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SENILF. GANGRENE 17

demareation) surrounding the edges and base of the slough; fibres and
all firm connections between the living and dead tissues are softened
and eaten through; and, finally, when this process is complete, the
slough is cast off by suppuration occurring along the line of demarea-
tion. If the whole thickness of a limb die, the stump left by casting
off the sphacelus will be conical ; for the soft parts retract somewhat,
and the bone separates lower down. The less vaseular a tissue, the
longer will be the time occupied in the separation —&.0., faseia, tendon,

FIG, 6. —A mecrosed palch in the Myocardimn. At{d) where the musele-fibres
have di-appeared, the structure consists of the conneetive-lissue stroma,
and the oéris of necrosed muscle-fibres. At other places engorged
blood-vessels and extravasated blood (4, ¢) are seen.  The muscle-fibres
remaining () have lost their striation. % 130,

bone. If the dead mass be deeply seated, and suppuration occur
abiout it, fistulae will form, leading from it to the surface. Through
one or more of these, it may ultimately be cast off, as in necrosis of
bone.  After removal of the slongh, an ulcerated surface is left,

Senile Gangrene.

This is a form of necrosis which affects especially the lower ex-
tremities of old people, and is the result of several of those atiological
conditions which have already been enumerated.
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FATTY ACCUMULATION IN THE LIVER 37

RESULTS.The effect of fatty degeneration is to impair, and
sometimes, as in the case of the |'|l':;l.1‘l:JI even to arrest funetion,
Recovery is only possible in the earlier stages,

Fatty Accumulation in the Liver.

[n the liver fatty accumulation is exceedingly frequent, constituting
what is commonly known as the falfy liver. This is largely due (1) to
the excess of fat and carbo-hydrates in the portal blood; (2) to the

FiG. 15.—Fatty Liver, Froma case ot general tuberculosis, The fat is un-
stained and is represented by the pale areas in the periphery of the lobules.
a, al, a2, o3 Fat in the peripheral cells; &, Small branch of portal canal;
£, Peritoneal surface: o, 4, 22, %, Recent tubercular foci; ¢ ¢!, Intralobular
veins,  ® 24,

deposition of fat from the metabolism of proteid during the formation
of urea ; and (3) to the low pressure and slow circulation in the portal
vessels—conditions least favourable to metabolism, and most favourable
to deposition. An accumulation of fat in the liver may occur under
two opposite conditions of nutrition. In the first of these there s
general vbesity, and the excess of fat accumulates in the liver as well as
in other parts; in the second there is general emaciation, anemia and















































































PIGMENTARY CHANGES 03

through them at once. The nutrition of parts supplied by them ;
more or less impaired, and general caleification of the

&
arteries of the

”‘-..u- -'|I|| arlie T 5% b A 1 a ¥ i ' 1
lower limb therefor: |J|ul1:—.|:-n-11~ to sentls gangrene (p. |!-.:-_ inasmuch

FIG. 36.—Femoral Artery showing extensive Senile Calcification, the

whole vessel consisiing of a mass of caleareons i'\l:;l‘.l'-\._ MNatural size

4s it renders the vessels less able to adapt themselves to the varying
requirements of the circulation.

PIGMENTARY CHANGES.

Pathological pigmentation is a term used to imply the abnormal
appearance of some kind of pigment in the tissues, and includes many
conditions differing widely in their nature and origin.

The pigment may be derived :— (1) directly from hamoglobin ;
(<) from the blood h_‘l.' cell-aefion ; {.'ij from fhile ; (l\:l from exfraneous
substances-introduced into the body.

1. Heematogenous Pigments, derived directly from hamoglobin,
are the commonest. Red corpuscles break up, and their colouring matter
is set free.  This occurs |r1':':|.lci_1|1|.:1||"I,' within the '.'PL;M'LL;_, as in malaria
and septiceemia, but more ['|':_'[|1u't|t|_'l.' after escape of the :'1'!!"1I|!.H(']l‘h
into the tissues. The latter is due either to wounds or rupture of the
vessels, or to congestion or inHammation without any visible breach in
the vessel-wall. Such instances of pigmentation are common ; among
them may be mentioned bruises of the skin, small heemorrhages in the
neighbourhood of varicose veins and passively congested parts. and
stains after .L}']hhﬂi!_i{' and other inH;LI'ﬂHl;ttu!‘}' lesions.

The two principal pigments which form the final products of the
breaking up of red corpuscles in the tissues are hwmosiderin and
Reeematoidin,

Hemosiderin —an iron-containing pigment— probably forimed by
the action of living cells, gives the ordinary reactions of iron and is


























































































CHONDROMA 03

homologous in the strict sense (p. 09), and when associated with
sarcomata are malignant.
A variety of chondroma has been described under the name of

osteo-chondroma, which in structure more closely resembles bone

FiG. g0.—Multiple Chondromaia of Hand. From a Child. The replace
ment of considerable portions of the phalanges and metacarpal bones
by a mass of mingled bony and cartilaginous tissue is well shown,
{From a patient of Mr. Clinton Dent's. Skiagram by Mr. Swintan,

# nat, size. )

than cartilage. It consists of a tissue similar to that met with between
the periosteum and bone in rickets, which, from its resemblance to
osseous, has been called osteoid tissue. This only requires caleifying
to become true bone. Like bone, it is made up of trabecul® and
medullary spaces ; but the trabeculs, instead of being formed of bone-
corpuscles and lamella, consist of small angular cells without a capsule,






















































PAPILLOMA 111

the secretions of soft sores or gonorrheea, deserve special mention,
These, though covered by squamous epithelium, are much softer, more
vascular, and more luxuriant in growth than the ordinary skin-wart.
They affect warm, moist parts.

2. The soft warts and villous tumours of all mucous surfaces,
These are usually characterised "by long delicate compound papille.

FiG. 63.—Fillons Tumour of Bladder. a, a', a¥, papillee ; 5, normal
mucous membrane, Reduced 3,

The tongue, cheek, larynx, and bladder are the parts most often
affected. The papillary enlargements of the synovial villi, which are
common in chronie arthritis, may be included in this group.

3. Corns.—These commence as papillomata ; but, as the epidermis
thickens and is pressed by the boot into the soft parts, the papille
ultimately atrophy. :

4. Horns some inches long occasionally spring from the skin.
These consist of epithelium and sebaceous secretion, and originate
from sebaceous follicles or from a sebaceous cyst. It is said that long
papille project into their bases, so that they seem to be allied to
warts. The base must be removed with the horn, or the latter wil
recur.

To the naked eye, the ordinary wart is a hard, abruptly elevated
little mass, :i.ppnrﬁntl:,' formed of epithelium. It presents an irregular
(“ warty ") surface, often divided by deep fissures (Fig. 62). If the














































126 TUMOURS

S ——

FiG. ga.—Scirrho-cncephaloid of Breast. a, cells; &, stroma. X 250,

T e L

T e

FIG, 73 —Scirrhus of Breast. From the circumference of a growth.
X 250,
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SUPPURATIVE INFLAMMATION 155

Considerable numbers of leucocytes of the large uninucleated
and, later on, of the multinucleated variety (p. 164), make their appear-

gress,

FiG. qy.—Miliary Abscess in a Case of Septic Embolizm of the Kidney.
a, leucocytes advancing towards and surrcunding &, a mass of cocei,
in whose neighbﬂurhuml all trace of structure has disappeared ; ¢,
renal epithelium too damaged by bacterial products to take the stain ;

i, kidney-tissue staining normally ; ¢, vein from which leucocytes are
making their way to the commencing abscess,

= IO

ance in the affected area. Cocei may be found not only at the point
of inoculation but at some little distance from it. Seme will be lying









































































Fia. mq,_—f_,.:mgf.!udjﬂai Section throuph a Fracture of the Fidnla—
fourteen days old. (From a man aged 25; preparation hardened in
Mitller's fluid, decalcified with picric acid, stained with hematoxylin
and carmine, and mounted in Canada balsam, a, compact tissue
of the fibula; & small splinters ; e, fatty marrow; &, o, peros-
teal osteophytes ; e, ¢, trabeculse of osteoblasts and osteaid tissue;
S newly-formed eartilage; 5 myelogenous osseous trabeculm ; A,
myelogenons irabeculss of osteoblasis and osteoid tissue; &, connec-
live-tissue covering the fractured ends; &, osteoblasts; [/, external
fibrous layer of the periosteum. % 6. (Ziegler.)
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140 DISTURBANCES OF THE CIRCULATION

tissue than is actually present. At the peripheral parts of the acini
new fibrous tissue is oceasionally seen between the almost unaltered
liver-cells. In a few instances this may be a prominent feature,

In the earlier stages of this affection the liver is smooth and often
considerably increased in size from the large amount of blood which it
contains. On section, it presents a peculiar mottled appearance, the
centre of the lobules being of a dark-red eolour, whilst the peripheral
portions are of a yellowish-white. This latter appearance is oceasion-
ally increased by fatty accumulation in the peripheral liver-cells, The
appearance of such a section is not unlike that of a nutmeg (Fig. 107).

C 1

Fi1G. 1oy.—Passive Hyperemia of the Liver. a, @', a® intralobular
veins, round which the liver-cells have atrophied. This zone appears
pale, as the red corpuscles, with which the distended capillaries are
crowded, are unstained. ‘T'he external zone is fatty, but stains in the
usual manner. To the naked eye, in unstained sections, the central
zone 1= dark, and the peripheral fatty zone, pale. x =25,

Ultimately, the organ may undergo a gradual diminution in size,
becoming more or less irregular on the surface. This is due to atrophy
of the central cells of the llnhulﬂs, mainly from mal-nutrition (p. 187),
but partly from pressure of the dilated central veins and the con-
tracting interlobular growth.

Passive Hyperzmia of the Lungs.

In the lungs, long-continued passive hyperemia produces that
peculiar induration and pigmentation which is known as Brown
Induration. This most frequently results from stenosis of the mitral
orifice or from insufficiency of its valves. The consequent changes
consist, in the first place, of elongation and dilatation of the











































204 DISTURBANCES OF THE CIRCULATION

organisms that suppuration ensues wherever they are lodged (see
Pyemia), The Streptococens pyogenes is  the organism most fre-
quently present, and to it the infective properties of the broken-
down clot are due. In the great majority of these cases the veins
affected lead directly from a wound, and then the mode of entry of
the specific mierocoeei is evident, In many cases, no direct infection
can be traced.  When infective softening is due to putrefactive bacteria
the thrombus is converted into a stinking yellowish red fluid.
Organisation.— Organisation of thrombi is most frequently

FiG. 113 —Orpanisalion of a Thrombus. a, middle coat of vein; 4,
proliferation of cells of internal coat ; ¢, portion of unaltered throm-
Ih'l.l's infiltrated with lencocytes; o spaces lined by spindle-cells
forming the new vessels in the organised thrombus; e, site of old
thrombus now occupied by spindle-cells and fibollated tissue,  x 200,

(From a specimen by J. X Rolleston.

observed in arteries which have been ligatured. By this procedure
the middle and internal coats are divided ; the eut ends of these at
once retract and become inverted, while a red thrombus forms on each
side of the ligature, extending from the divided ends until it almost
or quite reaches the first collateral branch, The thrombus thus formed
undergoes the changes deseribed under decolourisation, and gradually
disintegrates, playing a purely passive part in the subsequent process.
The cut ends of the vessels undergo proliferative inflammatory changes.
The intima becomes thickened, and the internal elastic lamina obscured




FINAL CHANGES IN THROMBI C205

and in places broken up. The clot becomes gradually invaded and
replaced by new cells derived from the endothelium and fixed con-
nective-tissue cells of the vessel (Fig. 113) by what is apparently a
proliferative inflammation. Channels lined with these cells traverse the
clot, and here and there separate it from the vessel-wall (Fig. 114).
These ultimately form blood-vessels connected with the now enlarged
vasa vasorum, by means of vessels entering by the cut end or by the
spaces where the internal elastic lamina has disappeared. The vessels

FiG. 114.—Orpanisd Thrombns.  The thrombus s replaced by o mass
of fibrous tissue lined with endothelium. Twao large channels have
been formed, one (a) betwesen the wall of the vein and the thrombus
the other (#) through the thrombus [canalisation). Where the
organisation is most complete (¢, &) the wall of the vein is thickest,
#* r5. (From a specimen by Dr. Rolleston. |

(Fig. 115) and channels (Fig. 114)in the clot oceasionally communicate
with the blood in the ligatured vessel; eventually the clot becomes
entirely replaced by fibrous tissue, reducing the affected portion of
the wvessel to a mere cord. In venous thrombosis the vessels and
channels in the thrombus may communicate with the lumen of the
vessel on both sides. In this way, by another form of canalisation
(p. 203), the circulation may become more or less completely re-
established. This is especially frequent at the juncfion of the
common iliae veins in cases of white leg (phlegmasia dolens). It is






















212 DISTURBANCES OF THE CIRCULATION

a depressed scar may be all that remains to indicate the change. The
central parts of a large infaret may soften, but the general changes and
ultimate results are the same.

If pyogenie cocei are present in considerable numbers suppuration
will follow, and the infaret become converted into an abscess (see
P ysemia).

(2) The effects of arterial obstruction will also depend  upon  the
readiness with which the cxisting anastomoses can be utilised. Bier
maintains that there is a marked physiological difference between
the limbs and the viscera in this respect—the existing anastomoses

FiG. 119.—fed fufarct of the fung.  a, cenire of infarct; &, projec-
tion of pleura caused by infarct ; ¢, apex of infarct where opened up
artery bifurcates ; o, &, hypersemic lung-tissue.

being readily available in the limbs, but not in the viscera. In some
instances, however, the inefliciency of existing anastomoses is capable
of a mechanical explanation. Spasm of the intestine interferes with

the circulation in its walls (Mall), and spasm of the intestine is one of

the earliest results of embolism of the superior mesenteric artery.
The spasm is, therefore, a sufficient reason for the failure of the
anastomoses to preserve the nutrition of the intestine, which generally
undergoes gangrene when a branch, supplying more than two inches
of its length, is blocked.

Calcification or other disease of the anastomosing vessels, or of the
arteries supplying them, by preventing dilatation may interfere with

™
















INFARCTION OF THE LUNG 217

produects of embolism, thrombosis, or rupture of the pulmonary
vessels.

In favour of embolism of one or more branches of the pulmonary
nrlut’}'lnul}' be urged (1) the frequent existence of a thrombus in the
right auricle ; (2) the occasional discovery of an embolus in the largest
artery entering the infarct; (3) the general resemblance which these
masses bear to infarcts of the spleen and kidney; and (4) the possibility

FIG. 121.—/nfarct of the Lung. a, centre of infarct; &, base of infarct
causing projection on surface; ¢, section through artery, a branch
of which suppliesinfarcted aren ; &, &', hypersemic lung tissue,

of producing them experimentally. Against embolism as the sole
cause are (1) the not infrequent absence in these eases of thrombosis
and all other known caunses of embolism either in the systemic veins or
in the right auricle; and (2) the still more frequent failure to find an
embolus in any branch of the pulmonary artery itself.

That thrombosis is at least an occasional cause of “ pulmonary
apoplexy " is inferred from (1) the existence, in a few of the cases, of
atheroma in the pulmonary artery ; (E} the presence of a thrombus (with-
out any sign of embolism) in the main artery supplying the infarct ; and
(3) the extreme retardation of the blood-current at the time the
“infarct " is formed. On the other hand, all these phenomena may
exist without any infarction.

Unquestionably the most constant condition present in these cases
is 4 marked diminution in the veloeity of the circulation and a long-


































PARASITES

F1G. 12— Pedfenli parasific in Man, Fip. 1.—Pediculus pubis (female)
Fig. 2. Pediculus pubis (male). ® Fig. 3.—Acarus scabics, (f) female,
() male—ta show comparative size. Fig. 4.—Pediculus eapitis
(female). Fig, 5, —Pediculus capitis (male). Fig. 6, —Cwa or nits of
Pediculus eapitis. Fig. 7.—Pediculus corperis (female), Fig, 8.—
Pediculus corporis (male), These figures show the comparative
size a5 well as the distinguishing i features : a, antenna: ; 5, |L'g:~: €y
penis ; o, notched posterior segment ; ¢, eyes; #, proboscis; s, glo-
tinous sheath surrounding hair (4). X 15.













232 PARASITES

e i

FiG. r27.—1. Head of Fenre softum, front view. = Head of Seric
sofiwm, side view. 30 Head of Fenie saginata, front view, 4. Head
of Bothriccephalus {afus, side view, &, hooklets; », rostellum ;
5, suckers ; m, summit of rostellum,  x 20,

=

]
'
:I
|
o
| F1G. 120.—One of the middle segments from a Tawia
| pu s L s 1
Fig, 128 —Fenta echemno- soginata. I, LeSLes; v.d,, vasa deferentin; o,
cocens. % 120 (Ziegler ovary ; sf., uteris; ., vagina; o, genilal pore
after Leuckart.) = B,
|




ANIMAL PARASITES L

F1G. 130 — Fenia sofinm. Mature pro-
glottis, with ova. Branching of uterus
less complex than in Fig, 13oa. = 6.

F1G. 1304 — Yenta saginata. A proglottis near
the terminal end, showing the female genera-
tive organs crammed with ova, 4., genital
pore. ¥ O

FIG, 131.—Hothriocephalns lntus, Three mature segments with coiled
rosette-like nterus and central genital pore. = 6

































244 PARASITES

which thus reach the stomach of the mosquito, pierce and escape from
their sheaths and bore their way into the thoracie viscera, where they
undergo further development (Fig, 138). On the death of the
mosquito they fall with the body of the insect into drinking water,
and thus are conveyed to the stomach of man, Here they develop
into a larval form, which escapes from the alimentary tract into the
lymph-channels and there develops into the adult form as deseribed
above. From this resting-place the female d ischarges her embryos into
the blood-stream by way of the thoracie duect.

FiG. 138. —Filoria sanguinis hominis nocturna. Section through the
thoracic muscles of @ mosquito about a week after infection with
filarize. In(a)and (#) the rudimentary mouth and alimentary tract,
which are formed during this stage, can be seen. % go.

{From a specimen by Dr. Manson. )

Effects.—In most instances of filariasis no effects are observed. In
a few eases, however, there may be found associated with the existence
of filariee in the blood (1) an enormous overgrowth of the skin and
_ subeutaneous tissue of the lower extremities, and ocecasionally of
| other parts (elephantiasis arabum). In these cases but few filariz can
be found in the blood. According to Manson the elephantoid
condition is due to the premature discharge of the ova of the filaria.
These ova are more than four times the breadth of the embryos and
broader, therefore. than the lymph-channels in the glands through
which they cannot pass, and in which, therefore, they are likely to
become imbedded. Manson suggests that these ova block the lymph-
channels in the lymphatic glands one after another, until the whole
area drained by the connected lymphatics is engorged with lymph.
Overgrowth of the superficial parts follows. The absence of embryos
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VEGETABLE PARASITES 203 .
on both eves of each of a series of rabbits, and one eye in each animal A
| : : i : [
was inoculated with pyogenic cocei, chielly the Staphylococcus pyogenes I
aureus : all the aseptic eyes healed without suppuration, while all i
 those infected suppurated and were destroyed, except some in which | I:
rl the operation was quite superficial (Knapp). Upeon man numerous | ||
" il
| { !!
.' |
|
I
.' i
i !
‘ |
|
|
Il
I
1.‘ ‘
{H|
| |
i
i |
i
fi I
1
|
| !
FiG. 155 —Sfaplvlococe s prasestes aierete, FiG, 1sb.—Streplococcns pyorenes, Streak
| Streak-culture on nutrient agar-agar, culture on nutrient Felatine. |
| |
| experiments have been made : eultivations of staphylococei have been i
binoculated upon the cutis and have led to the formation of small !
il abseesses.  Similar cultivations have been rubbed into the normal skin I
b of the arm and have induced the formation of numerous impetiginous '
bopustules. Boils and, in one case, a large carbuncle have been produced
bin a similar manner., Lastly, the subcutancous injection of these -
organisms has resulted in the formation of abscesses (p. 270). i
|
i
| -










206 PARASITES

such as are now known to occur in other rapidly multiplying cocei,
It is distinguished from ordinary cocei by its smaller size ; by the con-
stant interval, about equal to the diameter of the coceus, between the
C individuals in the groups; and by the fre-
quency of its oecurrence wpon and in the
pus-cells, Neisser considered its presence a
means of diagnosing gonorrheeal from other
discharges. It was subsequently shown that
the separation of the cocei is due to swelling
of their eapsules, It multiplies by fission in
two planes alternately. In the first stage it
is a diplococecus, each coccus having a bean-
shaped outline. In the next stage each
“bean” subdivides, and a tetracoccus is
: . formed. The number of cells affected is
I JEM_LE;—L—Fﬁ”“;"}f: {D":::' always relatively smafl], anfl: varies i:n‘ different
are in the pus-cells, There ©35€S. The coccus is cultivated with much
are two tetrads and two difficulty. Cultures were first carried out
single cocel, the rest are sumeﬁgfuny bJr Bockhardt, This investigator

diplo-cocei. The three cells . - A " 5T T
<hown are all of the malting.  ected a “fourth™ cultivation into the

cleated variety. » rooo. urethra of a general paralytic, and produced
a purulent discharge. The man died of
pneumonia ten days later, and an examination of the urethra led
Bockhardt to believe that the cocei probably pass through the epithe-
lium into the lymphatics of the fossa navicularis, where they excite
acute inflammation. They enter into white corpuscles, and either
pass with them into blood-vessels, where they die, or come away in the
pus.

Since then Bumm has succeeded in cultivating the gonococcus upon
solidified blood-serum ; he inoculated a second and a twentieth culture
upon a female urethra, causing typical gonorrheea in each of the two
cases. The proof of causation, thus placed beyond doubt, was difficult
to obtain, as no animal is suseeptible to the disease.

With regard to complications—suppurative lymphadenitis (bubo), an
occasional oceurrence in gonorrheea, is said to be due to infection of the
glands by ordinary pyogenic organisms, the urethra in these cases being
the seat of a mixed infection. The gonococcus, injected into subeu-
taneous tissue, does not cause suppuration, but disappears in twenty-
four to thirty-six hours. It is, however, the only organism present in
one-fifth of the eases of suppuration in the Fallopian tube (pyo-salpinr).

The gonococcus may be present in joints, which are the seats of
gonorrheeal arthritis: in some cases ordinary pyogenic organisms have
been found, but in most cases none at all. It is quite unusual for gonor-
rhaeal joints to suppurate. Gonococei have been found on the valves
of the heart in endocarditis, and have been cultivated. Inoculation of
















VEGETABLE PARASITES 401
distances: later on the bacilli break up and the spores are set
free. Under favourable circumstances these grow e
into bacilli. In living animals, where the supply ‘?‘5?"' 9

of oxygen is not sufficiently plentitul, the long ﬂ = nﬂ
filaments and spores are not found, but the rods g
multiply rapidly by division. In a stab-culture, g ﬂ
the growth takes the form of an innumerable "-”g E
number of branched spikes jutting out transversely E

from the line of puncture. These spikes are largest ﬂ
and most numerous near the surface, gradually
hecoming smaller and more widely separated until E
they cease a short distance above the end of the ﬁ

stab (Fig. 162). The bacilli retain the stain when

treated by Gram's method. They are readily Fic. 161, — Bacillus

i i E alyatoy ipad cfhracis, with
stroved, sucenmbing to the action of gastrie juice e ' :
e i 8 8 2 spores, free and in

and to putrefaction : the spores are unaffected by e

cither of these influences and are among the most

resistant organisms known. They
may be separated by filtration, washed
with distilled water, alcohol and
ether, and then dried ; but, notwith-
standing all this, they will still,
under favourable circumstances, de-
velop into bacilli, and, when in-
oculated, give rise to splenic fever.
The products of the anthrax-bacillus
have been already discussed and
tabulated (p. 275). Other facts
regarding it have been given in the
earlier part of the present chapter.

o v
5

i

e i S

Animals vary enormously in their
susceptibility to  anthrax - baeilli.
Those most susceptible, such as

g
|
i
:
i

white mice and guinea-pigs, die

i b Y

from splenic fever a few hours after
inoculation ; whilst those least sus-
ceptible, such as white rats and
Algerian sheep, remain unaffected.
[n man, who is to a moderate extent
susceptible, the disease is at hrst
iocal, but soon becomes generalised.

In animals that have died of

!-ip]l_‘llil" fever, the spleen is much
: : B enlareed, the glands, nearest the
Fic. i162.—HMacilfns anthracis. Stab-cul- i 8 ; 8 I :
ture in nutrient agar-agar. point ot entry, are swollen, an
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FiG, 164 — Facilins |"_]-,."'-"IJ4"-'-'I'. Streak-culture

on nutrient gelatine,

Bacillus diphtherize.

whic

VEGETABLE PARASITES

B. typhosus.

. Actively maotile

When ‘' streaked " on surface of
gelatine forms a Narrow wihite
line of growth along the track of
the needle (Fig. 164}

In gelatine ** ghake-culture " pro-
duces no gas.

On potato forms an almost in-
yisible transparent white film,

Does not curdle milk.

[pesnot produce frdol in peptone-
broth-cultures.

Feacts with serum from patients
with typhoid fever.

?

_i:
:
!

[ f=l= ] [+ _:‘r|,|_:|

b

&L

F1G. 165, —8acifins coli

culture on nutrient gelati

300
B. colt commuenis.

Sluggishly motile,

When *°
f__:-{:‘.;l.l.ir'..u' forms a broad dense
growth spreading out on both
sides of the track [Fig

In gelatine '* shake-culture ™ pro-
duces bubbles of gas.

On potato forms a thick slimy
vellowish or brownish !::'mwtl'..

Curdles milk in about 48 hours.

Produces frdof in peptone-broth-cul-

strenked  on surlace ol

IGE)

tures.

[Does not react with serum from patients
with typhoid fever,

Sireal.

e [(Sea p. 3000)

“ONIIEIENES,

In 1883 Klebs drew attention to a bacillus

1 he had found constantly present in diphtheritic membrane. In
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solutions are prepared, the first consisting of 1 gramme of methylene
blue dissolved in 20 c.c. of 90 per cent. aleohol to which 50 c.e. of
glacial acetic acid and 950 c.c. of
distilled water arve subsequently
added : the second, of a filtered solu-
tion of 2 grammes of vesuvin in 1
litre of boiling water. Cover-glass
l][‘{",l).ll't",'il_‘i_i_‘.ll]!-i are stained from 1 to 3
seconds in the methylene blue solu-
tion, washed, stained in the vesuvin
solution from 3 to 5 seconds, rinsed
in water, dried and mounted. The
polar corpuscles are stained blue,
the rest of the bacilli being brown
(Hewlett). This method is supposed
to be of some value in differentiating
Leefler's bacilli from others.

The organism can be cultivated
in many media. It does not liquety
gelatine. It grows well in milk;
but the most frequently employed
eulture-ground is Lefler's serum.*
A minute portion of membrane trans-
ferred to this will develop, in the
course of twenty-four hours, small
grey elevated discs with pale circum-
ferences (Fig. 168). In secondary
cultures these show a tendency to
become arranged in lines (Fig. 167). N e e e
Growth can take place at any tem- cu'ture on blood-serum.  {Loeffler.)
perature between 707 F. and 108" .,
but is most luxuriant when it remains between 927 and 09° F. Moist
heat of 140° F. is rapidly fatal, but dry heat at 208° F. may take an
hour to destroy the organism. A free supply of oxygen encourages, but
15 not essential to, its growth. There isno difficulty in maintaining the
virulence of the organism during cultivation ; but if a culture be left
undisturbed for some months its virulence diminishes, and this result
follows more rapidly if it be allowed to become acid. In either case
replantation into a fresh culture-ground rapidly restores the virulence.
The organism resists drying to a much greater extent than is usual in
baeilli which do not form spores. Ifa specimen be dried and kept dry for
six months, it will grow as soon as it is placed under favourable con-
ditions. This point is of great practical importance, and emphasises

®* Peptone, 1.0; grape-sugar, 1.0; chloride of sodium, .5; neatral gelatinised veal-
broth, roo.0; blood-serum, 302,.0.
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VEGETABLE PARASITES 317
stain with the ordinary solutions before mentioned, but do not retain
the colour when treated by Gram's method, Other organisms pos-
sessing the same anatomical characters have been deseribed by several
ﬂlm:r;-;»n,-_ Gruber maintains that in the cholera-spirilla variations in
the size, curve, sharpness of ends, and
pumber of flagella are common, and
depend on the special :rp]'(l‘umi:- in
question,on the conditions of growth,
and on the age of culture.

Culture-experiments show that the
vibrio grows well upon all the ordi-
narv media, and its exceptionally
nnpi{l multiplication can be watched
in a drop of meat-infusion upon the
under surface of a cover-glass. If
linen, stained with cholera-dejecta,
he kept moist and exposed to the air,
growth is also very free for two or
three days. The colonies upon nu-
trient g{_:]:ltinc or agar begin as very
pale tiny spots, which, as they get
larger, present a slightly irregular
outline and a finely granular surface :
Koch compares them to heaps of
powdered glass. On the second day
the gelatine liquefiesin the immediate
neighbourhood of each point, and the
colony sinks into a bell-shaped de-
pression with a white apical point.
The appearance of a long narrow
funnel is very typical when a tube is inoculated by puncture. In
the case of allied organisms, liquefaction generally takes place more
rapidly. The proof of the individuality of this organism depends upon
the combined evidence afforded by (1) the microscopic appearances ;
(2) the results of cultivation on gelatine and on agar; (3) the indol
reaction with peptone-cultures; and (4) the effects of inoculation on
animals.

The growth reaches its limit in a few days, remains a short time
stationary, and then diminishes, the bacilli either shrivelling or swelling,
and staining more or less imperfectly, Many strange “involution-
forms " appear: these have been thought to belong to different
species.  Clear spots failing to stain have been regarded as spores;
but spirilla containing these spots are not more resistant than others,
and it is now generally acknowledged that no spores are formed.

Growth is most rapid at 86° F. to 104" F., and stops if the tempera-

FiG. 173.—Chafern-vibrio.  Stab-cultur:
in nutrient gelatine.
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course, and is known as acule general fubervidosis ; when they are limited
to a special organ or tissue, the disease is of much longer duration,
and is termed local tuberculosis—e.g., tuberculosis of the lungs. A loeal
tuberculosis often serves as a point of origin for
s ke 2 general infection (acule general tubereulosis).

D

MORPHOLOGY OF THE BACIL-
1 LUS.—The bacillus is a minute organism, 2 u to
\ < 6 p long—two or three placed end to end being
N % thus equal to the diameter of a red blood-cor-
| 2l puscle. It is very thin (} to } of its length),
i motionless, and rounded at the ends. It can
Fio: 55 Bast e tber be easily seen when stained by the Ziehl-Neelsen
o P I (p. 279) or by Gram’s method (p. 278), and
closely resembles leprosy- and smegma-bacilli.
It has generally a beaded appearance, clear spots alternating with
stained parts (Fig. 177). The bacilli are usually straight, but may be
curved : in the large majority of cases they occur singly, but occasionally
are found in pairs.  Multiplication is very slow and takes place by fission.
The organisms can be cultivated on media containing glycerine or
blood-serum and ave aérobic. Their growth is invariably slow, and it
is only after some weeks that a culture presents its most character-
istic appearance. By that time the colonies have to the naked eye
a heaped-up, scaly appearance, the older parts looking dry and
shrivelled (Fig. 179). When examined under the microscope the
margins of the colonies show a
peculiar wavy form, due to parallel
chains of organisms following the same
curve (Fig. 178). As the bacilli thrive
only at a comparatively high tem-
perature (82° F. to 108° F.), they do
not multiply outside the body, but live
a wholly parasitic life. They can, how-
ever, extst outside the body for some
weeks, and have even been found to
retain their virulence after such exist-
ence for six weeks in putrid sputum, py =
and for six months in the dry state. 1":";1;;‘_’; :;:;’:f::ﬂ:nﬁ::mi
In putrid fluids they do not long hold . "oratiel tines. » s00. (After
their own against the rapidly multi-  Koch.)
lving septic organisms, which are _
Ee};;t.erg aﬂnI;:-ted quf- the ordinary conditions outside the body. Their
virulence is very constant ; nearly two years’ cultivation fni.lt‘ad to atten-
nate it (Koeh). The bacilli are readily destroyed by boiling and by
sunlight. Desiceation without sunlight does not destroy them. They

""~.| i
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resist the action of a 1: 1000 solution of perchloride of mercury for
some minutes. A 1: 20 solution of carbolic acid acts more rapidly.

PRODUCTS OF THE BACILLUS.—Koch concentrated
and filtered the products of the bacilli, and called the filtrate thus
obtained fuberculin. When injected into infected animals this substance
produces fever and a marked local inflammation in the neighbourhood
of the tuberculous foci, leading in many cases to further caseation
and dissemination of the disease ; but when injected into animals free
from tuberculosis it produces no effect, save, in some cases, a slight and
transient rise of body-temperature. The B. tuberculosis produces three
classes of poisons: (1) a nweleo-albumin or fever-producing substance,
(2) a erystalline fatty acid (necrotic
acid) producing neerosis of the
tissues with which it is brought
into contact, and [:."Ijl a direct
poison, concerning which little
is known. It has been found
that the intraperitoneal or intra-
venous injection of the dead
baeilli will eause the formation of
tubercles in those organs to which
the dead organisms are carried.

SOURCES OF THE
BACILLUS. In every case
of tubercular disease the bacilli
are introduced from without, and
are derived directly or indirectly
from some previous case of the
disease in man or animals. The
two principal sources of bacilli
are {l) the sputum .u_f' persons with
tuberculous lungs, and (2) the milk
aof coms mwith tuberculous udders.

1. Sputum. — When it is
remembered that about one-
seventh of mankind die of pul-

monary tuberculosis, and that, FiG. 170.—Twberele-bacilius. Surface-culture
on glycerine-agar,

in the majority of cases, the
patients, for weeks or months,
expectorate large quantities of baeilli, without any precautions being
taken against infection, it is clear that there is an ample supply.
The bacilli, with small particles of mucus, expelled by coughing, I'I'I.'-;J-'
be inhaled directly by the healthy; but the sputum which dries upon
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handkerchiefs, bedding, garments, furniture, and the walls and floors
of workshops and other rooms, thenee to be detached as dust, appears
to be the most fertile source of infection.

2. Milk.—When the disease of the udders is extreme, tubercle-
bacilli can be found in the milk ; but when the disease is less marked,
its infective quality can only be shown by inoculation, and, less certainly,
by feeding, Butter made from infected milk is itself infective,

Other sources of tubercle-bacilli exist, but they are rare :—

3. The feeces and the urine, in cases of tuberculosis of the
intestine and the genito-urinary tract respectively, and the discharges
from tuberculous abscesses and ulcers, arc infective.

4. Tubercle-bacilli may be oceasionally conveyed in tuberculous
meat. The muscles themselves are rarely involved, but infected
glands may be left, or the meat during its removal may be smeared
with tuberculous material. The surfice of meat, however, is generally
raised to a temperature over 100° (. in the process of cooking; and
this source of infection is, therefore, practically confined to those cases
in which glands are eaten, or in which raw meat is prescribed in the
treatment of disease.

5. Tuberculous parents may infect their offspring during intra-
uterine development. This possibility will be referred to under the
next section.

MODES OF ENTRY. There are four possible ways in which
tubercle-bacilli may enter the body: (1) inkalation, (2) feeding, (3) in-
oculation, and (4) in utero_from the mother.

1. Inhalation.The inhalation of tubercle-bacilli is a frequent
cause of the disease, especially in adults. This is shown by the
frequency with which the lungs, and the lungs alone, are involved ;
by the readiness with which animals can be similarly infected. and by
the accidental death, in one case, from pulmonary tuberculosis, of ‘an
assistant engaged in such an experiment. It does not follow that all
the tuberele-bacilli inhaled pass into the tissues. In ordinary respira-
tion they are not carried beyond the smaller bronchi, where they may
be deposited, and as they multiply but slowly, many are expelled by
ciliary action and coughing before they can seriously injure any spot
and effect an entrance. In the deep inspiration through the open
mouth which follows the expulsion of the reserve air in coughing, the
bagilli may be carried almost to the infundibula, if not to the air-
cells, while the existence of pleural adhesions, or of a badly formed
thorax, by limiting the movements of the lung will lead to the reten-
tion of loeal secretions,

Having no power of locomotion, the baeilli must be carried through
the mucous membrane like the particles of carbon in anthracosis.
The leucoeytes, reaching the surface, may there meet, enclose, and in
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wound, and, later on, give rise to progressive infection of lymphatics,
glands, and distant purts. Sometimes, as in the case of the lungs and
alimentary tract, the bacilli may cause changes in the glands and
distant parts without producing any visible lesion at the point of
entry.

The majority of the cases of tuberculosis due to inoculation vecur
secondarily in eases of pulmonary tuberculosis, and are thus comparable
to the intestinal tuberculosis which results from swallowed sputum.
Thus, the patient may inoculate an excoriation in the hand from an
infected handkerchief or pocket.

4. Infection in Utero.This may oceur in cases of tuberculosis
of the placenta. The possibility of latent tubercular disease being
conveyed through the medium of the ovum or of the spermatozoa will
be referred to when the influence of heredity is considered.

There is some difference of opinion as to the principal seat of
invasion in instances of tuberculosis oceurring in young children, It
is often stated that the lungs are not affected in the same propor-
tion as they are in later life ; that the disease is not so localised ; and
that the lymphatic glands are more universally affected. It is
also maintained that the intestine is the part most often attacked
primarily, even in those cases in which the patients ultimately
succumb from disease of the lung. It is certainly sometimes possible
to trace the infection from an old calcified gland in the mesentery, to
the retro-peritoneal, posterior mediastinal, and bronchial glands, and
thence to the lungs. On the other hand, observers generally agree
that, in the large majority of cases of tuberculosis in children, the
bronchial or cervical glands alone are caseous-—an indieation that
infection has occurred by inhalation, or through the mucous membrane
of the mouth,

EFFECTS OF THE BACILLUS IN THE TISSUES.
Once deposited in the tissues, the bacillus proceeds to multiply, and
to produce a special lesion which for a long time was considered
characteristic, and is known as a tubercle (Fig. 180). Each tubercle,
as a rule, contains the following elements: (1) centrally, either one or
more multinucleated giant-cells, containing tubercle-bacilli (Figs. 181
and 182), or some granular débris surrounded by giant-cells; (2) out-
side the giant-cells,in most cases, large cells with big nuclei and granular
protoplasm, called epithelioid cells(fibroblasts); and (3) outside these again,
a zone of lencocytes, which has no definite external or internal limit.
The giant-cells in slowly developing lesions often send off processes
which anaslomose and help to form an open network in the periphery
(Fig. 183). In the meshes of this reticulum the epithelioid cells and
leucocytes lie; In other cases the reticulum is less prominent, and,
according to many observers, it is not infrequently absent.
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FiG. 183 —A/ultinucleated and Branched Cells from a firm Grey Miliary

] ar

F1G. 184.— Twderculosisof the Liver. TFroma Case of General Tubercu-
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Fubercle of the Lung in a Case of Aente Tuwberculosis. Wide meshes
are seen in the immediate vicinity of the cells enclosing a few leuco-
cytes. The branched processes are directly continuons with the
reticulum of the tubercle. % 2c0.

losis. The fat is unstained and is represented by the pale areas in
the periphery of the lobules. a, al, a¥, &% fat in the peripheral cells;
#, small branch of portal canal; ¢, peritoneal surlace; @, al, a2, d?,
recent tubereles : ¢, €1, intralobular veins, X 24.
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Sometimes, especially in the lungs, the formation of giant-cell
systems is followed by more or less acute inflammation in the surround-
ing tissues.  This may be so great as largely to mask the tubercles
themselves.

SOURCE OF THE CELLS IN TUBERCLES. Baum-
garten’s conclusions are now generally accepted. According to these,
the giant-cells and epithelioid cells are derived from the local tissue-cells,
including both epithelial and connective-tissue. Baumgarten, experi-
menting with albino rabbits, introduced pure cultures of tubereles
bacilli into the anterior chamber of the eyve. In a few days mitotie

F1G, 185.—A Giant-cell System, invisible to the naked eye, from the hver
of a child, aged five, who died from acute tuberculosis. A giant-cell
with two groups of nuclei and several bacilli is seen near the centre.
Surraunding it is an area of commencing caseation in which the
cells are becoming indistinet.  Enveloping this is a zone consisting
of epithelioid cells (fibroblasts) and leucocytes. The leucocytes are
most numerous on the side where the easeation is most advanced.
The whole mass is imbedded among granular liver-cellsin the inter-

lobular aréea. X 2500

changes appeared in the connective-tissue and endothelial cells of the
iris. These changes were limited to the cells in which_ bacilli were
present. They were followed by proliferation of the cells themselves,
which gradually assumed an epithelioid type. The proliferating patch
was then gradually invaded by leucocytes, until they quite obse ed
the epithelioid cells. Giant-cells were oceasionally present, but only
in the later stages; when present, they showed no sign of division

but only of degeneration. .
Metschnikoff, on the contrary, maintains that the cells believed --_-
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oceurs in the smaller lesions and in many of larger size which open upon
the inner or outer surface of the body, and from which the infective
material can be thus discharged, The change obviously tends to proteet
the organism against general infection from the focus in which it oceurs.
and indicates that the tissues have gained the upper hand and haye
imprisoned the bacilli. When complete it is the most favourable change
that can possibly oceur. i
Sometimes, especially in cases which have run a chronie course, and
in which the diagnosis may have been “chronic bronchitis,” hard,
glassy bodies, often specked with black pigment, are found in the
lung-tissue. There is no caseation, and the microscope shows the
masses to consist of almost hyaline fibrous tissue. This complete
fibroid transformation is said to eccur occasionally in lymphatic glands,
and indicates that the bacilli are dead. On the other hand, while
the caseated material persists, the focus remains infective, and the
organisms, though quiescent, are alive.
3. Calcification may follow caseation if the cheesy products
become encapsuled and almost all the fluid is absorbed : the deposit
of lime-salts in this cheese-like material converts it either into a gritty
mass or into an irregular stony body. Caseous mesenteric glands ;
especially prone to this change. Calcification principally affects very
old limited lesions. When the calcification is complete, the lesion
ceases to be infective,
Sections of the small caleareous particles, when decalcified and
examined under the microscope, are seen to consist of a series of con-
centric layers. These layers are composed of a substance which,
according to Metschnikoff, gives the same reactions as that forming
the envelopes of the tubercle-bacilli. Arguing from his experiments
on Algerian rats, he maintains that these layers are formed by degene-
rative changes in the bacilli within the giant-cells, and that they
subsequently become infiltrated with phosphate of calcium. They are,
therefore, to be regarded as by-products of the struggle between the
cell and the bacilli, ]
4. Softening. (Clronic Abscess.)—Caseous masses do not always
dry up and become encapsuled, but often soften and break down -:
the pus of a chronic abscess; and even when they have become
encapsuled and calcified, softening may occur round about them: a
chronic abscess forms, and the dead material is discharged. While
the smaller encapsuled foci, and especially those which lie deep in 4
substance of organs, become dry and calcified, the extensive, diffuse
lesions, and those lying near a skin or a mucous surface, tend to softens
in other words, the less the resistance of the tissues, the greater 18
the tendency to softening. It seems that some irritation of the tissues
is the cause of the exudation of fluid into the cascous mass, and that
this exndation changes the latter into a chronic abscess ; for an examis
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through the adductor magnus into the popliteal space, penetrating
between the superficial and deep posterior leg-muscles, and finally
pointing by the inner malleolus, Such an abscess is contained iy a
dense fibrous sheath, formed by inﬂammatﬂry thickening of the natural
connective-tissue,  The sheath is sometimes strong enough to be dis.
sected out and dried. The cavity is crossed by fibrous bands, whi ,l
may contain vessels, and eare must be taken lest a finger introduced
during life tear the:m The inner lining of the wall of the cavity is bug
slightly vascular—the contrast between the ehronie and acute absces ',
in this respect being very marked. It is usually coated with a cheesy ¥
deposit of lrrf:gular thickness, outside which lies a very thin layer of
granulation-tissue. At the upper extremity is the diseased bone— the
JSons el origo malorum.

INFECTION OF OTHER PARTS. 1. By Lymphatics,
—In this way masses of conglomerate tubercle (p. 337) and patches of
infiltrating tubercle, such as those of the skin (scrofuloderma), are
formed. It is supposed that leucocytes enter the primary focus, tak
up bacilli, and wander out again along fine lymphatics into the sur.
rounding tissues, there to sicken and die not far from the parent mass,
A fresh tubercle thus forms and caseates, and its margin coalesces
with that of the parent mass, which in this way gradually enlarges.
The young tubercles form the greyish translucent ring, with here and
there an offshoot, seen round the conglomerate mass. But, occasion-
ally, a leucocyte, containing a bacillus, finds its way into a lymphatie,
and is carried by the lymph-stream to the nearest gland. Thus, the
process of infection of mesenteric glands from an intestinal uleer mn
sometimes be traced by the presence of tubercles along the track of
the lymphatics, Infection by lymphaties is most frequent when there
is a marked lesion at the point of entry—e.g., in tubercular uleeration
of the intestine. ‘Tubercles have been found in the thoracic duct in
cases of acute tuberculosis : this is evidence that the bacilli passed by
this channel to the blood.

The lymphoid tisswe is not only the mediom by which the d:saens
spreads, it is also the place where the tubercle-bacilli are most
actively attacked, and where therefore they are most likely to be
destroyed. If the organisms pass the lymphoid follicles in the
muecous membrane, they have still to deal with the lymphatic gla.nd
beyond.

A somewhat strained analogy has heen drawn between the collec-
tions of lymphoid tissue distributed along the mucous surfaces and the
fortified towns which guard a frontier. The lymphoid masses serve #
garrisons from which leucoeytes issue out and deal with any ﬂl'gﬁﬂi i
they may chance to meet. Unfortunately the discriminating power ot
the ]:-hugnc}'tt:s is not equal to the oceasion, and they sometimes carry
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apparently to the rapid entrance of numbers of organisms into the
blood, is far from being really general ; for while the lungs, spleen,
liver, kidneys, and testes are very frequently affected, the voluntary
muscles, mamma, ovaries, and thyroid gland nearly always escape. Thus
a series of regular gradations oceur, commencing with (1) the most
wide-spread miliary tuberculosis, and including successively (2) cases of
miliary tubereunlosis limited to the meninges or peritoneum ; (3) eases
of multiple infiltrating tuberculosis—i.e., tubercle limited to glands,
skin, or bones and joints ; and finally (4) cases in which a single spo
of skin, a single joint, or a single gland is affected.

The selection of special organs in “ general " tuberculosis seems to
indicate local predisposition on the part of these organs. In this
way the limitation of the infection to the meninges can be explained.
There is no reason for assuming that the bacilli are arrested in them
rather than in other parts. The same explanation appears applicable
to cases of limited miliary tuberculosis, and may possibly be the
reason why tubercular meningitis affects the base rather than the
convexity of the brain. Again, there seems no other explanation to
offer of what seems to be a well-established elinical fact—viz., that
children who suffer from multiple lesions of skin, glands, bones, and
Joints do not develop visceral tuberculosis nearly so often as those in
whom a single joint is affected. 4

Next, with regard to the dose of organisms : this may be large or
small. It may be single, or it may be repeated at longer or shﬂltﬂ-'l.'
intervals. The different doses may come from the same or from
different foci, giving rise to successive “crops” of tubercles, dis-
tinguishable after death—the more recent being small and grey, and
the older large and yellow. When only a few bacilli enter the eircu-
lation at one time, the infiltrations which they excite reach a far
larger size than they could possibly attain in the speedily fatal cases
of general tuberculosis.  Many of the cases in which single glands are
affected are doubtless due to infection from small wounds or tuber-
cular soves, either of the skin or of the mucous membrane from which
they obtain their lymph-supply. But many cases of localised tuber-
culosis, especially of bones and joints, admit of no such explanation :
these Koch believed to be due to the entry of a single bacillus r--:
the circulation and its lodgment in the affected part, and considere
that in these cases—as in those of wide-spread infection—the organism
is obtained from some primary focus, usually a bronchial gland,
whence it has, as it were, accidentally slipped by the lymph-path into
the blood. He thought it highly improbable that even a single
organism could pass from an alveolus into a capillary of the lung
without causing a tubercular focus on the way. _

The seat of infection may assist in explaining some peculiarities of
the disease, and should be borne in mind.
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tube, or gaining access with the spermatozoa.  The evidence in
support of this view is derived almost exclusively from experiments on
animals. It seems to be reasonably certain that tubercle-bacilli and
some other organisms can exist for, at any rate, some weeks in a
quiescent state among actively growing cells, and later on multiply
and produce their usual effects.  One of the experiments showing this
may be quoted. Fertilised hens’ eggs were inoculated with tubercle-
baeilli ; the chicks were hatched at the ordinary time, and were normal
in appearance, Three weeks later tuberculosis rapidly developed.
There is certainly some reason to believe that tubercle-bacilli may
exist for a time in tissues without producing tubercles. They have
been found in the apparently healthy testes and prostate in eases of
tuberculosis of other organs; while the feetus of a phthisical mother
has served to infect animals though itself apparently free from disease.
But if’ these organisms often exist in seminal discharge and thus affect
the ovum, it is at least curious that tuberculosis of the female generative
organs is so rare ; nor is it easy to believe that bacilli can lie latent in
the body for ten or twenty years. Furthermore, this theory in no way
explains the peculiarities of the disease as regards age or sex, which
have been already alluded to. The possibility of this form of hereditary
influence must be decided by further investigations.

(3) The least definite, but the most probable, explanation is that of
a possible and varied predisposition of the tissues to tuberculosis (p. 844),
such as is now generally recognised to exist, in a less degree, in the
case of such diseases as typhoid fever and diphtheria. In no other
way can the objections to the other explanations be met. We have
no knowledge of what this predisposition consists, A small flat chest
and a tendency to catarrh are often present in people who ultimately
develop phthisis ; and the absence of free respiratory movements is
held to favour the development of the bacilli. The recovery of
certain eases of phthisis is explained on the assumption that the seil
which was at one time favourable to the growth of the bacillus
became at a subsequent period unfavourable; and as tuberculosis is
readily arrested in some individuals, it is not unreasonable to suppose
that in others the bacilli are not even able to multiply and give rise
to their characteristic lesions. It is quite certain that some animals
are far more suseeptible than others to the disease.

Tuberculosis of the Larynx.

Tuberculosis of the Larynx (Laryngeal Phihisis) is generally
secondary to tuberculosis of the lungs, and is then due to infection
from the sputum. It commences as sub-epithelial tubercles, situated
chiefly in the aryteno-epiglottic folds, on the cords, and on the under
surface of the epiglottis. These may be few or numerous, and may
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infection is more limited and the tuberculous foei are fewer, life is
more prolonged and the usual secondary changes have time to oecur,

F1G. 180, —Adcute Puberculosis af Lung. a, al, a2, a% recent tobercles,
each miade up of several giant-cell systems, in which the giant-
cells are more deeply stained.  In the centre of 22 marked caseation
has occurred ; & & small bronchial tubes, at one point uleeraied
and dilated, with engorged vessels (§) ; ¢, contents of bronchial tube
these consist principally of desquamated epithelium and leucocytes ;
d, small branch of pulmonary artery.  x zo.

Fi1G. 187.—A Fortion or a smali soft Grey Tubercle in the Lung. From
n case of Acute General Tuberculosis. An alveolus is filled with
epithelial elements and a few small cells; there is also some cellular
infiltration of the alveolar wall, = =zoo.

Oceasionally the infection may be limited to one or more terminal
arteries. The changes will then be lobular in distribution, and the
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bronchial lymphaties without producing any local lesion in their track,
On rave oceasions the bronchial glands may also be infected th

the diaphragm from the mesenterie. In both cases the substance of
the lung may be infected from the resulting tuberculous glands,
Infection generally proceeds in a somewhat radiating manner from the
root of the lung by means of the lymphaties, and especially by those
that lie under the pleura.

It oceasionally happens that a local tubercular disease of the |
and pleura may follow that of an adjoining rib or vertebra. From
such a centre the disease may spread in any of the usual ways,

The nature and progress of the lesions in no way differ from other
forms of tuberculosis in which the lymphatics are involved.

3. Infection by the Air-passages. (Puewmalogenons pul-
monary tuberculosis.)—This form of pulmonary tuberculosis, commonly
known as “ phthisis,” is almost invariably the result of inhaling tuberele-
bacilli with the respired air (p. 332). In exceptional cases it may be
due to the discharge of the contents of a caseous nodule in the larynx,
or to the rupture of a ecaseous bronchial gland into a bronchus,
Whichever be t].'lE method of infection, the bacilli find their way into
‘the alveoli, and the disease follows the same course ; though in cases
of ruptured bronehial glands, the foei of infection are more numerous,
and spread more rapidly, because enormous numbers of bacilli are
thereby simultaneously introduced, whereas in the case of ordinary
infection probably not more than two or three are deposited at a
time.

In adults, the first sign’ of infection is generally the presence of
tubercular changes in the upper lobe of one of the lungs—more
often of the left—mnear the apex. The few tubercle-bacilli which are
deposited in the bronchioles, alveoli or lymphaties, and which escape
destruction, multiply and give rise to a number of giant-cell systems,
consisting of proliferated epithelium and connective-tissues with
varied proportions of leucocytes in the periphery. Ordinary grey
tubercles are thus formed in the way already described (p. 337). These
gradually develop into larger nodules with caseous centres (yellow
tubercles), or rapidly give rise to patches of broncho-pneumonia. If
the walls of neighbouring arterioles become involved and weakened
by the formation of tubercles, the vessels may rupture, and minute
hemorrhages occur, giving rise to the slight hemoptysis which is so
frequently met with in early phthisis. d

While these changes have been taking place, a considerable
amount of fibrous tissue may have developed—an amount sufficient, in
some instances, to enclose the whole of the diseased area, which
gradually shrinks until it forms a small cheesy nodule with a thick
fibrous envelope, or a deeply puckered scar at the extreme apex of the
lung without any remaining sign of the original caseation. These are
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!}rimurg,r disease, Secondary infection will be promoted by foreed
inspiration, the result of active exercise (Fig. 180).

The subsequent changes are so varied that it is impossible in g
short deseription to include all the possible appearances to which the
disease may give rise. The spread of the original foei involves large
tracts of tissue, and the intervening parts of the lung, which are at
first unaltered, become invaded either by tubercular nodules or by ill-
defined, scattered broncho-pneumonic patches which spread and in
many places become confluent.  If various consolidated portions of a
phthisical lung be examined microscopieally it will be found that
excluding those parts which obvionsly consist of large areas of ~::=;.=s|1-atl:ingr

F1G. 1go,—Adewte Phthisis. A transverse section of a terminal bronchus
with the surrounding alveoli, showing the [obulafed character of the
pulmonary consclidation. &, Thickened and inflamed bronchial
wall; & cavity of bronchus containing & little mucus. ¢, alvesoli
filled will catarrhal praducts ; 4, remnants of obliteratedalveoli and
alveolar contents, which have undergone caseation ; e, | inflamma-
tion spreading to alveoli; 7, thickened alveolar walls. x =2z,

or fibroid tissue, the following changes can in most eases be made
out: (1) An accumulation of epithelial or other cells within many of
the alveoli; (2) a cellular infiltration and consequent thickening of
the alveolar walls, together with a similar change in the walls of the
terminal bronchioles ; and (3) an increase in the interlobular connec-
tive-tissue. These changes are generally associated, although some of
them are more prominent and characteristic than others. The special
prominence of any one of them helps to produce those variations in
the physical characters of the lungs which are met with in the
different stages and in the different varieties of the disease.

1. An accumulation of cells within the alveoli.—This is one of the
most frequent changes met with in phthisis, and is precisely similar
to that whichwill be deseribed as oceurring in othervarieties of broneho-
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to those met with in the larger nodular lesions of acute general ty
culosis (Fig. 194).

F1G, 193.—Section of Lung from o Case of Acute Phthisis, in which the
consolidation consists almost exclusively of products accomulated
within the alveali.  In some parts 2 free space is seen between the
alveolar walls and their contents ; this is due simply to the shrinking
af the latter caused by the hardening of the specimen. = 5o

FiG. 194.—A Grey Twbercle from the Lung in a Case of Acule General
Tuberculosis, The whole of the tubercle, which was surrounded by
normal lung, is shown. It consists principally of intra-alveolar
products. X 35

Less frequently the contents of the alveoli are similar to th
met with m ordinary croupous pneumonia (Fig. 195), but they
usually associated with more or less epithelial proliferation.
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imperfect fibro-cellular structure is developed (Fig. 196).  As the new
tissue develops in the alveolar walls it gradually obliterates angd
replaces the alveolar cavities, so that, whilst in some portions .,-~_
thick-walled alveoli may be found still containing epithelial elements,
exudation-products, or even giant-cells, in others large tracts will be
seen, consisting almost entirely of the small-celled growth. he
development of this new tissue in the alveolar walls is attended by

the bacilli in the production of the subsequent easeation (p. 351).
The changes which may subsequently take place in this alveolar

Fic. soh.—Section of Lung frond a Case of somewkad Choonic Phihisis,
Shewing the thickening of the alveolar walls by the formation of
epithelioid cells, and an accumulation of epithelial cells within the
alveolar cavity, The latter are undergoing fatty changes. = 200,

growth vary. The infiltrated septa may rapidly caseate before any
marked thickening or development of new tissue has had time to

ment of the imperfect fibro-cellular tissue.  Yet, although this may
remain as a more or less permanent structure, it usually undergoes
in its turn similar caseation. These two kinds of change are often
found simultaneously in the alveolar walls of different parts of
same lung. In those portions in which the new tissue is under-
going degenerafion it becomes converted into a struetureless granuls
débris, any cells which may be contained within the alveoli m
ing with a similar fate; whilst, in the immediate vicinity of the
degenerated portions, a more permanent fibrous struclure may
found. i

Respecting the naked-cye changes which the growth of this smalls
celled tissue produees in the lungs, it may be stated generally thatd
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permanent fibrous tissue than has the intervalveolar growth, and it
is rarely the seat of those retrograde changes which are so frequent iy
the tissue originating in the alveolar walls. Intermingled with this
new fibrous tissue are granules of black pigment. These differences
in the structure and termination of the interalveolar and interlobular
growths are accompanied by corresponding differences in their vascular
supply. Whereas in the inferalveolar growth the pulmonary capillaries
become obliterated and new vessels are rarely formed, or, if formed,
are often subsequently destroyed ; in the interlobular growth the new
vessels formed generally persist, In the most chronic cases of phthisis
this interlobular fibrous growth may constitute the predominant strue-
tural change, and large portions of the lung may be found c-:rmplul:n:]]-:
replaced by it.

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

Changes in the Bronchi. Sometimes the walls of the bronchi
are directly invaded by the bacilli. In other cases only bronchial catarrh:
is present. The catarrh is sometimes general, but much more com-
monly it is limited, and more strictly confined to such portions of
the lung as are becoming, or have already become, consolidated. In
many cases there is a marked tendency of this bronchial catarrh to
lead to extensive cell-infiltration of the deeper structures of the
bronchial wall (Fig. 198). This cell-infiltration sometimes leads to
the production of small w/cers. These have thickened opaque edges,
and when once formed they tend to increase. In addition to these
changes in the bronchial mucous membrane there is often a cellul
infiltration of the peribronchial tissue, and here tuberecles are oiten
met with, especially round the smallest bronchi. In very chronie:
phthisis, bronchiectasis may oceur (see chap. xi.). ¥

Changes in the Arteries. Bands of fibrous tissue frequently
extend from side to side across a large cavity. These were formerly
supposed to contain large arteries, but in all probability this is
seldom the case. When an artery traverses a newly formed cavity it
may happen that inflammation of the walls leads to throm.iJDSiS -'
subsequent obliteration of the lumen, before the advancing disease can
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the consolidated tissue, limits the spread of the cavity, and by its
further development and contraction may lead to a practical healing of
the diseased tissue. It must, however, be remembered that, unless all
the tuberculous foei undergo complete fibrosis, there is always the pos-
sibility of secondary infection, for the presence of the caseated material
is evidence of the continued existence of the bacilli. Two varicties
of cavity have already been described, and these may be taken as
types. Many intermediate varieties will, however, be met with even
in the same lung. Thus an old eavity may open into a bronchus and
give rise to extensive infection of a neighbouring part, in which soft-
walled cavities may be rapidly formed. In some of the consolidated
tissue surrounding these, fibrosis may gradually oceur, and thus may be
produced cavities with walls showing every form of gradation between
the two types previously mentioned.

ZAtiology.—Most of the questions concerning the cause of tuber-
culosis of the lung have been considered in the section on General
Tubereulosis (p. 345). It only remains to inquire why the apex of the
lung is so frequently the earliest seat of the disease, especially in
those cases in which the infection arises from inhalation. The causes
are probably to be sought for in the diminished range of respiratory
movement which obtains in the highest portions of the lungs. Asa
result of this diminished movement there is diminished aération of
blood, and, in certain conditions of health, a tendeney to stagnation of
the blood-stream in the capillaries. The stagnation of the circulation
may lead to more or less injury of the walls of the vessels, and the
growth of any tubercle-bacilli that may have gained entrance may be
thereby favoured.

It is obvious that any inherited or acquired weakness must assist
in the occurrence of these apical changes. General feebleness and
want of vigour lead to loss of muscular strength and weakness of the
heart, and thus tend to prevent the full expansion of the chest, to
cause a stooping posture of the body, and to impair the blood and air-
circulation—all conditions favouring blood-stagnation in the highest
portions of the lungs. Further, the success attributed to residence in
a rarvefied atmosphere is probably dependent on the inereased rhythmieal
expansion of the lungs.

Tuberculosis of the Pia Mater and Brain.

In the pia mater the tubercular process is associated with inflam-
mation of the meninges and superficial parts of the brain, and is known
as tubercular meningitis, or, more accurately, meningo-encephalifis.
This is almost invariably the result of infection from a distant focus,
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with a sero-fibrinous or puriform liquid, which tends to collect iy
grooves between the convolutions, especially at the base of the
The subarachnoid fluid is turbid and inereased in quantity, while
pressure within the dura mater rises steadily.

These changes in the pia mater at the base of the brain ape
attended by hyperamin, infiltration with leucocytes and fluid, angd
slight softening of the subjacent cortical substance, iecounting fop

FIG. zoo. — Tuberculosis of Pia
Mafer, Showing a wedpge-
shaped tubercle, with inflam-
mation of pin mater, and
cellular infiltration of cerebral
cortex. «, a', giant-cells;
&, &, arteries in pia mater:
€, caseating patch at centre of tubercle [d); e, eruption of eells from pia
mater, marking eommencement of another tubercle; £, fold of pia mater
between convolutions. = as.

the early delivium and hyperasthesia of the special senses.
ependyma and choroid plexus also become hypermmic, and may
covered with inflammatory exudation ; while the walls of the ventricl
the fornix and the soft commissure, soffen. The lateral ventricles be
progressively distended with fluid (acule hydrocephalus), so that the cg
volutions on the surface of the hemispheres are found pressed against
the skull and faifened. It is uncertain how far this fluid is du
local inflammatory exudation, and how far to dropsy, since the exuds
generally causes marked pressure upon the veins of Galen near th i
entry into the straight sinus. All trace of fluid is driven from the
subdural space, and the arachnoid is dry and sticky.
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portions is lost, in consequence of the infiltration and filling up of the
lymph-sinuses. A section at this stage presents a greyish homogene o
surface, on which are patches of easeous material.  Fibroid changes
frequently follow, and the capsule thickens, so that the caseous masses
may become -iurrvc:-lmd{d by dense fibrous tissue. The whole gla -f.
especially in children, may be rapidly converted into a caseous my
The caseous portions may subsequently soften, dry up, or ecalei L”:
(p. 3309). :

Sometimes no “ tubercles " are visible to the naked eye, though &
section in the early stage has a pulpy, swollen appearance, and Ly
be distinetly more vascular than normal. Microscopically, small foei,
consisting of epithelioid cells surrounded by leucocytes, are found.
These may persist unchanged for some years and then disappear, or
caseation and fibroid changes may ultimately supervene.

As before stated, the affection of lymphatic glands is, in most
cases, secondary to a tubercular inflammation in the area whence the ¥
draw their lymph ; but sometimes it appears to be pramary, hae |-.-
having entered through the mucous membrane or skin without
exciting any inflammation at the seat of invasion. The gl-al:ldﬁ most
commonly affected are the cervieal, bronehial, and mesenteric.

Tuberculosis of the Alimentary Tract.

The alimentary tract is a common seat of tuberculosis ; it is. more
over, extremely probable that some ecatarrhal affections of the tor
and pharynx, of the Eustachian tube and middle ear, as well as of '~ i
intestine, are due to the growth of tubercle-bacilli.

Tubereular ulceration or fissure of the lip, usually with
thickening, is not uncommon in children and young adults. O
tongue and pharynx tubercular ulceration is rare, and is
secondary—at least in point of time —to pulmonary tuberculosis.
occurrence of tubercles in the esophagus and stomach is very rare, bu
cases have been described. The course and appearances (microsco
and naked-eye) of all these ulcers are the same. They will be described
in the next section, as the intestine is the part of the alimentary tract
in which they are most frequently found. !

Tuberculosis of Intestine.  Primary tuberculosis of the
intestine is rare in adults, It is probably caused by infection from
tuberculous milk or meat. Secondary infection of the intestine occurs
in from half to two-thirds of the fatal cases of phthisis, and is caused
by swallowed tuberculous sputum. The small and the large intesting
are said to be affected with about equal fmquenc_v and both a
generally involved. The morbid process begins in the solitary
(Fig. 202) and agminated follicles (Fig. 203), and is most marked r'
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above the surface, The new elements, consisting lung]}r of lﬂumﬁ‘:}! .
then undergo fatty changes and soften,  The degeneration in Peyer's

patehes, commencing at a number of separate centres, is followed by
a patchy uleeration of the mucous membrane ; and the process extends
by the development and subsequent breaking-down of fresh tubercles
at the margin, until a considerable part of the patch is destroyed. Ag
the result of these changes an uleerated surface is produced, the floor
and edges of which are more or less thickened, owing to the produe-
tion of tubercles in the surrounding tissues (Fig. 208). In the floor
of the uleer, formed usually by the submucous, sometimes by the

muscular, and rvarely by the peritoneal coat, small tubercles

FiG. 204.— Tubercular Ulceration of flewm (Exterior). a. floor and
walls of uleer as seen on peritoneal side ; 8, outlying tubercalar infil-
tration : ¢, subperitoneal vessels, Natural size.

developed, prineipally in connection with the blood-vessels : nd
lymphatics, and as these are arranged transversely around the intestine,
the infiltration proceeds in the same direction. These nodules also
soften and become caseous, and thus the process of ulceration gradually
extends transversely until a complete ring of the mucous membrane
may be destroyed (annwlar wicer). The presence of tubercles on the
peritoneal surface, together with the dilatation of the neighbouring
vessels, may reveal the position of the ulcers before the bowel is opened.
(Fig. 204). By the blending of adjacent ulcers the mucous membrane is
cut up into irregular patches ; and, in extensive cases, only a few islets
and bands are left in wide areas of the bowel. The uleers thus pro-
duced (Fig. 205) present a strong contrast to those of typhoid fever
(Fig. 206). Tubercle-bacilli are usually numerous and may be recog
nised in the stools by suitable staining. _.

Tubercular ulcers ravely, if ever, heal; but an ulcer may heal at
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carpus and tarsus, the phalanges, and less often the metacarpal and
metatarsal bones and the ribs.  The shafts of the typical long bones.
are rarely affected by tubercular processes. The same may be said of
the cranial bones; but certain bones of the fice not uncommonl
sufter. :
The tubercular process more often starts in the bone than in the
periosteum.  Periosteal changes oceasionally predominate in tlu:::-
of the ribs, phalanges, and bodies of the vertebra : when this is the
case, early abscess almost always leads to their recognition. But in
the vertebrae, and probably in the phalanges, primary central changes
are much the commoner,
Murbid Changes.—Bacilli are deposited at a certain spot, e.g., in an
epiphysis.  Miliary tubercles next develop: a group of these becomes
surrounded by a mass of granulation-tissue; and this again, in cases
which are not progressing rapidly, and where irritation is not intense,
by a zone of fibrous tissue. In this outer zone it is common to find the
bony trabeculw becoming thicker at the expense of the spaces—ie,
the bone becoming sclerosed ; more centrally, in the area of greater
irritation, the trabecule are undergoing absorption (p. 804).
Bacilli carvied from the primary focus cause infection of the
surrounding tissue and the formation of tubercles in the granulation-
tissue zone. As these increase in number they gradually blend with
the parent mass, which meanwhile has probably undergone caseation,
The granulation-zone in the meantime extends into and replaces the
zone of fibrous tissue and of bony sclerosis, which in its turn reappears
still farther from the centre. I'hus the process spreads—now quickly,
now slowly. Cure may be effected by the encapsulation of the caseous
masses in fibrous tissue, This is sometimes followed by their caleifica-
tion. On the other hand, the disease may spread till the surface of the
bone is reached and the soft parts have become infected. Caseation of
the tissue is synonymous with its death, and any portion of bone sepa-
rated en bloc by surrounding caseation forms a sequestrum. Usually only
small fragments of trabecule are thus separated; but sometimes
caseation follows infiltration so rapidly that masses of bone as large as
a filbert, or even larger, are detached. A whole epiphysis, such as the
head of the femur, may thus die. As Cheyne has stated, the trabecule
of the sequestra are often thickened, showing that a chronic inflamma-
tion preceded the change which caused the necrosis. This Eﬂ'ﬂﬂtuﬂ\ll:
disposes of Kinig's hypothesis that the sequestra (which for som »
reason are often wedge-shaped) are due to embolism. Sometimes the
sequestra are soft and crumbling, consisting of rarefied bone; some:
times the contents of the spaces, thus enlarged by rarefying osteitis, are
caleified.  An abscess often forms with or without necrosis.
When the periosteum is primarily affected, the enlargement of the
bone soon becomes apparent, owing to the growth of tubercles
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sprouting through it from a focus in the subjacent bone; or to the
spreading beneath the cartilage of similar tissue from a bony source,
Large pieces of cartilage may be thus loosened from the bone, w F
still retaining a normal appearance on the side towards the joint. Iy
one or other of the above ways tubercular caries of the surfaces of 5
joint is established.

Tuberculosis of Synovial Membranes.—The tubere
changes met with in the synovial membrane are the following ;
(1) acute miliary tuberculosis, as mentioned above ; (2) diffuse thickening
(fumor albus)—by far the most frequent and important {:ﬂndjﬁnn
(8) nodular thickening (synovitis tuberosa) ; (%) hydrops ; and (5) empyenn :

Diffuse !hm&eumg may be primary or secondary. When primary,
it is due to the settlement of bacilli at one or more spots in the
synovial or sub-synovial tissue. Tuberculous masses grow and spread
while the surrounding tissues become more or less swn]len :."‘E_
gelatinous-looking from cedema and cell-infiltration. Clear or pun&l
fluid may be effused into the joint. The tuberculous foci may sof uf-
and open either into the joint or into the periarticular tissues, or m
form an abscess in the thickened synovial membrane. When secondary,
the diffuse thickening may be due to bursting of a focus from the
bone into the joint, and infection of the whole synovial membrane
from within. Soon afterwards this membrane presents the structure
of the wall of a chronic abscess, and its cavity probably contains turbid
or puriform fluid. In other cases the thickening may be due -u-'""f.
to cedema of the synovial membrane excited by the presence of a focus
in the bone, which has reached the surface at the reflection of the
synovial membrane, and has thus been shut off from the cavity of
the joint. At this point of reflection the membrane becomes in-
fected, and the tuberculous tissue invading it leads to much wedema
in its neighbourhood. Cheyne states that in such cases he has bee
unable to discover any evidence of infection in the m®dematous sync ';_ii
membrane at a distance from the focus—a point of much practical
importance.

In synovitis tuberosa, fungous masses of tubercular structure, from
the size of a chestnut downwards, hang in greater or smaller numbers
from the synovial membrane into the joint, which almost alway
contains fluid : this is often blood-stained. The membrane may --"
thick and deeply blood-stained towards the joint. The disease is du€
to infection conveyed by the blood. Secondary infection from the
diseased membrane is unusual.

Effusion may take place before thickening of the synovial mem:
brane begins (fubercular hydrops), and is indistinguishable at this stage
from simple synovial effusion. Konig states that in early stages a thil
Jayer of tuberculous tissue can be found on the surface towards "?.é:'

joint.
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of the face is only a little above the lowest limit at which the bacillus
will grow; and (7) that there is, in many cases of lupus, a strong
probability in favour of accidental inoculation with tuberele-bacillus,

Scrofula,

A constitutional condition known as Scrofila was formerly described,
and said to be characterised by a linbility of certain tissues to becnme-
the seat of chronic inflammation. This susceptibility was said to be
most marked in mucous membranes, lymphatic glands, skin, bones,
and joints. The cases so deseribed are now known to have been due
either to chronie tuberculosis, or to the infection of weakly individuals

with some other pathogenic organisms. Many of the latter class
ultimately die of tuberculosis.

LEPROSY.

Leprosy is a chronie, progressive, infective disease due to the intro-
duction of the Bacillus lepre and its growth in the tissues.

There are two chief varieties, noduwlar®* and anestheticc. In the
former, the lesions affect chiefly the skin; in the latter, chiefly the
nerves. The appearance of these changes is preceded by an ineubation
and a prodromal period. These together extend over nearly five years,
~and are often followed by a series of successive skin-eruptions.

In nodular leprosy, patches of hyperemia are followed by thicken-
ing of the skin with the formation of small flat nodules, which grow
very gradually and often run together, until, in some cases, they reach
the size of walnuts. These changes are especially developed on parts
exposed to the air—face, hands, and feet—and appear sometimes
singly, sometimes in groups. The affected skin is at first firm and red or
brownish ; later on it becomes soft and pale : unless injured, it rarely

uleerates until some years have elapsed (Fig. 208). When ulcers do
form they cause great destruction of features and other parts (lepra
mutilans). Healing may occur here and there. The nodules may
affect other parts of the body, especially the extensor aspects of th
limbs, and the mucous membranes of the eye, nose, mouth, and
larynx.
In ansesthetic leprosy, eylindrical or fusiform swellings occur upon
nerves, especially the ulnar and external popliteal, and the usual results
of neuritis follow. These swellings surround long portions of the nerves,
affecting primarily the cutaneous and, later, the muscular branches.

* ‘This variety is often called ** tubercular.” The term is objectionable, as it su
AT ﬂﬁmﬂiﬂﬁﬂ“ _w'i'_h the l.l.le]'E!]t-hﬂfi”uE.
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FIti. 219.—Growing End of Rickety Rib, a,cartilage : b, ¥, &, vascular
medullary spaces within cantiluge ; ¢, o, proliferating eartilage-cells: ¢,
caleified eartilage; £, vascular channels: g, trabecole of osteoid tissue :
A, vascular medulla; 7, true ossification occurring in osteoid trabecule,
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either (1) by direct traumatism (penetrating wounds, rupture of viscera)
or (2) by means of the blood-stream or lymphatics. The bacteria gener-
ally found in cases due to traumatism are the common pyogenic cocei,
or the Bacillus coli communis: in the second class of instances, the
pneumococcus, the baeilli of tuberculosis and of glanders, and rarely
the gonococcus, may be responsible for the condition. E
Exposure to cold was formerly considered to be an exciting cause,

Fic, 234.— Smafl futesfine, showing Chronie Trderenfar Perifonitis.
@, normal mueous membrane : §, submucous tissue ; ¢, circular
muscular layer; 4, longitudinal muscular layer ; e, thickened sub-
peritoneal tissue ; £, chronic inflammatory tissue undergoing caseation
near the free edge ; g, caseated foci.  ® 12

and the possibility of such an occurrence is not absolutely disprove
It may undoubtedly act as a predisposing condition, rendering the
tissues unable to resist bacteria accidentally present. The frequent
occurrence of inflammation of serous membranes in diseases of the
kidney shows that the poisonous substances circulating in the blood i
such conditions are either exciting or predisposing causes of this form.
of inflammation. Serous membranes may be involved r-emnr[nri'ly by
extension of inflammation from the viscera which they invest, a8
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similar to those found in the blood, and the Malpighian corpuseles are
generally indistinet : very rarely they may form prominent growths,
Except for infarctions, which are common, and may be seen in all stages
aned varieties (p. 21 1}. the eut section is generally of a uniform reddish
colour. Phlebitis of the splenie vein with leucocytie emboli in the liver
have been found. ;

Lymphatic Glands. Fnlargement of the lymphatic glands is
uncommon in spleno-medullary leneoeytheemia, In the lymphatic form
t'hr;:l.' are generally much enlarged. Their consistence is 1|ﬁua||_t,r

s
I8

.;_E "

F1G. zyo.—Lodule of the Lizver from o Case of Spleno-meduliary Lewcocy-
femia. a, ¢, a¥, masses of leucocytes in the intcrlobular region
&, intralobular vein.  There is also'an excess of leucocyies between
the rows of fatty liver cells, = go.
normal, and they are freely movable. On section, hamorrhagic areas
are often to be seen. Microscopically the enlargement of the glands
is found to be due to an aceumulation of lencocytes.
Bone-marrow. — This is of a uniform pale pink colour. Micro-
scopically, there is no characteristic change, all the constituents found
in |{ru[‘l:l{"!_.'thﬂ'!!ll-:i being sometimes found in other conditions, In the
lymphatie variety lymphoeytes are abundant (Muir).
Generally speaking, lymphoid tissue in any part—e.g., the follicles
of the intestine—may be found inereased, while any organ may contain
foci of lencocytes (Fig. 240) or evidence of local heemorrhage.
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& DISFASES OF SPECIAL TISSUES AND ORGANS

If no hemorvhage occur, it will be yellow; if the hemorrhage be
only small in amount, the affected portion may have a red border and
a vellow centre, or be of a mottled tint, aceording to the extent of the
extravasation. In any case, the older the lesion the greyer its colour
This change in colour is due to the reparative processes which follow,
The neerosed areas soon become the seats of a cellular tissue and,
later on, of a hard cicatricial mass. When a number of such areas have
been thus veplaced by sear-tissue, the term fihroid leart is applied to
the affected organ.

Fibroid Heart.

According to some authorities, myomalacia cordis is the most fre-
quent cause of a fibroid heart, but many of the cases of the latter

Fie. 237. —Fibroid Heart.  Showing broad strands of cicatricial tissue {a}
between groups of muscle-fibres (4, #'), many of which are entirely
sepnrated from each other (¢} ; o, oblique section through an artery.
In a similar section from a normal heart, nearly the whole area
would be occupied by the muscle-fibres. % 75

{From a specimen by Dr, Rolleston. )

disease may be probably attributed to (1) the reparative process follow-
ing a gradual atrophy of the fibres, dependent on en{lartcriti:s of the
smaller vessels, and on the consequent gradual diminution of the
blood-supply ; (2) to a similar reparative process succeeding the























































































































































H18  DISEASES OF SPECIAL TISSUES AND ORGANS

means clear. The cortex is, however, more mottled, and small patches
ean sometimes be made ont corresponding to the depressions between
the minute nodules on the surface (Fig. 288). Moreover, it is much

FiG. 28B.—(iranular Coxtracted Avdwer. a, perirenal fat; &, thick-
ened capsule: wedge-shaped mass of fibrous tissue corresponding
to depression between nodules on sur'ace ;. , ¢, glomeruli in different
stages of atrophy; f, /, renal tubules ; g 4, fibrous stmnds extending
from thickened cipsule into cortex; & glomcrulus beginning (o
atrophy. x 3&.

narrower and tougher than normal ; and small eysts are often found,
especially on its surface. Caleareous deposits may occasionally be
seen as white streaks among the tubes of the pyramids. In the earlier
stages of the disease all these changes will be much less marked.

























































































































538 PATHOLOGY OF THE NERVOUS SYSTEM

anterior polio-myelitis is due to blocking of the anterior radicular
arteries by inflaimmatory thrombosis, possibly of infective origin
(Fig, 503), by which one or all the groups of cells in the anterior horn
are destroyed, according to the extent of occlusion: thus patches
of softening arise in the anterior cornua on one or both sides.
The microscopical appearances of the anterior horns in a recent
case are similar to those deseribed as occurring in acute myelitis
(Figs. 806, 807). The appearances presented by the spinal cord
may vary very considerably, according to the length of time which
has elapsed since the onset of the disease. In an old case, the

e sk e
e ; -.:"'_::ﬁtp ;r_‘hl" 7 _I ._

F1G. 306, —Photomicragraph off a Vertical Section of Lumbar Enlargement
af the Stinal Cord just belind the Anferior Median Fissure and
through the Antertor Commissuwre. On either side of the mid-line
is a clear space containing granular matter ; this corresponds to the
terminal distribnition of one of the branches given off on either side
by the anterior median artery at the bottom of the fissure. From
a Case of Acute Infantile Polio-myelitis; death 14 days after onset.
w1z |See Archives of Mewrology, vol. i)

segments of the spinal cord corresponding to the muscular paralysis
(usually the lumbar and cervical enlargements) exhibit a more
marked translucency of the grey matter of the anterior horns; and
if limited to one side, as it often is, a diminution in size of the anterior
horn as ecompared with the opposite healthy side. The anterior horn
cells may be absent, or vestiges of degenerated ganglion-cells, in the
form of obtuse or rounded protoplasmic bodies without processes,
may be present The fine nerve-plexus around the cells is either
greatly diminished or completely absent, and only neuroglia and
Deiter's cells may be visible. The vessels are thickened. When
the lesion is bilateral it is rarely symmetrical ; more frequently it
is unilateral, and it will then be observed that there is secondary
atrophy of correlated structures of the same half of the cord—iz.,
of the posterior column, antero-lateral column and }::Htt‘l'iur horn :
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times as far as the ventricles, The meninges are intact and present
neither thickenings nor adhesions; often the membranes are found

FiG. 308. —Drawing from Pholograph shewing Hemiatrophy of the Left
Hemisphere, from a Case of Congenital Hemiplegia with Egilepsy
and fmbecilify. There was also Atrophy of the right hall of the
Cerebellum. It will be cbserved that the bone iz correspondingly
thickened where the bone is atrophied. The lesion was probably
primarily in the anterior part of the optic Thalamus.

adherent to the ependyma of the ventricles. The defect is generally
limited to the area of some definite vascular supply. The convolutions
around usually present a radiate appearance.
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552 PATHOLOGY OF THE NERVOUS SYSTEM

thrombus along a vein—as in the case of the orbit— from an inflamed
part to the sinus into which it opens, The result is great distension
of all veins opening into the sinus, adema of the area whence they
draw their blood, minute hwmorrhages, especially in the vascular
cortex, and softening from impaired nutrition (Fig. 316).

Softening from Embolism. The softening rvesulting from
embolism is, for the most part, entirely dependent upon the obstruc-
tion to the circulation caused by the embolus and by the resulting
thrombosis. It is rapidly induced, and is often attended by the
extravasation of blood in its neighbourhood, when it constitutes one
torm of acute rved softening.  If the interference with the circulation be

IFia. 16 f’ﬁ:ifr!.f.l’n'ﬂ.& of Sracn shmviagy Area of Softerning aronmd e
deft Syfvian Form, dwe fo Embo frm.  Case of Dr. Ormerod's,
Patient two years before her denth had o fit, became paralvsed on
the right side ; could not speak, but could understand every thing ;
lost sight of the left eye, Eighteen months later had right hemiplegia,
word blindness, motor aphasia, no word deafness; owing probably
to collateral circulation by the anterior cerebral, the upper part of the
eentral convolutions 15 not destroyed, therefore the hemiplegia was
due to soften’ng of the internalcapsule.  (F. Batten. )

slight and there be no extravasation of blood the softened portions
are white in colour. The vessel most frequently blocked is the
middle cerebral artery ; and in the majority of cases it is that of the
left side. In almost all cases in which softening of the cerebral
substance results from embolism it is due to arrest of the embolus in
one of the vessels beyond the cirele of Willis, because here the circula-
tion ecannot be readily restored by the collateral vessels.  Softening,
however, does not III.'L'EHH.'H‘I":,' follow the blocking of a cortical artery,
for communication between these branches is freer than is often
supposed (Fig. 316).

[t is a matter of considerable importance whether the detached
fragment which gives rise to embolism carries infective organisms.
If it does, not only is the vessel blocked by the embolus, but an
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crey matter of the opposite horns, the decussation taking place
in the anterior commissure, has several names—viz.,, Gowers' tract,
antero-lateral tract, and venfral cerebellar tract, because most of the
fibres can be traced by a curious course to the middle lobe of the
cerebellum.  The less numerous fibres enter into the fillet, and
probably end at the corpora quadrigemina.

At one time it was thought that all sensory impulses, except those
of the muscular sense, decnssated immediately
on reaching the cord, and this view was held
because in most eases of hemilesion of the spinal
cord a group of symptoms occurs termed Bromwn-
Séquard paralysis, which briefly is hyperasihesia
and paralysis on the sule of the lesion, and anes-

thesia on the side opposite to if.  Latterly Brown-
FiG. 323 —The Ascending Séquard gave up the theory of immediate decus-
Fracts of Degeneralion in ; . . i . . .
he Corvical Enlargement SAtION of sensory impulses, but maintained justly
after Experimental Hemi- that as a means of diagnosis the Brown-Séquard
secttan of the Spinal Cord phenomenon was most valuable. Hemisection
1“|Lf’;:{ffr:w;]?;if‘f::_[; of the spinal cord in monkeys and other
marked degeneration of animals is followed by ]Hll'ﬂ.I}'HiS on the side of
Goll's column, ofthe direct the lesion, but most recent observers have been
“l::'t:'_t::l::Lt'ﬁ‘:ﬁ::‘;i{ ﬂ:: unable to find either hyperwsthesia of the same
same side ns the lesion,  Side or anesthesia of the opposite side (Fig. 323).
g

- Fig, gaq.—FPhofograph of @ Local Gumbiatons Syphilitic Meningitis
which eansed Paraplegia.  This, however, must be distinguished
from the Meningo-myelitis described by Erb as occurring frequently
in the late secondary stage of syphilis which 1s not of a4 gummatous
nature. Note the thick walled wessels. The patient wns @ young
woman who died with obscure symptoms which somewhat resembled
disseminated sclerosis of the spinal type. Post mortem it was found
that she had multiple syphilitic lesions of the bmain and cord.  x 1o
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FiG, 33b.—FHacterraphn .'f Hrawn of @ more recent case .:::,."’ (reneral
Faralysis; a fittle fime was allowed fo efapre defore stripping the
membranes ; they were then removed and a worm-eaten  eroded
surface has been left, dueto the adhesions of the thickened mem-

branes,

FiG. 337. — Phelomicragraph of Section of Cerebral Cortex, (eneral
Paralysis, The columns of Meynert are destroyed, the cortical cells
are undergoing destructive changes or are destroyed.  There is an
overgrowth of glia cells, and a vessel is seen surrounded with cells
lying ina dilated lymphatic sheath,  This vessel terminates in the

thickened pia arachnoid membrane.  ® 1300
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