscles
from 12 to 50u in diameter, staining deeply with hﬂmatoxyhn and the
ordinary aniline dyes. These are specially numerous in the posteriol
columns. Whether they originate from ghal cells or from degeneratec
medullated fibres is still a matter of uncertainty. ;
As already stated, acute degenerative changes result from t um;
traumatic compression, hemorrhage, and infection; more gradually pr
duced {iegenemﬂnns may reault from tumors, gummas, and
lomas, either in the cord itself or in the brain. It is more usual, h
to encounter the later stages of the degenerative process—se
degenerations manifesting themselves by atrophy and sclm ,,Z n
or more of the ascending and descending tracts in the white matte
and by shrinkage and, it may be, absence of cells and cell groups

! woliog, gray; pveddy, marrow.
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a cellular infiltration is seen along all vessels, most marked where
vascularity is greatest, viz., in the anterior horns.

Here again must be mentioned myelitis of the various acute form
which obviously affects the nerve-cell bodies of the gray matter a.t
level concerned ; as well as the gliosis of syringomyelia, mnlﬁplu
tumors, and the nmlumu

Another specific disorder specially involving the anterior horns a
their nerve cells is the spinal form of progressive muscular at '
(type Aran-Duchenne). In this the whole lower motor neurone --.-*:.-,'
goes atrophy and with it the innervated muscles. This disease a
those of middle age, is slowly progressive over years, and appears -.'Z'_
some cases to be the result of a toxemia acting in the subject of a "_Z:
trophy (see p. 265), affecting particular groups of lower motor neurones
In amyotrophic lateral sclerosis there is also degeneration of the lo
motor neurone; this has already been considered. !

4. Diseases Affecting Primarily the Sensory Neurones.—Here, first ane
foremost, is to be remgmzed tabes dorsalis or locomotor ataxia.
characteristic lesion is an ascending degeneration affecting the posterior
columns; in short, this is a sensory neurone disease; as to the cause o
it, the Wassermann reaction s proved mnclualvely that nearly a
cases are of syphilitic origin. o

Regarding the exact nature of the process bringing about the d
eration, opinions are still divided. Considerable attention !ms
paid of late years to the degenerative changes seen in the pos
root ganglia, but it is now generally accepted that these are not suffi
to explain the extensive degeneration found in the posterior colu
So, also, certain observers have called attention to localized meningitis
with thickening involving the meninges of the posterior a.spmt.:-. ol
the cord, and have assumed that the contraction of the I'ibrmm
around the entering posterior root fibres is sufficient to cause an d
ing atrophy and sclerosis. We are inclined to accept the -':;.5.
Mott that the syphilitic virus affecting the vitality of tha ;
neurones may cause a degeneration that first shows itself per
and only with its progressive advance brings about a final
the nerve-cell body. It might be suggested that we deal with a se
action of the syphilitic virus telling particularly upon ﬂte SeNS0 v
neurones; there are, however, indications that this view is incorr
that syphilis induces a general lowered vitality of all the neuron
thus in those showing the early stages of tabes and mustunwd
particular recurrent muscular movements (polishers and the ].'lkﬁ]
frequent symptom of the disease is paresis and wnstmg of the muscle:
involved in these movements. The reason why in the cord the sens ﬁﬁ:_;'
system is particularly involved appears to be that in the maintenancs
of muscular tone, etc., these neurones are in a state of continu
activity, whereas the anterior motor neurones, acted upon as the:f
from two sources, viz., from the brain and from the cord (in TM

action) have a period of comparative rest during sleep when the cerebr:
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necessarily to be included the remarkable sinuses of the cranium, | _'
these are formed in the substance of the dura; by their altuatmn
course they are peculiarly liable to be the site of thrombosis, rath
from the skull than from the firm, resistant dura itself. K
Thrombesis.— Thrombosis may be traumatic, marantic, and infecti
The marantic form is occasionally met with in cases of chronic exha .- i\
diseases associated with cardiac weakness and slowed circulation,
is most often met in the longitudinal sinus. It is by no mfmna
that this, and the somewhat allied form occasionally seen in chlorosis
may not be due actually to infection of a low grade. There is -?5'-.%_
tendency now to regard all non-traumatic thromhom as mfechva I
fective thrombosis, especially of the lateral sinus, is the most importar
of all these conditions, and most often arises by extension from i
matory processes in the mastoid cells, either directly or by way of§
emissary veins in the petrous bone or in the cranial vault. The cavernc
sinus is less often thrombosed by extension from the orbit or .
The sinus is distended by a clot, graylsh-pmkto dark red, ﬁ.rmor often
according to its duration, and at times even appearing as
than a purulent mass. Such a sinus thrombosis may spread to
prising extent into other sinuses, and into the jugular veins.
results of this softening are very frequently the development of m:
abscesses in the lung and pyemia, not to mention the more local ¢
ment of meningitis and cerebellar and cerebral abscesses. :
Hemorrhage.—It will be recalled that the arteries run on the ex
aspect of the dura; thus while there may be small capillary hemor
in the substance of the dura, any large hemorrhage brought al
traumatic or other rupture of branches of the anterior or mnidla
ingeal arteries, is situated between the dura and the skull; despite
extradural position, such may naturally bring pressure upon the
lying brain substance (cephalhematoma internum, con with
externum, under the sealp). Subdural hemorrhages originate from t
vessels of the pia-arachnoid. The same principle nhtaim!,- 7 *-"’
mutandis, in connection with the spinal dura. }
Inflammation.— Acute Pachymeningitis Externa.—7This inflamm
of the outer surface of the dura is practically always secondary | td n
tion of the skull, the sinuses, or the vertebra, or follows infected w _
it may be of any degree up to abscess formatmn, and, by the ﬁnﬁ
nection between dura. and bone, is localized, since ﬂtenalm 1§
obtained at the price of stripping off the adherent dura or burrow
into the resistant bone. b
Pachymeningitis.—It is not a little interesting to note that infl m
tion of the pia-arachnoid may progress with little evidence ﬁ nvol
ment of the dura, while contrariwise, the curious condition, p: X
gitis hemorrhagica interna, affords at least in its early stages a. )
of involvement of the dura alone. In this relationship or w
relationship we may recall that the blood supplies of dura and p
from entirely different sources, and presumably thus, in conn
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over the convexity and again by a translucent, gelatinous mate :_
the base of the brain; further, especially in the old and the alcohol
the opacity over the ventricles may become more diffuse, and y
more rarely, as the remains of an old acute inflammation, tlmre
to be encountered definite fibrous adhesions between the dura a
pia-arachnoid. .o
Tuberculosis.—One of the commonest forms of meningitis, and t
often running a relatively acute course, is the tuberculous. This shows
itself most frequently as manifestation in part of a general hematogenous
miliary tuberculosis, and is recognizable on careful examination } 1'
the presence along the vessels of the Sylvian and other fissures a
of the choroid plexus of minute pinhead and smaller tubercles, wh
become apparent if a small piece of the arachnoid be floated ou e:i'
water and examined with a hanﬂ lens. Other favorite sites are ove
the pons and on the apposed surfaces of the cerebellum and the tempo IEZ
sphenoidal lobes. More rarely the tubercles instead of being generalizec
may be few in number over a small area, e. g., of the cerebrum.
appears to be an early stage of the cerebral or cerebellar tubere
While the superior surface may appear relatively healthy and free
diffuse inflammation one may discover on lifting the brain, that all
interstices at the base are filled by a yellowish, gelatinous trans
and cedematous mass, really the swollen and infiltrated pia-ara
In general, the basal areas are the most involved, and it is to I:m- :
hered that in praeticnlly all cases, there are here not only the
tubercle, but signs of exudation and increased presence of lympl
in the earlier stages, and of large mununuclﬂar cells in the later stag
Syphilis.—Localized gummas of small size may be formed in
meninges of the base, part of a greatly thickened matting of
arachnoid, in which the individual gummas are not to be di
guished by the naked eye. The solitary gummas may, howev
recognized by their yellow, caseous centres. More typical of cer
syphilis is the diffuse thickening of the basal meninges, mth firm
sion to the brain substance, and thickening along the basal ne
This process of syphilitic infiltration around the vessels, with pos
subsequent gummatous formation is liable to extend into the |
substance (see p. 582). Rarely, the only sign of syphilis in the ¢
may be a localized peri- and mesarteritis of a single superficial -
Progressive Changes.—Small plates of metaplastm ossification occa
sionally are to be met in the leptomeninges as in the dura. s A
Tumors.—Rarely among the benign tumors are to be encounten
the lipomas, cavernomas, and lymphangiomas, as also fibromas.
common and more characteristic are the primary endothelior
These are of two main types: the more frequent is composed of 101}
of concentric, flattened cells, and these must be regarded as hems
endotheliomas; the other form shows cells of a more eyhndncal
and ppntlmlmmatﬁus arrangement. These, it is supposed, are ¢
lymphangio-endotheliomas. Both forms are apt to show trs
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Cornea.—The process of inflammation in the cornea {hrnﬂﬂs}
already been described (see p. 132); from what has been said there,
will be gathered that the collecting of lymph cells and the prod ..TH:
of new corneal corpuscles will give rise to some opacity of the corn
local or diffuse. This may be recovered from and the foreign el
be absorbed, but on the other hand, a certain opacity may ;._‘_j:;-_:
or the inflammation may become more intense, with loss of substar
within or on the outside of the cornea. Should this loss of substan
be repaired, the connective tissue which performs the repair may,
the one hand, remain as an opaque body, and, on the other, l:rg
contraction alter the curve of the cornea, thus impairing its efficien
as a refracting body; vascularization of the surface of the upper
of the cornea may occur in trachoma, constituting pannus.

Diffuse parenchymatous keratitis, evidenced by infiltration of
cornea, may lead to vascularization in the substantia propria, the for m
tion of new vessels being deep. Should loss of corneal tissue oc
the surface, corneal ulcer is the result, and if in the substance, absces:

Suppurative keratitis may be phlyctenular, generally close to the corne
scleral margin, where minute pustules appear just under the surfa
rapidly breaking through. A considerable number of cases of
rative keratitis are due in part to the coexistence of injury;

Corneal ulcer may occur with inflammations of various inf
it may arise in ill-nourished children and progress slowly, or
be the result of a florid conjunctival inflammation and erode
The serpiginous ulcer is named from the fact that while the ule
at one part of its edge it progresses at another; it is practically a
due to pneumococcus.

Herpes of the cornea may oceur, associated with marked ar -.m <

The infective granulomas are of considerable importance in the caus
tion of keratitis; the diffuse form is frequently syphilitic, mu
often tuberculous, but the localized occurrence of the
tubercle is rare. It was previously thought that there was a :
form of keratitis which followed lesion of the fifth nerve, but it h
been shown that this is not neurotrophic, but due to infection becal
the eye is less protected than in health. X -

Iris.—Inflammation of the iris should always at once suggest
the beholder systemic disease, and in the order of fmqw'
to syphilis, rheumatism, tuberculosis, gonorrhea, gout, diabete
sepsis, and trauma—overwhelmingly the first two. Flhnnuun“_
tion from the vessels of the iris blurs its bright surface, and with t!
exudate there exists a strong tendency to adhesion (lnmlllﬁ
capsule of the lens behind it. The inflammation may nut
the fibrinous form but may be frankly suppurative, the pus ly
anterior chamber (hypopyon); this usually follows a w‘oumi
perforated the cornea. The granulomas exceptionally show thﬂ
and the tubercle, usually being represented by diffuse plastic exuds
sometimes in the case of syphilis, small yellaw nodules are seen a
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absent, stenosed, unusually narrow, unusually wide, or even dug
The drum membrane may-bhe absent or fissured. The middle ear 1
be absent, as may the Eustachian tube, or the latter may be ¢
abnormally or may open in an unusual place. The internal enr
be absent or abnormally developed, or may show lack of some
parts, while even the auditory nerve has been known to be v
Circulatory Disturbances.—Auricle.—The peculiar hablhty
auricle to be da,maged by freezing is well lmnwn Hyperemia is us
a result of such thermic or of mechanical causes. Hemorrhage occu
hematoma auris—as a result of trauma or without known cauae,
seen in the insane (possibly here also from unnoted trauma), in .
it may be bilaterally symmetrieal. 8§
External Auditory Meatus—Circulatory changes are not of imj
tance apart from the inflammations or traumas with whlch ey
associated. -
Drum Membrane.—Hyperemia may be observed as a distinet redd ¢
of the part, the enlarged individual vessels being visible in states
inflammation. Hemorrhage, of punctiform nature, may oceur in t
membrane, and may show upon one or the other side. .
Middle Ear.—Hyperemia occurs as part of the inflammatory proe
and as the result of general passive congestion of the head r
Hemorrhage is usually the result of trauma or of a particularly :
infection—hemorrhagic otitis media. X
Internal Ear.—Hyperemia and hemorrhage occur under -rr"""j"f"
similar to those in which they arise in the middle ear, but hem
is of more importance, as it may cause deafness, and the absc
of even a moderate hemorrhage may be attended by damage to f
delicate structures involved. -
Inflammation.—Auricle.—Any of the inflammatory processes
affect the skin may affect the auricle. The inflammation whlch
freezing is familiar, the auricle becommg swollen, bluish red, an
ful; blisters may form on the surface, and even gangrene nni;y
Inflammation of the perichondrium or of the cartilage itself may
pany this or other form of injury. Perichondritis, secondary to i
as at operation or after hematoma, is occasionally followed by slig
deformity of the pinna which appears wrinkled. 5
External Auditory Meatus.—Inflammation may be loenlued,
the common furuncle, whose origin can be readily understood when
is considered that the wall of the meatus is exposed to contact
discharges from the middle ear, is liable to eczema, and dnmnnt ;
lend itself to complete cleanliness. On the other hand, inflamm .:_
of the meatus may be diffuse, from the same causes, esp&ﬂally m: D!
whose resistance is poor; secretion tends to form upon the wall, wh
15 shed off from time to time and as quickly renewa& The nfect
may be confined to the soft parts, may be su , or periostil
and implication of the bone may arise; in any of the:secas& an abse
may form. Membrane may form from diphtherial or other infect






612 THE NERVOUS SYSTEM

greater importance, and should be considered under two heuda. Int
first of these the cause of the chronicity lies in the Eustachian tu -.. :
pharynx, and the middle ear is inflamed secondarily by the per
discharge passing through it. This type is best lllustmted by the
of cases which depend for their chronicity upon adenoid masse
enlarged tonsils. In the aemnd group, the chronicity dependa
definite pathological changes in the middle ear
antrum, and mastoid, where the lining of the cavity and Even th&
itself is attacked. Here belong the cases where the lining has be
epidermized, either by metaplasia or by extension from the ex
auditory meatus, and the formation of cholesteatoma occurs.
. lesteatoma is an aggregated mass of desquamated
debris accumulating from the walls of the cavity which ]mﬂ
lined by new squamous epithelium. Such are the cases in wh .--.-E -
discharge is purulent and foul smelling. It is especially in this g
that danger of intracranial complication exists and the urge.my
given case depends largely upon the particular part attacked and t
tendency to retention, since retention leads to bone d&struchon
will be understood that in either of these groups the mucous membra
may be considerably hypertrophied even to tlm extent of -'
excrescences, the ordinary aural polyps. e
Chronic adhesive otitis media, which is the commonest cause of d
is known also as sclerosing otitis, and arises from the oceu
adhesion between the ossicles and the walls of the cavity. &
important is the involvement of the stapes in the oval window.
adhesions may be the result of a former suppurative otitis or
of very slow formation from long-continued catarrhal processes
middle ear. These cases are prone to begin in childhood,
time the submucous tissues are normally more abundant than
life. With chronic inflammation this tissue is not absorbed and te
to become organized. 3
Otosclerosis is sometimes incorrectly called “dry mmrrh.”
unknown origin and depends on change in the labyrinth caps
exostosis, especially liable to occur in the region of the oval
it is important when it causes a bony ankylosis of the st.spes
oval window itself. Such foci of disease may occur in the e
when an atypical clinical picture of nerve deafness is preamtﬂgl o
Tuberculosis occurs in the middle ear as a somewhat late manifestat
of a severe infection elsewhere in the body. There is no special
teristic to be noted, save that the process is suppurative and atten
by a rather rapid necrosis of the tissues. oL~
Internal Far—Inflammation of the internal ear may be ﬂll
always secondary, either to an infective process in the mlddl&
within the cranial cavity. Extension commonly occurs from the m
ear by erosion of the bony wall at some pmut or extension thro ‘
membranous closures. Secondary to a meningitis, the internal e
be infected by extension from the internal auditory meatus nrsnm‘ :

.l
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does not mean that inflammations of various orders are not met wit
on the contrary. Some of them, too, are characteristic and deservi
of notice. More particularly it would seem that the mouth is marked
influenced by disturbances affecting the other portions of the digesti
and respiratory tracts. Here may be mentioned the herpes labialis th
frequently accompanies lobar pneumonia and other infections, and f
catarrhal glossitis accompanying intestinal infection. As a class
infections exhibit an associated inflammation of the buccal mue
the condition of the tongue and lips, varying as they may in
ferent infections, is employed as a valuable diagnostic aid. W
recall Koplik’s sign in measles (the appearance of punctate h;
spots of pinhead size, often with a paler bluish centre on the
of the cheeks and lips. These may be present hours or days bel
development of the skin rash); the strawberry tongue of scarlet fey
(due to intense congestion and swelling of the papille with lom of th
epithelium over them); the catarrhal exudate upon the k__
and gums of the typhoid patient, which, accompanied by extren
dryness of the mouth, leads to the production of sordes, dry, dirt
looking, superficial depomts. Cases are on record of a vmeuh‘r' stor
atitis resembling in its characters the highly infectious “f
mouth disease” of cattle and brought about by dnnkmg- 1
of infected animals. In smallpox, chickenpox, and e
when the mouth is affected, a veslcula.r am:l later ulam'a.tw&
may be present.
Other characteristic forms of inflammation of the mouth are:
Thrush.—This is a form of spreading membranous Btomatma_
ning on the tongue and mucosa of the cheeks, found in infe 2
greatly debilitated adults, following, it would seem, the acid ferm
tion of milk and st,a,reh}r foods, and caused b:,r the superficial
of a fungus, the Qidium albicans. Beginning on the surface
epithelium the fungus may extend into the deeper structures.
Stomatitis.—Aphthous stomatitis is characterized by the form
aphthe, yellowish-white, thin plaques standing out against the re
mucosa of the cheeks, lips, tongue and bases of the gums hut
the gums themselves. These seem to be of the nature of a fi
exudate. This condition is most common in poorly nourished chil
at teething and after acute and weakening diseases (bronchopneumor
whooping cough, ete.), but also may oceur in pregnant women ax
men after exhausting disease. :
Ulcerative stomatitis shows itself most clmmﬂy in tl
and around the teeth. The gums become cedematous and
easily bleeding and breaking down. With this the tauth |
become loosened. The jaw bone may be exposed and underg
and the ulcerative process become very extensive. 'Tha' |
is met with in scurvy, as also after poisoning with phosphory

and copper.  With phosphorus the liability to necrosis of the
is very pronounced, -
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group (fibroma, lipoma, myxoma) is occasionally encountered.
term epulis is employed for rounded tumors of benign type
ing from the gums. The term thus includes fibroma and giant-ce
myeloma (or sarcoma). Rarely do these take on very malignant p
erties. The mouth is lined by squamous epithelium, and thus
typical epithelial tumor from this region is the epithelioma, or sq
celled cancer (p. 386). Such epithelioma may affect the hpa a,nd;
tongue, more rarely the gums. The characteristies of these e
tumors are the formation of well-marked cell nests, with e
superficial ulceration and the relatively rapid mvnlvement of the
nodes at the base of the tongue and in the neck. B
Epithelioma may also arise from the upper portion of the ph: .
and occasionally from the lower pﬂrtmn above the laryngeal ¢
in which case the epithelial origin is from the sinus pynfﬂrmw Tk
form is difficult to distinguish from primary cancer of the laryn
Kaufmann lays down that whlle laryngeal cancer is for long unacco
panied by any secondary growths in the cervical lymph nodes, ph
geal cancer is apt to be accompanied by a relatively enormous infi
tion of these nodes. o
Teratomas are occasionally encountered growing from the 1 1
* (epignathus, p. 817), or from the palate. Occasionally wit ;
tongue substance posteriorly may be cysts developed from the p
thyroglossal duct or from an aberrant process of the same, th'e 8
“Bochdalek’s ds.” These cysts may be lined by a cilia
thelium, Other cysts may occur in the ducts of the salive
mucous glands through obstruction and retention of their se
The so-called ranula occurs in the neighborhood of the frenul m
said to be due to a dilatation of the duct of one of the B andi
mucous glands in this neighborhood.
Nearly every form of benign tumor has been nccasmnally 1
in connection with the soft palate, pharynx, and tonsils;
chondromas, lipomas, angiomas, and, as nlrea.dy noted, tarm
nathus, p. 817). The most common growth is the nasopharynge
and most often appearing in ch:]dren These tumors are of '
order as the nasal polyps already described. It is worthy of note th
the latter may frequently project into the upper pharynx. Of the m:
nant tumors, large and round-celled sarcoma of the tonsils and p
are ur:casmnally encountered. Epithelioma may also originate
tonsils, and is peculiarly apt to lead to extensive ulceration, with
and liable to cause death from involvement of the carotid.

tinguishable from a chancre of the same region by its undermine
and more nodular floor.

As might be expected from the abundance of lymplmlli
the pharynx, the various orders of lymphosarcomatous g
encountered in this region. Thus in leukemia therem:}'be werg 1_

of both the tonsils and the general submucous tissue of the pk
Very similar overgrowth may be encountered in the preleukemi

L) 3 I_'.
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Circulatory Diaturbanus—{}f these the most noteworthy a-m
greatly distended varicose submucous veins of the lower extremit;
the organ, seen in conditions of obstruetion of the portal circulatic
and, especially, in cases of portal cirrhosis of the liver. They are ¢
to the development of en]lateml circulation through these veins -4
the portal system and the vena azygos. These lie so imme .I '
beneath the surface that mere passage of food may lead to their r
and fatal hemorrhage. In elderly individuals slight varices ,,
infrequent at the upper end of the cesophagus. 2

Inflammation.—In cases of general infection the cesophagus is r
found involved. For example, while there may be an ir '-n--;.._.=_
extensive pharyngeal diphtheria extending down the respiratory pa
it is very rarely that the cesophagus also shows a false memb '
is rare also to find this organ the seat of either tuberculosis or sy
On the other hand, extensive inflammation may be set up from irri :j__
food and by the a.cmdental or purposeful swallowing of very hot" wat
lye, acids, ete. These may lead in the mﬂdercn&eﬂ to an acute d
ative catarrh; in severer cases to necrosis and uleeration of
thelium, more particularly at the regions of narrowing already
After such alteration, with cicatrization there may devehp stel
of the tube, with all its consequences. We have repeatedly confi
the observation of our late colleague, Prof. Wyatt Johnstm: 1
condition of leukoplakia—streaks or patches of epithelial thi
and hypertrophy—is commonly to be met with in chronic dr
Here it would seem that we deal with a chronie mﬂanmmtl_m
grade, leading to epithelial proliferation. Other conditions of
catarrh, as for example, that associated with chronie passive ¢ n
may also be a cause of this condition, i

Progressive Changes.—Tumors.—DBenign tumors, mucoid pc
myomas, and lipomas are relatively uncommon; so also are sarcoms

The one frequent tumor is primary carcinoma. This in ths ]
of cases is of the nature of epithelioma, originating from the squa
epithelium of the organ. Occasionally we encounter medullary ad
carcinoma originating either from the mucous glands, or, it may
from the above-mentioned islands of cylindrical epithelium.
are three main sites at which such a tumor may develop, nam
of the three points of narrowing already noted. The st
different regions vary regarding the frequency with which one
region is involved. Our own experience favors the midd
as the most common site, but many state that the diap
narrowing is most affected. The slower growing fm‘ma d.o
extensively into the lumen but are apt to encircle it and becor
thereby inducing stenosis and obstruction. With the pas:
they are liable to break down in their central zone, formi
flattened ulcer with thickened raised wall, the tumor infil
the mucosa and themlmg also into the deeper layers of ﬂ:l&
that with progressive uleeration there may be rupture into t
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Embolism and thromhosis as already indicated, may involve t
gastric vessels; we shall take up their eﬁmtamdlar:usamg the peptic ule
Inﬂnmmaﬁon.—ﬁcnta Gastritis.—The historical studies of Beaum
on the stomach of Alexis St. Martin have taught us how easily error
diet induce inflammatory changes in the gastric mucosa, an overd
of aleohol bringing about acute hyperemia and even the develc
of a vesicular eruption, with dlscharge of greatly mereaaed Amoun
mucus. Acute catarrhal gastritis is characterized more particuls _1'
this pouring out of abundant mucus from the goblet cdla along
other modifications in the composition of the gastric juice,
diminution of the hydrochloric acid. The mucous membrane
hyperemic and may show ecchymoses. Histologically, in additior
the catarrhal inflammation of the mucosa, there is a small-celled i
tration of the submucosa with marked congestion. ¢
Phlegmonous Gastritis.—This is a rare and fatal aunchtmn charaef
ized by the formation of submucous abscesses which, :
the mucosa from the underlying tissues. With its necrosis the :
discharged into the stomach and ru.gged uleers develop, althc 14?'-:5'
surprising how much pus may lie in the substance of the stomach-
without breaking through. In most cases the condition is of st
concal origin and is one manifestation of the pyemic state; ni ;
it is idiopathic, unassociated with abscess formation elsewhere. Dnr
ards show some predisposition to this form, presumably as a complie
of subacute gastritis. o
Membranous Gastritis.—Membranous gastritis is also rare, apt t
encountered more particularly in the newborn and young ch
whom, indeed, true gastric diphtheria has been recorded.
Follicular Gastritis.—As rare or rarer is follicular
nounced enlargement of the smal lymph follicles usually :
the submucosa.
Chronic Gastritis.—Chronic gastritis may be broadly of ‘I:lm
(1) hypertrophic and (2) atrophic. The first of these is seen
particularly in aleoholies and those suffering from chmme
liver diseases, although it may result also from any chronic
of the stomach, as from dyspepsia and prolonged retention of
the stomach with delayed and perverted digestion. The m
recognizably thicker than usual, of darker color, with &t r
pigmentation, the result of lmperfectly absorbed hem
is increased mucous production and discharge, but what ia nos
teristic of the condition is the coarsely granular appeara
surface, when the mucus has been washed oﬂ or M:hm |
Under the microscope there is found a distinet thickening
mucosa with congestion and cellular infiltration; the infiltratic
increased fibrosis extend between the gland tubules, which are
apart than in the normal organ. The mucosa itself in this f
well preserved and the coarsely granular appearance is due t:ﬂ

packed areas of slight overgrowth, both of gland tissue and s

.
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of the submucosa or at most the museularis. Their abundance an
small size give the lining of the organ a decidedly moth-eaten appeal
ance. Very rarely do they perforate. In none of the cases cnn
recall that there were any symptoms calling attention to stomach
~ulceration; no hematemesis, no melena. They have been associate
with typhoid, peritonitis, and operation for the same, portnl thro t
bosis and in one case with pyemia, in two with multlp]e infarets i ln h
kidneys, spleen, ete. One group of these cases is associated with s
- mucous hemorrhages and belongs to the order of hemorrhagic eros
for we have in our collection intermediate cases showing abune
small, submucous hemorrhages and intermingled with them numerou
early ulcers of this type. The mucosa over the hemorrhages has unde
gone necrosis and digestion, and ulcer formation has been the resuli
Another group shows no sign of hemorrhage, and the presence of embe
elsewhere suggests that here the condition is due to multiple m
emboli of the branches of the coronary artery. In one case the
occurred along the course of the branches of a thrombosed co
vein. We must admit, therefore, that anything which causes
death of small areas of the mucosa becomes a cause of these cond
provided that the gastric juice retains its aectivity. Recentl;
colleagues, Drs. Rhea and von Eberts, have demonstrated in one
of widespread capillary oozing from the stomach wall that there e
multiple microscopic ulcers, the loss of tissue on the surface beﬂg
much less than in the underlying mucosa and submucosa. - 1het i
Round Ulcer.—The more familiar round ulcer has the following 141
acteristics: it is strikingly clean cut, when small (2 to 3 em. across)
round, when large it may be of irregular shape; it is often solitary,
there may be two or three present; it is sharply punched out a.nﬂ
small, is, if we may so express it, of a terraced, funnel shape, r
the mucosa being involved than ‘of the suhmumsa, of the submue
than of the muscularis (if it penetrate thus far). Its extent
sponds, that is, with the area of distribution of one of the gastric 4
oles. Its walls show no signs of inflammation in the early s
later with repair and the process of cicatrization these may  pr
One of two dangerous complications is apt to attend the develoy
of this form: (1) hemorrhage, often fatal, from digestion of the s
of supply of the necrosed area down to the tegion where this has becon
occluded and (2) perforation, with escape of the gastric contents an
supervenuun of peritonitis, Many of the ulcers fail to perfors ='~-'- q\
owing to the fact that with thinning of the stomach wall,
inflammation is apt to be set up between the base of the ulw ﬁntl
pancreas, liver, or other neighboring viscus. In this case the digestio
and perforation may extend some little way into the adherent o g
Free perforation is most apt to occur when the uleer is situated on th
front wall under the left lobe of the liver near the pylorus. ‘.,.
Etiology of Round Ulcer.—As to the cause of this form of uleer
has been abundant hypothesis, nor is the matter by any means s
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The anatomy of the ulcer indicates very strongly that it corresponds
tc an infarctous area caused by occlusion of a branch of one of the
‘gastric arteries. An embolic cause is held by some and is supported
the results of experimental embolism, but the condition occurs most

Fra. 206

- Btomach showing perforated, shelving gastric ulecer {(4) and multiple sears of healed uleers ().
(MceGill Pathologieal Museum.)

often in individuals, man and woman, who show no signs of embolism
elsewhere. For this reason others have suggested a local spastic con-
é..ﬂ-'-' fion of individual arteries, and yet others, seeing that the condition
18 specially frequent in the mid zone of the stomach, occlusion of a



632 THE DIGESTIVE SYSTEM

branch of the coronary artery by the long-continued contractior
the muscularis which occurs after meals. The solitary natum
uleers is opposed to causation by irritants—hot foods, ete.—
within the stomach; such should set up multiple lesions. N
Turck has roduced lesions of this type by repeated feeding with tc
of B. coli. Refnrd has regularly produced the like order uf ‘uleem
first part of the duodenum by ligaturing the common bile dulzt.. *__;_:j;__
ligature does away largely with the “alkaline tide” in this region

Round uleer of stomach. (Stromeyer.)

favors thus the deleterious effects of the acidity of the chyme. N
is to be noted that there is a close association between gastric h
activity and the development of thesepeptac ulcers. We ar
to lay down the following as essential factors in the process:
(1) A local area of necrotic or necrescent mucosa.
(2) This area must correspond with them of distrib
of the terminal branches of a gastric artery in which ﬁth&_
or secondarily there is arrested circulation—primarily th
or other occlusion of the artery, secondarily through m
botic change induced either by some loeal u'nt-nnt, arj :
~ the action of the hyperacid gastric juice acting on a subm :
of its overlying epithelium, and reudered usoaphbletnﬁg_ tion
gastric juice by inflammation. S

(3) A normal, or, preferably, hyperacid gastric m A58

It may be asked why a generalized infl ﬂf
mucosa is not followed by extensive peptic ulceration.
is that generalized inflammation leads constantly to the
of a gastric juice of diminished activity and digestive pows
production of peptic ulcers the gastric mucosa in m
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whether these exceed the normal limits. Petechial hemor -
suggest an abnormal state,. but superficial necroses accompany
these are difficult to distinguish from areas of more extensive post mor
digestion. 4
Dccamuna.l]y, however, the m:ﬁ]tmt:lun of leukocytes
Lieberkiihnian erypts is so extensive that there need be no duubt, di
the condition may be so pronounced as to constitute a suppuraf
infiltration of phlegmonous type with a tendency to necrosis of
overlying mucosa and ulceration. This is uncommon. '_
Follicular enteritis and colitis also present difficulties. Parti
in children it is not unusual to find the solitary foll!dea of both:
and large gut so much enlarged that they stand out prominentl,
this of inflammatory origin or does it merely mean an enlargen
the lymph follicles which is part and pa.rcel of the ljrmpllmd_
plasia common in childhood? When the follicles are surrounc
by a zone of éongestion we incline to an mﬂa.mmatory causa .n ’
Fio. 301 is enmuntered after & Ce
T T and there is evidence of
over these small nodes and ae
ulceration, the diagnosis t
still more assured. Itis
ticularly in the colon tha
counter such folliculitis
adult, while in children
_ _thena. and other acute
Lymphoid hyperplasia of il in a child &;:Flimbf:mm in-
st e 2 2 B ol may. be 50 pron
et Pach, Muny TP the condition must be rega
as of inflammatory type.
Membranous enteritis, superﬁmal necrosis of the mucosa with coag
ive membrane formation, is ocecasionally encountered, munt
the czecum and colon, and lower end of the ileum, mthn' dif
patches over the ruge and more projecting portium of the
With deeper extension of the necrotic process and sloughing
membrane, extensive ulceration may ensue. The condition
seen in mercury and arsenic poisoning, and uremia, and, comk
extensive uleeration of the large bowel, in both ameebic a
dysentery. Prolonged retention of feces may lead to a ¢
of membranous and ulcerative colitis, occasional ulcers resul
small size, which originate apparently from the lymph follicles.
ﬂpaciﬂrnrmsnﬂntasﬁnnllnﬂlmmaﬂon.—wm T
monest lesion in typhoid fever is an involvement of the Pey
in the ileum above the ileocecal valve; we may, however,
cases with no recognizable affection of the intestinal ]erph
others in which the suhtnrv follicles of the colon alone are affected --.::'
have seen one case in which the solitary ulcer was in the apy







THE DIGESTIVE SYSTEM

(46













G50 THE DIGESTIVE SYSTEM

These groups of subserous tubercles are the first indication af
condition upon inspecting the opened abdomen.

From the nature of this process it follows also that the |
uleers have irregular edges irregularly swollen by the presence nf nd
lying tubercles, megu]arly undermined where these have |.-..1_
caseation, and that their floors, instead of being smooth as in typhe
are nodﬂse and uregu]nr formed of a layer of tubercles or of the
alternating with caseating areas. This caseation and ulceration 1
extend into the muscularis, which forms no natural holmda.ry
this extension is marked, there also is well-defined subserous tube
losis, and, secondary to t]:us, a notable tendency to the ﬁormt !
local adhesions. These explain why in intestinal tuberculosis |
foration and perforative peritonitis are comparatively rare, v
the formation of fistulous communications between various se
of the bowel is comparatively frequent. We have encountered
dozen ufthﬁemasmglecaae Thed:mwnpttabe chror
what is more, to show healing, fibrosis, and contraction in o
while in the immediate neighborhood new tubercles may be forming

The largest of these annular ulcers are to be met with in the
and colon. :

Tuberculous ulceration mvﬂlvmg the mucosal pouches for
the contraction of the sphincter ani, leads to one form of ﬂntul,q.

Fia. 300

Syphilitie periproctitis. Portion of the lower end of the rectum, showing ““f., reat ool
of the lumen, thickening of all the coats and extensive hyperplasia and 5
tissue. (MeGill Path, Mus,)

Syphilis,.—Save in connection with the rectum {md :
istic lesions there are now coming, by some at least, to be

doubtfully of syphilitic origin), aoqmred syphilis mely
intestinal tract. A form of lesion is described as ;

ticularly the jejunum, in the form of groups of small uoﬂﬂ“
in a circular manner in the submucosa which, under the micr






652 THE DIGESTIVE SYSTEM

origin of the inflammatory process and affords figures from mly
which strongly support this view. Poynton and Pame hmra publ "._
experiments upon the rabbit, confirming the previous observations
Adrian that, under- fa.vumble conditions, the mtravmmts noculat
of sundry pathngemc organisms (pneumococcus, B. typhosus, -;'
coccus of acute rheumatlsm} sets up an acute localized appendiei
in the rabbit. This is of hematogenous origin and affects firs
individual lymph nodes. These observations necessitate a .-..-:;;‘:._;
study of the earliest cases of the condition to determine whether ser
sections of the human a.pp-endlx demonstrate the existence of cases
which the lesion begins in the lymphoid tissue of the submucosa w
evidence of preceding focal catarrh and necrosis of the mucosa. _:
We have long passed the period at which it was held that appen lici
originates from the presence of foreign bodies, pins, shot, eﬁc.,
fecal concretions in the lumen of the organ. Where these are pres
undoubtedly they act as irritants favoring the development ﬂfu
inflammation. So, too, the existence of constricting bands f
cicatrices by favoring the retention of fecal matter in the distal p
favors the multiplication of putrefactive and other bactmq.
retained matter, and so seemingly predisposes to the superve
catarrhal and graver inflammations. It must be admitted &
a relatively slight catarrh ertendmg from the ceecum must temi
closure of the proximal portion of the narrow tube, while ¢
the very mobility of the tube favors its assuming abnurma.l
and becoming temporarily kinked, again favoring retention
contents in the distal portion and all its sequels. We cannot
the view recently pmpounded by Metchnikoff that pm-wormsmti
worms {nxyuns and trichocephalus) penetrating the mucosa are
nant cause in setting up infection, while admitting that they are
in a small proportion of children exhibiting a milder form of
appendicitis. Briefly all these factors signify imperfect drair
By analogy with what we know regn.rdm the earliest s
infections involving the lymph nodes.in the ileum, nn.mely;
and tuberculosis, we are inclined to the view that bacteria are ¢
into the submucous lymph nodes without there being necessarily ¢
preliminary destruction of the surface epithelium. Whelw
is irritation from within the lumen, a simple catarrh is th
disturbance, with increase in goblet calls, congestion of
mucosa, and increased passage outward of wa.ndering |
these cells, we believe, convey the bacteria into the underl
nodes. Thus while hesitating to oppose the mnsburlystum
we are accustomed to conceive the process as affecting es
lymph nodes. It is the active proliferation of the cells in
and the consequent swelling with accompanying small-’nelled n
of the submucosa and muscularis that in our experience is the dom
feature in acute appendicitis. Further, as a result of the s "
rather than as a normal condition, sharp angles or pits of ’Ehe
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condition in which, from time to time, the individual passes casts o
the colon formed almost entirely of mueus, which may be man:,'
in length; the condition may extend over many months and, after
period of quiescence, may recur. It is unacmmpamed by any marke
febrile reaction and it is doubtful whether it should be spoken uf* -
mHammatnr} in nature, seeming rather to be of the nature of a secret
neurosis; the mucous glands being stimulated by the nervous mechanisn
of the bowel; it occurs most frequentlv in young women and thmat ,'
neurotic temperament, and possibly it is associated with conditions ¢
slight splanchnoptosis and congestion. It i is recovered from hy e
and improved body tone.

Fra, 307 -

Entameba. 3 750. This shows the rather inconspicuous character of the living protozoan in ﬂ §
microscopic field.  (From Bull. 1, 1913, Surgeon-General's Office.) '

Of the specific inflammations of the colon two especially desery
note, namely, amebic colitis and epidemic bacillary colitis. In ameebi
colitis or dysentery the upper portion of the colon, viz., the cecum an
ascending portion, is most involved, the characteristic feature being
marked thickening of the wall due in the main to a striking celluls
infiltration of the submucosa, which on section stands out as a broad
pale, yellowish-white layer. Over this thickened area the mucot
membrane is swollen and hyperemie, with a pronounced tendencﬁ
superficial necrosis and the formation of ulcers leading down lnm th
swollen submucosa. In this way, large areas of the muecosa Dlﬂﬁ"

appear, leaving strands that bridge across the areas of uleer
The ulcers rarely extend through the musecle coat and perfnmtmn
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mucosa with swelling and prominence of the ruge and superfi
necrosis of the muecosa leading to the formation of a \
leading also to erosion and ulceration. These uleers in the early
are most apt to be along the ridges of the mucosa, while in severe ca:
a purulent infiltration of the submucosa may ensue. The thi fﬁ"
of the submucosa is never so marked as in the ameebic form, nor is.
bowel wall so greatly thickened. Both forms of colitis are charact
ized by dysentery which may be of long eontinuance. ;
Reference has already been made to tuberculous colitis and
most characteristic form of proctitis, the so-called syphilitie.

Fia. 310

L =

Section through intestine infected with trichina. (a) dilated follicle of Lieberkilhn, show
transverse and oblique seetions through an adult trichina; (b) follicles of Lieberkilhn; W
in lymph channel; (f) submucosa infiltrated by leukocytes. (Romanovitch.)

Progressive Changes.—As already stated, hypertrophy of thﬁ,
occurs above any region of chronice nbatructmn.

Tumors.—It may be said of the small intestine that nmarj'
of any order are distinctly infrequent, and of the Inrge intes
benign tumors, save papillary growths, are rarely met. Nev
cases are on record of various forms of benign tumors of the intesti
fibroma, lipoma (either subserous or submucous), myoma (ditto), hen
gioma, and lymphangioma. Where these tumors pm]eﬁt intﬁ ﬂlﬁ u
of the bowel they may cause either obstruction or intussuscept
Papillomas, whose epithelial portion is of the columnar typa, 2 I
common in the colon than in the small intestine and often are secont
to previous uleeration and continued inflammation (Fig. 301).
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The peritoneum is constituted by a layer of endothelial cells, v
while thin, are by no means inert, and rapidly react to any inflamm 1_
undergoing swelling and often proliferation. These form a continug
membrane bounding the cavity save at two pmnta, viz., the openi

T,

of the Fallopian tubes, through which there is a putentml --f;fj"
rarely actual, communication with the exterior. Se, also, it must
remembered that over the ovaries the peritoneum beeumea modif
into a more cubical layer of cells, the germinal epithelium, from wk
by downgrowths originate the ovarian follicles. Beneath the e
thelml layer is a subserous layer of loose connective tissue whi
certain regions shows a pronounced tendency to undergo metapl:
into fat cells, as in the appendices epiploice, the m&aenuriea, AN
omentum. _
Abnormalities.—Of abnormalities, perhaps the one most freque:
noticed is a variation in the length of the great omentum, n
vary from a small irregular fringe an inch in length to a maamve
often loaded with fat, a foot or more long. Similar variations a
times to be noted in the" mesenteries, most marked in the case of ory
which normally are incompletely surrounded by p&ntoneum, bu T
on occasion be found to possess mesenteries, e. g., the ce :-E
ascending colon, and even the kidney (“floating kidney”). We h
already referred to abnormal length of the mesosigmoid as favo
the development of the condition of megacolon (Hirschsprung’s disea
Circulatory Disturbances.—The great vascularity of the perit
renders it most sensitive to ecirculatory disturbanc&a; hees
thin the vessels are readily seen thmugh it. Where there i Is
its pallor is marked; where there is hyperemia, active or passive
injection is extreme. o
Passive congestion is accompanied by pronounced transudatic
production of ascites; even after death, transudation easily o
that where immediately before death there has been a trans
saline solution, or after death an injection of embalming fluids,
toneal cavity may be found to contain a considerable amoun
which must not be mistaken for that of ascites. Apart from ecirct
disturbances, it deserves note that the presence of ovarian tumors
frequently accompanied by a noticeable grade of ascites. The e
cause of this is somewhat obscure. On p. 421 we have already ¢
ascites, and the related phenomena. How sensitive are the p
vessels is well shown when the peritoneum is seen at operati
but a few minutes after a perforation of the bowel;
little obvious escape of bowel contents, yet the 1nteaﬁml
be of the most angry, scarlet color. It will be understood
that capillary subserous hemorrhages are not uncommon, ¢
where there has been some toxemia with degeneration of the
endothelium. A favorite seat for these hemorrhages seems to be
lower anterior half of the parietal peritoneum.  They are :—v'”j'-
ticularly in severely toxic conditions, as well as in the hemorrhagic
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Tuberculosis.— This is relatively common, and while at tl.IIIEE t
dry, it is generally accompanied by a low form of serous peri -wfif-
Broadly two forms may be recognized: one in which the infectio .;
the peritoneum is secondary to extension from one of the abdomi
viscera, most often the intestine, although sometimes from the.
ovary, or spleen; and the other a diffuse form in which no viscus appea
to be pnmu.rll;f involved. What is the exact cause of this aemnt[ for
is debatable; certain cases appear clearly to be part and parcel of
hematogenous generalized tuberculosis. Others may be nsmbed.-
ulceration of a caseous lymph node into the cavity with dissemination
the bacilli over the surface of the peritoneum; there is a group of case
however, resembling a parallel series confined to the pleura, in whic ,1,'
peritoneum appears to be a site of predilection and thus the condit
seems to be primary, in the usual sense in which that term is employ

The first of these forms presents itself as one or more localized
of tubercles immediately above a tuberculous area in the vi
origin.  Such an area may be seen to extend continuously ale
neighboring lymphaties, leading further to infection and ad
of the serous surface of neighboring coils of the bowel. The ea
generally is of rather chronic development associated with the formatis
of caseous conglomerate tubercles. In the early stage there is I
exudation (tuberculosis sicca), but as the condition advances QH
fibrinous peritonitis is liable to be set up.

The serous form is generalized; if seen in the early stage n
miliary tubercles are scattered over any or all parts of the
neal surface, accompanied by a relatively acute serofibrinous,
times almost purulent peritonitis. In later stages, the tubercl
be seen as masses almost as large as a pea with universal adl
between the bowel loops, and between omentum, intestines, and p
There is a striking liability for miliary peritoneal tuberculosis to e
plicate the late stages of the ascites due to portal mrrhﬂﬂm of the Iis

Syphilis. syphilis rare
induces peritoneal disturbances.

Actinomycosis.—Actinomycosis is liable to involve the peritone
secondary to its presence in the appendix or other region of the b
It may lead to fistule through the abdominal wall.

Abnormal Contents of the Peritoneum.—Apart from inflammat
exudates and blood, sundry foreign bodies may omaamnally
countered in the cavity. A subserous fibroid of the uterus may
snared off and be free in the cavity, as may also an appendix ep
Through rupture of the gall-bladder or common bile duet, n
bile but gallstones ‘may gain entrance; as may also the urine
ruptured bladder; in ectopie gestation, the feetus may mjwin
cavity, subsequently undergoing calcification (lithopedion); in attemp
abortion, needles or other instruments may perforate the uterin i
and escape into the eavity ; while during laparotomy, sponges and in
ments have been inadvertently, and happily rarely, allowed to -
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in the cavity. In perforation of the intestines, besides the normal
wel contents, intestinal worms may occasionally be found to have

eached the peritoneal sac.
Fra. 317

r peritonitis, infection by bovine type of organism, showing tubercles of all sizes lyving
on the thickened peritoneum.  (MeGill Pathologieal Museum.)

pgressive Changes.—Regressive changes in the peritoneum are
nsldemb]e Occasionally we encounter necrosis with hemorrhage
; .hn individual appendix epiplo-
through torsion of its peduncle. Fro. 318
sis of the peritoneum and T :
eritoneal fat occurs through
action of escaped pancreatic
tion. Small areas of pigmen-
n are occasionally observed,
cularly in the pelvie region,
ibly secondary to ecchymoses,
ch they appear to bear some
ionship to chronic constipation;
blood pigment may be observed long
after a hemorrhage has been ab-

pgressive Changes. — What
ome authorities term fibromas, seen
he surface of the spleen i elder- Fat necrosis of appendices epiploics, from a

T . ease of pancreatic necrosia (“hemorrhagio pan-
e viduals in the form of one or ereatitia); a, white areas of fat necrosis; b,

more flattened, tallow-like projec-  colon. (MoGill Path, Mus.)
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‘is much more commonly enmuutared as a result of chronic obs .- i
heart or liver disease. The organ is enlarged, tense, its edgeu
than usually obtuse, its color from a chocolate brown to a dark purpl
often, also, with enlargement of the right side of the heart am:l
liver, there is to be noted a distinet hollowing of the upper aspect
the left lobe—a cardiac gulf or groove. Where the condition lm.s'
long continued, the surface is apt to be obscurely granular, due
fibrosis which inevitably follows long-continued moderate con,
On section of a moderately early case the appearance is char
and gives the name “nutmeg liver” to this condition; the
the lobules are dark red from congestion, a congestion so extreme t

Fia. 321

Fig, 322

Later siage of the same: @, red blood cor- Still later stage of the same co
puscles whioh have eseaped into the space the cells of the mid-zone of the
previously ocoupied by the liver cells; b, greatly completely disappeared. their pl _"'
shrunken and degenerated liver eells. The by extravasated blood corpuscles |
sinusoids are even more dilated than in the ing cells of the peripheral zone
earlier. stage. (After Mallory.) ¢, cells of inner zone showing abun

vacuoles, {After Mallory.)

the cells of the central zone of the lobule undergo atrophy
the obstruction to the mrculatmn, the fat bmught by th& DOT

is not actively consumed and is stored up in the remaining
part of the lobule, the light color of which contrasts strongly w
red or brown centre; the cut surface of the liver tissue rese
closely the grated surface of the nutmeg of domesticity.
congestion continues, both the lack of nourishment,
the slowed ecirculation, and the increased venous press
to an extending atmphy of the cells of the centres of 1
and with this there is some increase of the mnneﬂﬁ’ve
around the central vein; with the continued malnutrition o
peripheral cells less fat is stored up, the whole organ thuu’
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Chronic Inflammation.—Cirrhoses and Specific Inflammations.—By
term cirrhosis we imply a diffuse extensive laying-down of fibrous ti
within the liver. Saying this, it will be seen that anatomically
deposit of fibrous tissue may have various origins. It may origin
around the branches of the portal vein or may be of the na.tum
a chronie periarteritis around the branches of the hepatic artery; i
may show itself particularly in connection with the mtra.!ubular branche:
of the hepatic vein or be secondary to an inflammation and irritatior
the bile ducts. It may be an extension inward of a chronic inflamn
tion affecting Glisson’s capsule, or lastly, as in syphilis and tubercule
it may be the outcome of focal specific tubercular changes so abund
as to be generalized. Anatomically, therefore, we may expect to fin
numerous types of clrl']l'DSIB, as a matter of fact the a.rterlal fﬂrm.
almost unknown, that in connection with the hepatic veins, wh:le ee)
in chronie congestion, is but of shght degree, and that following
chronic inflammation of the capsule is also so rare as to be neghgl
The important forms to recognize are the portal, the biliary, and t
diffuse syphilitic.

3 .‘..

Fia, 325

P -rh.-i._"'-';-.";
e 4

.-I'_-#.'. 1;.:-

Portal eirrhosis of the liver: a, d’, tracts of fibrous tissue enclosing masses of fatiy v_ -8
The distinction between the different lobules and the radiating arrangements of the cells is ent
ost. (Green.) .

Laennec’s Cirrhosis or Portal Cirrhosis (inaccurately termed a
cirrhosis).—This is the commonest type of cirrhotic change. T
found frequently in those addicted to aleohol, hence the term
drinker’'s liver, but may occur among native Hmdms and childre
who have never known spirituous liquor. Clinically it is cha
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is seen in which many of the nodules are relatively large (Figs. 3
329}, much larger than hobnails; a study of them shows that here
deal with a regenerative process. From this simple regeneration we I
pass on, particularly in adults, to eirrhosis with mult:tple wdenomator
nodules and cirrhosis with accompanying diffuse carcinomatosis.
" The cause of this hobnail appearance is obvious; it is the old ste
of eventual contraction of newly formed connective tissue with re
projection of the intermediate masses.

Fia, 329

As to the cause of “portal” cirrhosis, there has been g
The commonest type of aleoholic liver is that of ad '_
tration. In such livers we notice often that the portal s

irritant agent, brought by the portal blood, sets llpﬂ
irritation around the branches generally, as a.lau that the sam

leads to degeneration and atrophy of those liver cells which are ex
to the main brunt of the toxie agent, that thus there is a
periportal growth of connective tissue and destruetion of the peripl
cells of the lobules, the resultant irregular breadth of the bmda. fif’
tissue being th,penr.lent upon the irregular distribution of tl
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French authorities lay stress upon a somewhat similar diffuse fibre
seen in some cases of tuberculosis, and aseribe this to the action
tubercular toxins; although we have sought for it, we h&
seen this form. One of us {A} has seen ﬂ.nd de&mhed an e
condition of pericellular cirrhosis in cattle suffering from what is
as Pictou cattle disease, now recognized as due to the effects of e
r ort.

agl::ﬂammationoi Glisson's Capsule.—This ahm.l]d strictly be consic
as a localized form of peritonitis; it may be acute or chmm
mention it here because ¢
remarkable type of

sometimes a centim
more in thickness,
ulm-l)r over the ur
anterior surface
liver, which indu
contraction great
sion and atrophy.
texl:—books teach
is accompanied by
sive cirrhosis of 1
tissues, but the cases
have seen have noi;f sh
any such prm s
—Miliary tubereu
b liver is not une

Section from a gummatous, syphilitic liver, showing at cases  of mﬂ“
a neerotic (gummy) central area; b, sone of leukocytes na.ted '||; :

undergoing necrosis; ¢, ¢, zone of abundant small round- culosis. Often tl

celled infiltration; d d, outer zone of fibrosis, extending RS T
outward between the columns of compressed liver cells at H.I"E.Eﬂ ﬁ.l'.‘l.e thﬁ
¢; 1 bile duct, noticeable only

SCOIC EXAID At
then also it is characteristic that in genemlmth are isc
show little caseation and appear as though they develup
culty, suggesting that the tubercle ham]h do not readily nu
this organ. Oeccasionally, however, as in the brain, we e
solitary conglomerate masses of caseating tubercles, tuberculom
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.1-

resembling, to employ a humely mmﬂe, a seat upholstered by the b ol
method, there being deep impressions with stellate furrows radiatin
from the bottom of each. Where these cicatrices are ahundant
obtain the greatly distorted, coarsely lobate liver, the hepar lobatun
This distortion appears to be permanent; we may, in old ayp ::-'T:'
meet with these depressions which show at their base a small amou
of cicatricial tissue, rui

Fio. 334 into the hver tissue, but ¢

hibiting no sign of the pie

gumma, the gummy

a having been wholly absc
As already noted, there

syphilitie cirrhosis, and s
what more frequently tk
the congenital form we
similarly encounter huge
tary syphilomatous m
which may easily be misi
for tumor 3
Surface of syphilitic liver to show the characteristic Speaking of errors of
puckering (a, a) over old fibroid gummata, nosis, it deserves mm
the syphilitic cicatrices if

ated near the hilus of the liver may so compress or pull u
larger portal veins as to cause obstruction and ascites and le:
supposition that we deal with a case of portal cirrhosis.

Actinomycosis.—Actinomycosis is somewhat apt to involve the
as a metastatic process, and there may be multiple small, granulom
areas or, more characteristically, solitary large masses, many centimetes
across, characterized by a somewhat spongy appearance. ; '

Regressive Changes.—Atrophy.—Simple atrophy is seen in old ag
as also in severely cachectic conditions. The organ is small, with shai
edges, and, particularly in the left lobe, along the edge, there nay 3_
cumpletedlsﬂ.ppearance of theliver cells, the connective tissue f VQ
alone remaining as a whitish continuation of the liver tiasuse. Ind
the microscope, the lobules, columns, and cells are small, and thre -' 101
the cells may show small accumulations of bruw:nsh pigment In
atrophy).

Pressure Grooves.—These manifestations of partial a
somewhat common, either shallow grooves mrmpnndmg
or as already noted, Liebermeister’s grooves (p. 669), or as the
depression (p. (70), or, lastly, as the groove that separates the sc
“lacing-lobe,” brought about by excessive and 1
lacing, by which the liver is forced down and the costal edge
into it. In one case known to us the terminal portion of the
lobe was found lying in the pelvis attached to t!le rest of tha
by a long fibrous band. 4
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It used to be the custom to consider acute yellow atrophy
condition sui generis. Now we are coming to recognize that s

Foeal necrosis, Bection from a typhoid liver
exhibiting at a the early siage of uncompli-
caled necrosis of & small area,

Bection from the liver showing well-marked central necrosis of the lobule: a, o
with few and shrunken remaining liver cells; b, portal vein; ¢, ¢, ¢, ¢, portal lhlﬂi

1nhuh

different intoxications, such as the eclamptie, phosphorus pa
and the exhibition of chloroform may all produce a very mm:lnr

THE DIGESTIVE SYSTEM

Fra, 339

Section from the same liver exl
stage of focal necrosis with sms
tion into the necrotic area: a, r
In a later stage the small cells co !
i.ndmplmiﬁammadllnruﬁr
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retaining the yellow color (acute red ntrophy) In cases of red atroph
not rapidly fatal there is further an extensive small-celled infilt
with indications of active regeneration in the form of budding ai
worm-like processes from the bile ducts. It seems probable that
recovery there may develop a cirrhotic condition.

Progressive Changes.—Hypertrophy and regeneration of indivi
lobules may be seen as above noted in non-fatal cases of necmsls, -
also in cases of portal cirrhosis, where nodular areas of such regene
hyperplasia are seen; as already stated these may pass on to i
multicentric adenumatnus or even carcinomatous uvergmw'th
of liver tissue is followed by no new formation of lobules but the
in the neighborhood of the loss undergo pronounced enlargement,
cell columns actually proliferating. It is now fully established t
regeneratmn may occur by two processes, viz., by budding from
existing bile duets or by proliferation of preéxisting liver cells. ;

Tumors.—Cavernoma.—A common abnormal condition found in tl
liver is the presence of one or more, sharply defined, generally sm:
areas of deep red color (see Figs. 200 and 201). On micmaeupin 2]
nation these are seen to be composed of greatly dilated, communi
capillary channels filled with blood or containing thrombus, wi
intervening liver cells. We have discussed these on p. 396 and po
out that strictly speaking, they are not tumors proper. .

True fibromas and other benign connective-tissue tumors m
So also primary sarcoma and hemangioendothelioma are inf]
On the other hand, secondary sarcomas are not uncommon,
liver is notably a favorite seat for multiple metastatic melanc
comas. A few cases are on record of included adrenal tissue,
tumors, hypernephromas or mesotheliomas, originating from the
Two forms of adenoma are to be recognized, viz., the tubular ad
evidently originating from and to some extent reproducing t-he_
or columnar epithelium of the bile ducts, and the true liver-cell a
in which the cells are arranged without lumina and reproduce irre
the structure of hepatic parenchyma. The mu]tlpla nodules of h V]
plasia alre&dy described partake of this type

Solitary primary carcinoma of the Iwer is mre, a large sﬂlltl-rx
stasis from some minute and obscure primary focus must not hq‘
taken for such a primary growth. In short, very careful sethf
be made before declaring any case to be one of na
the liver. A considerable number of cases of diffuse ¢
secondary to ecirrhosis are recorded. A small-celled form ﬁf v
of seirrhous type is by some held to originate from the bile duc
considering any hepatic carcinoma, the possibility of its nﬂﬂn f
the gall bladder must always be kept in mind, considering
frequency of cancer of this organ.

While thus primary carcinoma of the liver is distinetly uncomm
there is no organ in the body which is more frequently the seat
secondary cancerous growths; more particularly in carcinomas of

e

e
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would here emphasize that this is one of the frequent sites of carcin
roughly 5 per cent. of cases of carcinoma arising here. The typmal
is a soft, columnar-celled adenocarciroma tending on the one han
form a mass projecting into the gall bladder, and on the other tm
trate extenswely the wall and the liver tissue; but variations are f
At times, there is abundant stroma formation with alveoli filled
round cells and the general characters of a seirrhous growth, and seve;
examples are now on record in which through metaplasia, presuma
due to preceding inflammation, the tumorapproximates to the squ uf :
celled epitheliomatous type or shows a combination of eplt.h mati
and adenocarcinomatous structure (see Fig. 192, p. 389). There may
be, though rarely, cases of colloid cancer. Here, as in cholelithi
condition is more common in the female than in the male. In s
to the direct infiltration, there are apt to be large nodular metas
the lymph nodes at the hilus and in the mesentery, and in the peritone:
as well as isolated nodular metastases in the more distant parts of t
liver. Carcinomas of the larger bile ducts are of the same type as thos
‘the gall bladder, though in our experience they lead to death more rapi
than do the latter, and as a consequence are found of smaller si
From their region of origin, they necessarily lead to oblitera
the common bile duct, and to fatal jaundice or through their ul
character to infection. Carcinomas of the ampulla of Vai;ﬂ*;'
be remembered, may originate either from the mucous memk
the terminal portion of the bile duct or from the duodenal
membrane covering the ampulla. -
Secondary cancers, involving either gall bladder or bile d
uncommon.

THE PANCREAS 2

Like the liver, although in a different way, the paﬁcreas s
multiple functions; as regards its excretion it affords a tr
which, combined with the enterokinase supplied by the mue
small intestine, affords the most powerful proteolytic ferme
organism; wherefore it follows that arrest of this excretion,
obliteration of the duct or atrophy or arrested activity of the g
is followed by incomplete dissociation of the proteids of the
consequent lack of assimilation of the same, so that, as a
fact, a condition of true starvation is brought about and a p
emaciation developing more rapidly than from any other ¢
It also excretes a lipolytic ferment, steapsin, mﬂaﬂl "
ciation and subsequent absorption of the fats; erel
absence of this excretion is also a potent factor in the
mentioned. In such conditions we find that the Btools ﬂ'ﬂ:
from excess of unaltered fats. Other ferments are produced, n
an amylolytic or starch-splitting ferment. a3
Equally important seems to be the internal secretion afforde
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e

be found foci of fat necrosis. This extensive necrosis may follow no
merely the causes above mentioned, namely, stasis, vascular obliter
ation and infection, but may, as in the case of the late Preside
MecKinley, follow trauma, or, again, operative section with liberati
of the pancreatic juice.
Regarding the relatwnshlp of the pancreas to dmhetea mellitus,
admitting that the matter is still unsettled, we are inclined, as a .
of clearness, to lay down the following: (1) ina ﬂonmdmble proporti
of cases no change can be observed in this organ; (2) in the mpidly
gressive cases of early life there is a hydropic degeneration of the islan
of Langerhans followed by atrophy, with little aﬂmmpanmng s
fibrosis of the organ, although there may be considerable atrop
the general parenchyma (Weichselbaum); (3) the slowly evc
diabetes of advanced life may be characterized by marked ﬁhm
atrophy of the organ in general, together with changes in the island
These changes are most often of the nature of a hyalme deg 5:':
or infiltration. With regard to the relat.mnshlp of these lahmdn to h
pancreatic acini there are data favoring the view that they play a e
in the sugar regulation of the -economy. ]
A frequent form of regressive change in th& pancreas is fatty ir
tion. In advanced cases the greater part of the gland substance n
have atrophied without the organ being reduced in size, a fact
is due to its replacement by fat cells; often localized areas of such fa
infiltration oceur. Fatty degeneration of the gland cells has been i
in phosphorus poisoning. Fat necrosis has already been d :
Amyloid change is to be seen in general amyloidosis. :
Single or multiple caleuli may be encountered in the hrg'el' . g:-_,{-
they are formed of calcium salts with a mucinous matrix and are d
to an accumulation of cell debris following eatarrhal mﬂmmnahm
Progressive Changes.—Tumors.— We rarely encounter beni tl
in the pancreas. In our laboratory Nicholls has recorded localiz
adenomas arising from the tslands of Langerhans, and Blm:a
a few other similar cases have been placed on record. Othm.;
described cystadenomas representing more fully differentiated pancrea
tissue. Connective tissue tumors are rare. The most 1mporta.'nt
is the primary carcinoma. Through the infiltrative qualities d
tumors, it is often difficult to say whether we deal with a primary p LG
atic or a primary gastric tumor, especially where these are of a scirrho:
or of a pronounced anaplastic type. Most frequently the growth
ates in the head of the pancreas, and most frequently, a.lnn,
relatively scirrhous type, but soft, adenocarcinomatous g:
to be encountered, as are primary tumors originating in 1:110
body of the organ. Growing in the head, these tumors are peculiar
liable to cause obstruction of the common blll.'. duct, setting up ac n
tion of grave icteric toxemia, nmompamed by rapid mamatmn
there is arrest of secretion, and extensive destruction of panc 53':.__".
tissue. The pancreas itself is apt to be extensively mvol?ed byt
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held with the pelvis in the palm of the hand, its convex surface looks
broad, somewhat square, and there may even be a kind of flatteni
along the convex border which reminds one of the longitudinal furre
over the spine of a fat hog, whence the name “hog-back” kidney. T}
somewhat quadrilateral shape may, however, be congenital. The bul
kidney is sometimes soft, although if congested it is firm, the capsu
peels readily and leaves a smooth surface on which the veins are ¢ ¢
and prominent. The prevailing color may be pale, or red, or me 1
On section the edge may evert, and the cortex is larger, deeper
normal, often pale and fatty loukmg this fatty appearance is due to
presence not of free fat, but possibly of fatty soaps; anemia, too,
somewhat to do with it. Mmmscupmall]r, the tubules differ widely. Som
may be in a state of cloudy swelling with small lumina; uthm
show flattened epithelium with relatively and actually large lumina \_ |
most characteristic type of change; others are so dilated as to sugge
that they will subsequently give rise to the development of cysts.
or soaps or even myelin droplets may be seen in the cells, whwhtend
to be irregular, with ragged edges. Casts and debris may be seel
the tubules. Cellular infiltration may be noted in the mterstlt:lal e
In the glomeruli, albumin may coagulate in Bowman’s capsule, ¢
debris of cells may be seen. The glomeruli are large, often lobulate
that a glomerulus may seem to be cleft into two or three or mu‘l‘&
At other times the glomerulus seems to fill completely its space, and t
lining of Bowman'’s capsule, instead of being one cell thick and scal
discernible, may be a definite, easily distinguished line of pe
thickness, the first indication of interstitial proliferation. '
some inclination to consider the large mottled kidney as diffi
causation from the other forms mentioned, although its classi
in this group is not invalidated. Léhlein and Gaskell find f.':.i."
occurs characteristically with acute endocarditis, from which mul
emboli are lodged in the glomerular tufts with resulting local d
ance of circulation. .
Chronic Interstitial Nephritis.—The above form may progress into th
or the interstitial form may, on the other hand, gradually arise i
kidney that at no time has been much larger tha.n usual. Consider
that there are various grades of involvement, a kidney typical of
advanced condition will be described. For such there are many nam
granular kidney, contracted kidney, small white kidney, fibroid, cirrho
or sclerotic kidney, or the kidney of indurative nephritis. There
to be many different ways at least by which a kidney arrives at
state; as a sequel to parenchymatous nephritis, as a sequel to a
nephritis without the interposition of a stage in which the Kic
is large, from arterio-sclerosis, from gout, from chemical pois
like lead, and as a result of old age. The kidney is small, h
firmly elastic, resists the knife, and its outer surface is mugh;
small knobs of a few millimeters’ diameter. When one att
remove the capsule, it comes away in many pieces after tha
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seem to be tubercle bacilli are not in reality smegma bacilli, wlu 1 a
acid-fast. The formamin method has simp Ilﬁed the search a g'ood
It seems to be now generally eoneeded that no differential s
infallible; the greatest care must be taken to wash the external oril
to obtain the urine by catheter, and finally to use absolute alcoho
decolorizer in addition to the ordinarily employed dllute mineral ac
Syphilis.—Apart from the rare occurrence of gumma in the kids
the recognition of syphilis in the kidney by any naked-eye lesio
a matter of great uncertainty. The kidney of the newborn is so
times found affected, and the Treponema pallidum has been dem
strated. Even the picture of multiple searring, which is attributec
syphilis, may be copied by lesions of a less specific nature. -
Actinomycosis, glanders, and leprosy have been known to affect
kidney, but all are rare. e
Regressive Tissue Changes. —htmpb.r —Apart from the atropk
fibrosis which is a familiar picture, a atrophy may be said to ocel
marasmus and in senility, but it must be remembered that in t
form the arterial ehengeeefoldegemeybetheeeuee Atrop
inactivity occurs in tubules whose glomeruli are damaged or cor enit
imperfect. Pressure atrophy occurs in hydronephrosis, because the
struction to the outflow of urine renders the intrarenal pressure hig
Cloudy Swelling.—It will be already clear that this results from t
of many kinds. The cells are enlarged, of ground-glass appear:
and the lumen of the tubule is reduced in size. The best
demonstrating cloudy swelling is to examine by the microscope
cut by freezing, without preliminary treatment of any kind;
tubules appear eelerleee, the tubulee that are swollen are g
opaque; acetic acid clears them. In the stained section the fl
the tubule may be stellate, and the staining power of the nu
than usual.
Fatty Degeneration.—This, like the previous change, 0
is seen to best advantage in the convoluted tubules. Fat dr
be demonstrated by the use of Sudan III, the granules or
appearing golden or yellow. "
Hyaline Degeneration.—This is to be seen in any eeet:wn t#’- i
interstitial nephritis, the glomeruli appearing as round r n
than normal. The hyaline cast is probably due to the ch&ngp unde
by epithelial cells after they are shed, although mmmnauy
~ albumin may form a cast of like appearance. f
Vacuolar Degeneration.—Vacuoles may be seen in th,e i
severely damaged tubules in nephritis, usually Fmi '
the cell nearest the lumen; the discharge of such munkl th
to increase the albumin in the urine. L s
Amyloid.—This appears in the kidney as a demt DeCUrrin
in the glomeruli, in cases of general am}rlmd deposit. The co
has nothing to do with the appearance of the waxy, eo-eellecl -:‘_"
cast, which is probably a modification of the more frequently se
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to the almost entire destruction of the organ. Rupture of an abss
may happen into the bladder, urethra, scfotum, or perineum, and g
peritonitis is exceptionally so initiated. Metastatic abscesses in | __ f
iemia are uncommon. Chronic prostatitis, of a less destructive gra
may result in considerable fibrosis, and in cystic dllata.u-:m of the ;_;__
Tuberculosis of the prostate is fairly frequent, assuming the for
multiple caseous nodules, which may occupy the whole organ, caus
much enlargement. The process begins in the tubules and is ne
always part of an extensive urogenital tuberculosis. -
Foreign Bodies.—Concretions, the so-called “cnrpora. e
“amyloid bodies,” “prostatic sand " “prostatic caleuli,” of -:-;'__:j'._.
or another, are found in the prostates of a majority of elderly m

Fia. 362

Hypertrophy of the bladder induced by hypertrophy of the middle lobe of the prostal
it will be seen, ncted as a ball valve obstructing the orifice of the urethra: a, enlarged n
middle lobe of prostate; b, greatly hypertrophied bladder wall, « o

They may appear to the naked eye like pepper grains, or the;r '
large and gritty like grape-seeds, when they are infiltrated
Mlcmscﬂpmally, the small ones are oval, round, or triang
concentric lamination, which gives them the a of s
granules, whence their name. Often, if not always, in nomuﬂ
tubes, they may be seen to commence from a fusion of desquai
cells which undergo hyaline degeneration. No ln.minnm
evident, the bodies being merely masses of brownish r
occurrence of corpora amylacea is of no practical si
nothing to do with amyloid disease. 4

Regressive Tissue Changes.—Atrophy occurs in about m
four old men, and in young people as a result of castration,
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other forms of dystopia or failure of the organ to pass into the serc .
in cretinism and other cases of delayed or imperfect developm
There may be various grades of dystﬂpm, the testes being foun
or near their primordial position in the nmghburhood of the luml '.
vertebre, in the pelvis or imperfectly descended in the canal, or aga
descent may be not into the scrotum, but into the tissues of th I
of the thigh. There may be not only cungemtal but acquired dys
as occurs occasionally after trauma, the testis being forcibly dis
from its site, usually up the canal. Very rarely both testes lla.ve
found in the same half of the scrotum.

Aspermia.—Absence of discharge of spermatozoa in the adult
be due to (1) lack of production in the testis, or (2) to stenosis, obs
tion or destruction of the vasa deferentla. as the result of u-;'i'-_'_'
inflammation or new growth. Prolonged obstruction to discha
leads eventually to atrophy of the epithelium of the tubules of
testis, and so in certain cases both causes may be operative. Def ¥
production of spermatozoa, with consequent sterility may be b =:é_;-
about by many causes, some congenital, some acquired. Thus aspy
is encountered where the testes are retained in the a.bdmmnal
even although apparently fully formed; for a few years around t i
of twenty it is stated that such cryptorchlds may present spern
in the semen, but after the age of twenty-four they are
found sterile. Imperfect development of the testes has also ¢
with it aspermia or oligospermia. Such hypoplasia is frequent
accompanying defective development of the thyroid; in ac
giantism there is a similar aspermia and lack of sexual caps
the very obese, men and animals, aspermia shows itself, |
with reduction of the obesity. General lowering of ﬂtahty
long-continued disease and after excesses of various kinds, inclu
mental worry and overstrain, leads also to lack of development.-
spermatozoa. -

To the contrasted condition of precocious sexual maturity we k
already referred (p. 97). S ‘;

Circulatory Disturbances.—The only serious circulatory dis
ances are traumatic hemorrhage and the secondary effects of
of eirculation as from thrombosis of the pampiniform plexus.

Inflammation.— Inflammation may be either ascending, along
vas deferens, in which case the epididymis is first affected, or hen
genous when the body of the testis is more liable to be invol
often both testis and epididymis are implicated. The most freg
of inflammation is that due to the gonococcus, and here t|
a catarrhal epididymitis followed by a more interstitial orch
epididymis becomes enlarged, tense, and painful, on section
congested, showing tubules distended WIth semifluid exudate.
times this passes on to actual abscess formation. The teatln -1-"
becomes firm and painful, and there is a similar catarrhal e
the tubules with an accompanying pronounced cellular i .m.
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tion of the arteries that, as in the uterus after pregnancy, there may
a subsequent reduction in size of the vessels by means of new gr
of the intimal tissues. The vessels similarly may show passive hy
emia mubstructwemrdmcdm&aseorfmmtﬂrmannrotherlucﬂ st
tion to the venous outflow. Physiological hemorrhage occurs into
site of the ruptured follicle—the corpus luteum—and pathﬂliaglen.l hemo
rhage, generally localized, is found in various acute infections.
Inflammation.—Odphoritis.—In all cases of acute peritonitis the
is found reddened and congested: it may even be infected in ge
bacteriemia; but by far the most frequent causes of mﬂnmmntlon.
the spread of infection from connected structures, especially the
and this notably from gonorrhceal virus. The mﬂnmmatmn SO 8
may be diffuse or follicular, and as a result, the ovary may
eula.rgu:l and cedematous, or suppuration in small or large
seen. The entire organ may be converted into a sac of pus, which m
rupture: such a change is usually accompanied by fixation to e
and other nearby structures, so that a mass of lnﬂammamrj' ma -
is found in which it is recognized that both ovary and tube h
ticipated. This is known clinically as a tubo-ovarian abscess, and 1
arise equally from either constituent. R
A frequent result of odphoritis is that pelvic adhesions result, a 1 |
inflamed ovary is often found in Douglas’s pouch. In conside
genesis of ovarian abscesses, it must not be forgotten that 1
frequently seen follicular cysts of the ovary may become infect
Chronic Obphoritis.—In this the ovaries are found dense, of
color, and while they may be smooth, the surface is usually corr
with or without adhesions. Warning must be given that a
external appearance is seen in the shrunken, atrophic ovaries
women. In the younger adult, this thickened condition of t
layer of the ovary is due to an inflammatory fibrosis, and is im
in that, obviously, it hinders the rupture of the follicle and thi
of the ovum. Such unruptured follicles undergo degenera
become converted into small cysts, which are a characteristic fe
ovaries of this order. The stroma in general shows an mereued
hyperplasia. Chronic inflammation of the ovary usually re
continuance of an acute infection or from recurrent attaﬂh
irritant. Tuberculosis and syphilis are rare in the ovary. s
Regressive Tissue Changes.—We have already referred to the
and fibrotic condition secondary to odphoritis. It was th
that a somewhat similar appearance is encountered nﬂ:er
pause. As a result of menstruation hyaline and elastoid chang
seen in the arteries, <o
Progressive Tissue Changes.—Tumors.—If a :"_'.":f"
cation be used, it is likely to be incorrect ambryolngiﬁlﬁé‘,; or
etiology of many of the ovarian growths is yet in doubt. .
It is possible to divide them roughly into the eystie, the ¢ L .
solid mesotheliomatous or carcinomatous tumors, the connective
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tion into syneytium. The deeply infiltrating parts may show an aly
olar structure, but the spaces possess no special lining and the tun
has no stroma and no blood vessels. The syneytial elements w
present are in the form of plasmodial giant cells. The cells 0‘!
Langhans’ layer tend to be spherical, and are grouped into masse 5
varying size. In the secundanes, they possess all their original pow
of erosion, a
Mention has been made of the readiness with which this tun
metastasizes; the vagina is very often an early seat of exteﬂsmn. ;

THE PRODUCTS OF CONCEPTION
The Placenta :

The pathology of the placenta is not very well understoaﬁ,
few of its morbid states are recognizable at first glance. Its si
its place are variable; its size, if extreme, is often in keeping mth J
the child; usually single, there have heen seven reported with one f
ACCessory pIacent.as of small size (placents succenturiates) iﬂ'ﬁ
seen. The position of the plac:enta would be a matter of htt.le i
were it not for the fact that its displacement causes it to interfe
the opening of the uterus, and 11: is torn and bleeds at part
placenta previa. It is considered that endometritis is a predi:
factor in the occurrence of placenta previa.

Among vascular changes, it maa'
that pressure upon the cord by knotting, torsion or other n
make the placenta anemic or, more prubablz.r, hyperemic, the veins |
more compressed than the more resistant arteries. Thrombos

result in placental infarct, a brown or yellow area with altered
that ultimately may undergo organization. Hemorrhage is _-
important of these circulatory changes, because effused bloo
separate the placenta from the uterine wall, and so cause
Edema of the placenta occurs as the result of extreme conges
in hydramnios and cases of general anasarca.

Inflammation.—Tuberculosis.—Occasionally in a woman the st
of widespread tuberculosis the placenta may be infected from the bl
and the rare event happens of a child born with tu [
tuberculosis is congenital, not hereditary. .

Syphilis.—Syphilis leads to cellular infiltration of the placen
arteries may also be the seat of syphilitic endarteritis.

Regressive Tissue Changes.—Hyaline and fatty d g
necrosis, followed at times by calcification are all knnwn as 1
circulatory disturbances. '

Progressive Tissue Changes.—We have already (p. }
attention to the results of retention of the placenta in the prodh
of different forms of placental mole—fleshy mole, hydatidiform m
the chorio-epithelioma malignum. For the placental tissue to ta
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degenerated gland cells and leukocytes. If the disease be not relie e
the abscesses may coalesce, and the entire breast be riddled, and th
may travel far for an outlet, may break through the skin or even i
the thorax. An opening into the skin may establish a fistula throug
which milk, mixed with inflammatory products, may escape. A n

suppurative mastitis may quickly resolve; abscesses if evaeuuted
heal with scarring, and it not evacuated, the pus may inspi n
calcareous deposit occur; in a much scurred breast, the onset of a ne
pregnancy may be attended by the development of retention cyst
The m—mﬂedmhnﬂmmnﬁﬁsmnothngmumthmmfechon
breast in which there is already an irritation caused by the presence ¢
stagnant gland secretion.

Fia. 369

Fibro-adenoms of breast nﬂ‘mﬂmg indirations n:f overgrowth and aberrant growth of - |
elements: o, compressed acini; b, fibrous overgrowth; e, a somewhat dillhdlluut.‘ﬂ.
proliferation.

Tuberculosis.— Tuberculosis occurs with fair frequency in the
occasionally as diffuse miliary tuberculosis, but oftener as caseou f .
and as cavities, from which fistule may open. The edges of the fisty
are covered by granulation tissue and the discharge is thin g g
axillary lymph nodes also show caseation, and may M hre
and discharge. In the case of both these forms of tul
infection is hematogenic. Syphilis may occur on the nipp!
primary lesion, and diffuse and gummatous infiltrations mné’
the breast in the later stages, while the skin of the breast m
specific changes, as the skin elsewhere.

Regressive Tissue Changes.—Atrophy of the mammary
at the menopause and sometimes after removal of the GYIHE&,

the loss may be compensated or overcompensated in bulk
without which the breast becomes small and flabby. Micros .,. i
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consist of a diffuse inflammation with rapid growth of gran
tissue which fills the cavity and covers the tendon; the interfas
tissue of the tendon may become infected and the tendon increase |

size. The soft granulation tissue readily caseates and a suppurati
process may ensue and finally burst through the superficial stru
More rarely tuberculosis may show itself as circumseribed overgi
slow progression and accompanied by much fibrosis. Fina.lly, L

bodies,” spoken of above, may bethe product of a tuberculous pra “
Syphilis.—Syphilis may appear as a more or less acute tenosynovit
in the earlier stages of the infection; later, gummas occur on the wal

of the sheath.
Fic. 376

Chronic bursitis, bilateral.  (MeGill Pathological Museum.)

Gout.—A deposit of urates occurs in the tendons and the s
with sometimes a necrotic process leading to disintegration, W‘hlh
there may be a proliferation of connective tissue and a corresp
increase in size of the tendon.,

Progressive Tissue Changes.,—Tumors.—Sarcomas of the tendon an
o}:; th:lal tendon sheath have been seen; lipomas occasionally amp-m" '
sheat g

Ganglion.—The so-called “ganglion” arises from tendon sheaths, a
from joints, as a cyst with a fibrous wall, containing thick, gel J* no
synovial fluid; it is frequently seen on the Imck of the wrist, ¢
ganglion, and consists of a hernial pouch whose wall is made ni
distended tendon sheath.





















BONE SYPHILIS -5

para ively thin periosteum covering the vertebral hodies. there ;
nouncec tendency for the softened caseous matter formed ;iﬁli]:?
bra body to escape into the immediately overlying tissues

ich it may travel great distances by unexpected courses, inducingl
is called a cold abscess. The abundant contents of such are not
ituted of true pus but of diluted cheesy matter with a small pro-
on of leukocytes and lymphocytes unless a secondary infection
occurred, when there is a greater predominance of leukoeytic

,

Fra. 376

Bkull showing syphilitic caries. (MoGill Pathological Museum.)

ts. The term cold doubtless refers to the lack of surrounding
atory manifestations, such as the active hyperemia of the skin.
abscess is usually lined by a layer of necrosing or caseating
ous tissue. Similar periosteal extension of the process may show
f where the upper end of the femur is involved (“hip-joint disease”)
hen the knee is affected (“white swelling”).
is.—The bones are almost always involved to a greater or less
in cases of congenital syphilis and are frequently the seat of
‘the acquired disease. As with other organs we can distinguish
and circumscribed lesions. The circumseribed lesions or gummas
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be progressive or may be arrested and once more the lamelle attain
their due amount of calcareous material. Aﬂcnmlmnymg the develop-
ment of the process there is a marked increase in the excretion of cal-

Fio. 377

Deformity of the skull in Paget's disease. (Max Koch.)

Fio. 378

Snme skull seen from within, (Max Koch.)
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dominating feature of the disease is an excessive preparation for the |
formation of eartilaginous bone followed by defective deposit of bony 1
salts whether in chondriform or membraniform bone. This leads
to the development of bones which are imperfectly rigid and liable
to exhibit irregular and excessive curvature with deformity, along
with “green-stick” or partial fractures. The condition, however, is not
permanent and the deformed bones eventually gain a normal or more
than normal deposit of caleareous salts, although the deformity may
persist through life. The process may involve the spinal column
leading to curvature, and through the soft condition of the ribs ]
vield to the forces acting upon them, so that the chest becomes flattened ‘
in the antemla,teral regions and the sternum forced forward, causing
what is known as “pigeon-breast,” At times the anterior curve of the 1
ribs is markedly increased, so that the lower end of the sternum forms

Fis. 379

Funnel-breast, showing depression of lower part of sternum.  [Bier.)

the deepest part of a depression mth sloping walls formed b:,r
cartilages and ribs—* funnel-breast.” The rachitic “rosary’ is a s
ling of successive regions of junction of ribs with sternal cartilages 5;
while this ecan be felt from without during life, it is most prunﬂ nced
on the inner aspect of the thorax. The joints of the limbs appear
enlarged relative to the shafts of the bones. The forehead mn.jr
on a curiously square appearance, due to what is known as cranio:
tabes, with thinning of the cranial bones, most marked in the parie f'
and occipital bones, and there may appear hyperplastic "bu-suﬂ”
the frontal and parietal bones. With this there is delayed umnn
the sutures, so that the anterior fontanelle may remain open
the beginning of the fifth year. . Dentition is late and the teeth
an easy prey to carious change. =

As to the causation of rickets, little is known with any precisior
It is not of syphilitie origin, although it may occur in the subjects
congenital syphilis; it is most often found in city children; lack of fr
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]igtpertrophy of the skin. A section through such a mole shows
itly a more vascular condition than normal, with, in addition
ounced mllect:_un of ehroms}tnphorea or pigment cells around the
. The nevus is of larger size and comprises a variety of condi-
immﬂm mf‘t, warty masses, showing abundant cells, to states of
1 and widespread cavernous dilatation of the superficial

, Which may involve the whole of one side of the face, or, as we
een, the whole h&ad_, or, again, a large portion of the trunk. The
r, cellular forms, like certain moles, show masses of somewhat
- or polygonal cells surrounding somewhat enlarged vessels.

hﬂllm

; 1 from a case of hemangioma simplex, exhibiting progressive enlargement and extension.
"& . (Borrmann.)

e larger, the dilated vessels predominate and cause a striking

h or reddish coloration of the affected area (“‘strawberry mark”).
condition is most often what has been termed cavernoma, or cavern-
ioma, but occasionally we meet with not merely this dilated
but a true blastomatous proliferating angioma with progressive
into the surrounding tissue. So, also, at times we encounter
ns of lymphangiectasis which may weep, and true cutaneous
giomas, or lymphangio-endotheliomas. Any of the above con-

lissue tumors may give rise to sarcoma or to sarcomatous:
pments. At the same time primary sarcoma does occur, round-,
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a figure which differs from anakatadidymus in that the trunk hi
two complete longitudinal axes and the skeletal parts of two complete
trunks. i
There follows a large class of double monsters, to which the last-
named division is the key; first of all, a complete cleavage has oeceur -._-
and a secondary fusion has been bruught about between the parta
the body which are contiguous; the figure last given indicates
“Siamese T'wins” form, but it will be understood that there are many
possible modifications, as head.to head, waist to waist, in an -u=.
direction, buttock to buttock, breast to breast, and so on. Some 3_-
times the directions of growth, and interference of tissues with on
another lead to the suppression of certain organs; interesting as th
subject is, it is scarcely in place in this volume. Possibly the stranges
of these monsters is the janiceps, in which, as one looks at the monste

[
s BT

[
J
*1'

Fra. 356

Fre. 385

Apicopolar fusion: disymmetrical Janiceps (Cephalothoracopagus disymmetros (Schwalbe's 3
The two secondary front or facial aspects are absolutely similar.

one sees a rather toad-like figure, with a face, two arms, and two legs,
if one walks around it one sees on the other side an exactly sir
face, two arms, and two legs (Figs. 385 and 386). It is to be
that such fused monsters may be equal, or unequal, in size, until
inequality becomes so marked that one has its frame “parasitic” upor
the other, the so-called teratoid. il

Duplication of Organs.—Just as there is cleavage of the axial g1
ing points there may be cleavage, also, of the secondary gro
which ordinarily give rise to the limbs, so that abnormalities df
arlhﬂ

These abnormalities of excess may arise in (1) longitudinal series ar
(2) lateral series. Excess in longitudinal series is shown by the develoj
ment of extra vertebrs, or extra ribs; extra vertebre need not h
extra ribs nor need extra ribs arise fmm extra vertebrse; the ribs ey
may show excess in lateral series, when for example, the sternal end
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ed to receive a portion of the viscera. A condition

. not unlike
arises when the omphalomesenteric duct, which originally connects
gut and the yolk sac, remains open.

4. Vesicogenital Fissure.—The allantois develops from the hind gut
and runs through the umbilical region; the part nearest the urogenital

Fra. 305

:| nt of the face of the human mbm (His): A, embryo of about twenty-nine days.
m‘ plate differentiating into processus globulares, toward which the maxillary processes
t visceral arch are extending; B, embryo of about thirty-four days: the globular, laters! frontal,
maxillary processes are in apposition; the primitive opening is now better defined; €, embryo

ol the eighth week: immediats boundaries of mouth are more definite and the nasal orifices
partly formed, external ear appearing, D, embryo at end of second month. (Heisler.)

sinus widens into the bladder, and the part distal to this closes, and
nds as a cord (ura-.chus] to the umbilicus. The urachus may fail
close, and may remain as a tube; the bladder may fail to close,
mstituting ectopia vesicee. Associated or not with this, the urethra
may fail to close being represented by, at most, a dorsal groove upon
th ‘penis or clitoris, constituting epispadias.




















































































































































































