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14 HISTOLOGICAL METHODS

several slides at once being arranged in them in rows may be used
with advantage.

The kind of paraffin embedding just described, e, saturation,
allows of the preparation of very thin sections, and is especially
suitable for obtaining serial sections; but it has, on the other hand,
the disadvantage that, owing to the temperature required to melt the
paraffin, shrinkages take place in the tissues, or during the subsequent
solution of the medinm small particles may drop out of sections if
their elements are very loosely connected.

8. The Preparation of Sections. Microtomes.—For rough examina-
fion it may be sufficient to make sections by hand only, with a razor
ground hollow on both sides or at least on the upper, a smooth cut
surface being first secured, and the razor made to work more by
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Fira. 2.—Reicnent's Supixe MicrRoToME.

drawing than by pressure. The latter must also be kept constantly
moistened, in cutting fresh specimens, with a fluid consisting of 2
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16 HISTOLOGICAL METHODS

If the red corpuseles are to be retained in fresh objects which it is
intended to cut with the freezing microtome, the specimens are pre-
viously immersed for some hours in Miiller’s fluid, a proceeding which
is, indeed, to be recommended in other cases also.

Fro, 3.—Freezixo MicroToME [known in this country as
* Catheart’s Microtome ™ ).

The pieces destined for freezing ovught not to be more than about
} em. in height, and, while the ether spray is acting, are lightly pressed
down upon the plate until they become frozen to it. If there is diffi-
culty in getting this to suceceed, the under surface of the preparation
may be smeared with liquid glue. The piece, although completely frozen,
should not be too hard. Cutting is usnally done dry, and the sections
transferred to salt solution, or to Miiller’s fluid diluted with water.
The sections are either examined unstained in one of the fluids already
mentioned, or are carefully transferred to alcohol (first to weaker, then
to stronger), and then stained and treated like sections of hardened
objects.

Lastly, preparations which have already been embedded in celloidin
may also be cut with the freezing microtome, but they must previously
be soaked in water for at least twelve hours.

9. Preparation of Serial Sections. —(a) Of Celloidin Preparations—
Narrow strips, about twice the width of the sections, are cut from
tough paper, such as sanitary paper, and with these the sections are
removed from the knife of the microtome by bringing one of the strips,
lightly strained, down upon the section as it lies floating in a moderate
quantity of aleohol close to the edge of the knife, and then drawing it
away to the left in the plane of the surface of the blade. In this way
rows of sections are obtained upon the paper strip, in which each






















































34 BACTERIOLOGICAL METHODS

with it shall previously have been rendered entirely free from germs,
that is, sferilised. 1t need hardly be said that this can only be done
by such means as are capable of killing even the most resistant
spores; such are heating to redness, a dry heat of at least
150° C., moving steam at 100° C, and a 01 per cent. aqueous
solution of corrosive sublimate, the means to be chosen depending on
the nature of the object.

Instruments (knives, scissors, forceps, platinum wire) are generally
sterilised at a red heat. In doing this, however, it is not necessary,
except in the case of platinum wire, to bring the instruments really to
a red heat ; it is enough to pass them several times slowly to and fro
in a flame (Bunsen burner).

Other articles of metal or glass (syringes, glass plates, test-tubes,
pipettes, and the like), after ordinary cleaning, are exposed for half an
hour or an hour to a temperature of 150° to 160° C. in the hot-air
steriliser, test-tubes being previously closed with plugs of cotton wool.
The dry chamber or hot-air sterilising apparatus (Fig. 5) is a double-

Fio. 5.—Hort-Atk STERILISING APPARATUS, o, Thermometer ; &, Thermoregulator,

walled chest of sheet-iron having a copper bottom, and furnished with
a thermometer (a), and, in some cases, also with a thermoregulator (4).

Nutrient materials, except the serum of blood, are sterilised for half
an hour to an hour in Keeh's steam apparatus (Fig. 6). This consists
of a cylindrical vessel of tin («), with a cover which doés not close air-
tight (#), and which has an opening for a thermometer. The eylinder
is divided by a grating (e), fixed in its lower third, into an under part
which is two-thirds filled with water, and an upper part which serves
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for the reception of the articles to be sterilised, and is clothed outside,
as is also the cover, with felt.

Fio, 6.—=Kocn's Steam Arearatus. o, Cylindrical vesagl ; 5, Cover ) e, Grating ; o, Potato-holder,

The skin, whether of the operator’s own hands, or of patients, dead
bodies, or animals used for experiment, is first (or at least after shaving
off the hairs) scrubbed with warm water and soap, well washed with
alcohol and then with a 01 per cent. aqueous solution of corrosive
sublimate, after which it is either dried with a clean cloth, or (when
taking material for eulture from that particular spot, or from internal
organs) the sublimate is rinsed away with alecohol, and this with ether.
In opening the bodies of animals the eutaneons disinfection, which is
difficult of accomplishment, can be dispensed with by stripping off
the hide.

8. Preparation of Nutrient Materials.—The nutrient substances used
in the eultivation of bacteria are partly fluid and partly solid.

Of the former meat bowillon is that most frequently employed,
and is prepared as follows:—500 grm. of meat? (beef, or other kinds
of flesh meat), freed from fat and finely minced, are soaked for twelve

! Meat extract can also be used instead of meat, in the proportion of 5 grm. to
a litre of water; but 30 grm. peptone must be added, and the whole very cavefully

sterilised.
























ROLL CULTURES 43

As culture plates prepared by the method just described are liable
to be contaminated by aérial germs during examination, modes of

Fig. #. —THEERMOSTAT. o, Thermoregulator ; & Thermometer ; ¢, Koch's burner.

meeting this difficulty have been sought for. Such are the roll-fube
of Esmarch, and the cwlture-flask of Lipez.

Fic. 10.—PETRI'Ss CAPBULE.

According to Esmarch’s method, the liquefied gelatin is first of all
inoculated in different degrees of dilution, as in the plate method.
It is not, however, then poured out, but is diffused over the inner
wall of the test-tubes and made to set, by continually turning—
rolling—the tubes, which are provided with india-rubber caps, in a
horizontal position in a vessel of iced water or under the stream from
a tap, while the other hand steadies the tube! When the latter is
very wide no gelatin will penetrate into the plug in rolling, although

!There is also a special apparatus for “rolling” several tubes at the same
time by means of a revolving mechanism.




























































NECROS/IS (3

at first, but finally also disappear altogether (Fig. 65, €). The
protoplasm of the cells becomes clondy owing to a fine granulation, or
changes into a rigid, shining, hyaline mass. If the tissue-components
were saturated with lymph at the moment of death a process of
eoagulation follows, the lymph, which contains fibrinogenic matter,
making its way into the dead cells, and forming with the fibrinoplastin
of the latter granular, fibrous, or hyaline masses, so that the site of the
cells is not seldom occupied by a shining reticulated structure which
usually stains deeply (Fig. 133, 4, and Fig. 151, A). This form is
known as coagulation necrosis.

A special variety of the last-named is caseation, which is prone to
oceur in very many tissues. It differs from ordinary eoagulation
necrosis in the greater slowness of its course, and in being associated
with a shrinkage of the tissne due to loss of water. The caseous mass
is either altogether devoid of nueclei (Fig. 143, B), or still contains a
few shrunken remains of such (Fig. 172, @, b, and d); otherwise
it appears homogeneous or finely granular, and at times also retieulated
(Fig. 144, A).

Further changes taking place in necrotic tissne arve colliquefaction,
and desiceation owing to evaporation of water (muwmmification). If the
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Fia. 17.—Tyrosmx Crystars (from Fri. 18 —Levois Crysrasa (from
Funke's Atlas). Funke's Atlas).

so-called putrefactive bacteria, by which are meant different varieties
of micro-organisms not yet very fully worked out, gain access to a piece
of dead tissue containing much fluid, a putrid decomposition or gan-
grene i8 set up, which results in the reduction of the tissue, not
uncommonly with development of gases, to a pulpy or fluid discoloured
feetid mass, in which may be found fatty ecrystals (the so-called
margarin crystals, Fig. 13), and crystals of tyrosin (Fig. 17), leucin
(Fig. 18), and of ammonio-magnesian phosphate, together with hema-
toidin and pigment granules,

Methods. —Examination can be carried ont even with fresh preparations, the
necrotic portions being torn up with the addition of water or salt solution, or
some of the juice scraped away.

To demonstrate any bacteria which may be present, cover-glass preparations
are made and treated with any basic anilin colonr desired, or, when the object is the
recognition of particulpr bacteria, with the stains given for such (in Chapter V).






























GRANULATION TISSUE 73

and consist of small round cells lying close together, a very scanty
amount of mucous interstitial tissue, and numerous wide ecapillaries
which run parallel with one another and at right angles to the
surface, where they bend round so as to form leops (Fig. 20, b).
The actual cells are of two kinds: those of one set are polynuelear,
looking like pus corpuscles, and consist, like them, of emigrated white
blood cells (Fig. 21, ¢); the others are mononuclear, and are either

Fro, 21.—Grasviarion Tissue oF Ao CHrosic UnckEr oF THE Leg.  » 285, (Hama-
toxylin and ecoxin.) o, Bmall mononuclear round cells ) &, Larger round mononuclesr
colls ; ¢, Round polynuclear cells; o, Kounded fibroblasts; ¢ Fibroblasts with pro-
COssCE.
likewise emigrated leucoeytes, or else derivatives of the fixed tissue
cells which have partly been formed on the spot and partly wandered
thither from the neighbouring regions (Fig. 21, « and 5). The
polynuclear cells are incapable of further development, and are taken
up and destroyed by the growing tissue cells, for the nourishment of
which their substance may perhaps serve. The mononuclear leuco-
eytes probably become transformed, at least in part, into polynuclear
forms, which are then in like manner absorbed by the proliferating
cells of the tissue. Those mononuclear cells, however, which are
derived from the fixed cells of the tissue, and which it is usually
possible to distinguish from the mononuclear lencocytes by the larger

































S4 TUMOURS OR NEW-FORMATIONS

the true nenromata, inasiuch as it is composed of newly-formed nerve
fibres, which are developed from the old axis-cylinders by a process of
division, and grow into the cicatricial tissue on the surface left by the
amputation.

Fro. 28.—Bwmarn Nevno-FinnoMs oF THE BRI, x 77, (Stained with Weigert's homatoxylin.)
a, The tissue of the neuro-fibroma, containing spindle cells ; &y, Dundle of nerve-fibres in the pedicle
of the neuro-fibroma ; &, Atrophic bundle of nerve-fibres in the centre of the neurc-fibroma ; ¢, Blood-
vessels 3 o, Duct of & sweat gland ; e, Connective-tissue bundles of the cutis,

10. (ix.) Angioma.—This form of tumour consists in great part of
vessels or of a kind of tissue (cavernous tissue) nearly related thereto.
According as the vessels and vascular cavities contain blood or
lymph, we speak of a hematangioma or a lymphangioma.

A further distinetion is made between simple and ecovernous
angiomata. The simple hmmatangioma or (feleangicctusis is com-
posed of very numerous capillaries and veins, which may present
multiple circumseribed dilatations of globular, spindle, or eylindrical
form, or may have a greatly thickened wall. The conditions present
in lymphangioma simplex arve similar,


















90 TUMOURS OR NEW-FORMATIONS

In some spindle-celled sarcomata, especially those which start from
the periosteum or medulla of bones, there are found giant cells, that is,
cells of remarkably large size and varying form which have several
nuclei, generally collected in the centre (Fig. 34, d, and Fig. 133, b).
These cells have sometimes peculiarly lobulated or fragmented nuclei
(Fig. 34, ¢). This variety of sarcoma is known as the giani-celled
SErComd,

14. (iii.) The Alveolar Sarcoma.—In this variety the cells are
not evenly distributed, but are arranged in groups of different sizes,
separated from each other by narrow or broad fibrous septa, in which
the vessels run (Fig. 35, 4). The cells themselves («) are fairly large,

Fui. 36, —ALveEoLank Sapcoma oF THE Fascra Ioiaca, % 2uh, (Etadned with b -
toxylin and cosin.) A, Large alveoli with sarcoma cells, between which the stroma-
fibres are, however, no longer visible, as they have been removed by the pencilling,
together with a portion of the cella; &, Alveoli in which the processes of stromn still
remained after penciiling, so that the large spaces are divided wp into many small com-
partments | o, Single sareoma cells which have remained in position after the pencilling.

round, or more irregular, flat or polygonal, and have a relatively
large vesicular nucleus. They thus recall the appearance of epithelial
or eancer cells, and as their arrangement is alveolar, and small round
or spindle-shaped cells may lie in the stroma, there often exists a very
strong resemblance to cancer—indeed, some authorities consider this
form to be a carcinoma, or name it conneelive-tissue cancer. When, how-
ever, the twmour is more thoroughly examined, especially after careful
pencilling out of the sections, it is observed that in the alveoli between
the cells, which previously appeared to lie in immediate contact with
each other, there commonly stretch also delicate fibrous septa, so that
the large and apparently simple alveoli are broken up into many
small compartments, each of which affords room but for one or two
cells at most (Fig. 35, B); and the cells in general are seen to be
much more intimately conuected with the stroma than is the case
with the cells of carcinomata, though likewise arranged in alveoli.

15. (iv.) The Endothelial Sarcoma or Endothelioma.—Even in spindle-
celled and alveolar sarcomata there are many cells which, by their






92 TUMOURS OR NEW-FORMATIONS

(b) are formed, they are spoken of as pswmmomaia or psamano-
sareomala.
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Fio. 37.—ExpoTHELIAL Sancosma oF T Dusa Marter. x 240, (SBtained with

hematoxylin and eosin.) o, Concentrically stratified endothelial cells; &, Con.
centrically stratified concretions.

16. (v.) The Angio-sarcoma.—All those sarcomata which are very
rich in blood-vessels may be described as angio-sarcomate. In them
the sarcomatous tissue often comes into more intimate connection
with the blood-vessels, enveloping their lumen like a coat. In
other cases the blood-vessels show dilatations of different forms
(teleangiectatic sarcoma) or a hyaline degeneration of their walls (Fig.
38, #); and in the latter the vessel-wall may swell to the total
obliteration of the lumen, so that hyaline cylinders and bulbs are left
(eylindroma,’ Fig. 38, ¢).

When, as is often apt to be the case, the walls of the blood-vessels
are very delicate, haeemorrhages may readily oceur (Fig. 39, ¢), and in
many sarcomata are so extensive that the proper sarcomatous tissue,
especially in larger tumours, is almost entirely destroyed by them
(Sfungus hematodes),

17. (vi.) The Melanotic Sarcoma and the Chloroma.—The former is
a sarcoma in which a portion of the eells, i.e, always the older and
larger ones, contains brown or black pigment (Fig. 40); but as regards
the form of the cells, the tumour may be a round-celled, a spindle-
celled, or an alveolar sarcoma. These tumours always take origin from
pigmented tissues (skin, choroid, pia mater), and are very malignant.

It is doubtful, however, whether the species of tumour which has been and is
understood under this designation is in all cases one and the same.

r———




MIXED SARCOMA 93

The name ehloroma is given to green-coloured tumours having the
structure of the round-celled sarcoma. The colour is due to small
granules lying in the cells, which give the reaction of fat.

Fro, 88 —ANGIo-SARCOMA oF THE Dura Mater with Hvyvarixg DEGENERATION OF
THE VEssgEia, » 240, (Stained with hematoxylin and eosin.) @, Sarcoma cells;

i, Blood-vessels with hyaline-degenemted walls, cut transversely ; ¢, Endotheliom of
intima ; o, Red corpuscles

s &, Hyaline-degenerated and oblitera {:-Iund-vmuulu, cut
longitudinally and immvtnc]'y. :

18. (vii.) The Mixed Sarcoma.—DBy this designation is meant not so
much combinations between the varieties of sarcoma already dealt

Fiz, 30, —Merastatic Hesmopruacie ARcio-sarcosa (Frsovs Hesa-

ToDES) oF THE Luxc. x 240, (Stained with hematoxylin and cosin)
a, Round cells ; b, Blood-vessels ; ¢, Extravasated bleod.

with, as the association of pure sarcomatous tissue with a mature
tissue of the connective group, of which the combinations with cartilage
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and with bone (ehondro-sarcoma and osteo-sareoma) are the most frequent.
This mixture may be explained either on the assumption that a
portion of the tissue in an already existing sarcoma has not remained

Fig. 40.--DiFrese MeTastatic LARGE-CELLED PloMESTARY Bancosa oF THE Lover. x 240
imed with alum cochineal) a, Capsule of Glisson, with sarcoma ecells mos froe
rom pigment; &, Bile duct; ¢, Non-pigmented sarcoma colls; o, Pigmented sarcoma L
Capsule of liver.
in its lower stage but has undergone further development, or that a
tumour composed of a mature tissue has become sarcomatous,
Combinations of sarcomata with adenomate also are met with, but
since in them the adenomatous tissue always retains the preponderance,
it is intended to postpone mention of them until deseribing the
adenomata.




































106 TUMOURS OR NEW-FORMATIONS

A further variety is the gelatinous or colloid carcinema, which is
observed most frequently in the stomach and intestine, and is formed
by wucons degeneration of the cancer cells. During this process the
latter change into transparent drops (Fig. 52, ¢), which afterwards
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Fig. O0.—ApeEgo-carcisoMa of THE Recroum. = 240, (Alum cochineal.)
o, Normal Licberkiihn's glands, the epithelial cells of which are smaller than
the cancer eclls; b, Cancer-cell tube, deviating but little from the type of a
Lieberkiihn's gland ; ¢, Cancer-cell tubes deviating further from this type; «,
Connective-tissue stroma with round aud spindle-shaped colls,

% 240, (Hmmatoxylin and eosin.) o, Small cancerous alveoli;
by Elﬂptﬁ'ﬂlluumnri alveoli; ¢, Greatly developed connective-tissue stroma, partly permeated by

round ce

Fic, Sl.—8cigRnes Masoas,
















































122 THE VEGETABLE PARASITES

made into a rabbit’s ear, there is apt to ensue often merely a superficial
inflammation resembling erysipelas in man, whereas a similar introdue-
tion of Streptococcus piyogenes is followed at times by processes which
take a deeper hold, and end in necrosis and suppuration.

Furthermore, in the human erysipelas the Streplococcus erysipelatis is
found restricted, as a rule, to the lymphatics (Fig. 57, a), and the
adjacent fissures in the connective tissue of those parts of the skin
where the process is still actually advancing ; whereas in a phlegmon
caused by the Streptococens pyogenes the cocei may be found everywhere
in the tissue, as well as in the interior of blood-vessels and in different
situations in the inflamed parts.

Lastly, a further difference may he brought out in connection with
the pathological anatomy, in the fact that human erysipelas, in contrast
to a phlegmon caused by streptococei, runs its course chiefly in the
skin and takes but little hold on the deeper parts, and that the exuda-
tion is not, as a rule, either fibrinous or purulent. Only in facial
erysipelas does the exudation in the loose tissue of the eyelids assume
a purulent character, and when an erysipelas extends over joints puru-
lent effusions may also take place into them.

When the epidermis is raised into blebs in the course of erysipelas,
cocci are either not found in them at all, or but very sparingly.
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Fia, 8. —~Ervsiretas oF e Evevn, = 440, The cocei drawn in under a power magni-
fying 250 times, (Stained by Weigert's modification of Gram’s methed.) o, Thinned epidermis,
pnrmr:illwd. by piis corpuscles ; b, Purnlent infiltration of cutis; ¢, Cocci of erysipelas in the
s cells,

Examination of Pus-Cocci and of the Streptococcus Erysipelatis.—Cover-glass pre-
parations may be stained with any of the basic anilin colours.

For sections (ram’s method is suitable, or still better Weigert's modification of
it, with preliminary staining. Under these processes, however, the cocei also may
be partially or altogether decolorised. This occurs in cases where they were in the
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BACILLUS TUBERCULOSIS 131

In man, infection takes place most frequently by the inhalation of
tubercular sputumn which has become dried and reduced to dust; and
next by the introduction of tuberele bacilli with the food (oftenest in
the unboiled milk of tubercular cows); by penetration of the bacilli
into wounds of the skin and mucous membranes ; and perhaps also by
transmission of tubercle bacilli to the ovum with the semen, or to
the feetus through the placenta.

The entrance of tubercle bacilli into the tissues is followed by
a growth of the fixed cells of the latter, from which there are
formed cells of larger size and usually containing oval vesicular
nuelei which do not stain very duupiy, epithelioid cells (Fig., 60, a).
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Fig. 60.—Two ErmaeLioin-crLien TUBERCLES 1% A4 LympHatio Guaxp.  x 340, (Alum
cochineal.) o, Epithelioid cells ; 6, HRound cells of gland ; ¢, Reticulum,

These then by their accumulation form rounded tolerably sharply-
defined nodules containing no blood-vessels (epithelioid-celled tubereles).
The stroma of the parent tissue, being forced apart by the epithe-
lioid ecells, assumes a more or less distinctly reticular structure as far
as the tubercle extends (vefieulated tuberele; Fig. 61, d). A further
result is usually the emigration from the neighbouring blood-vessels
of leucocytes, mostly of the mononuclear variety, which collect as
a rule at the periphery of the nodule (Fig. 61, a), but may also
penetrate into its interior; and when the emigration takes place
very early, or at all events to an excessive degree, nodules oceur
which are composed exclusively of lymphoid cells (lymphoid tubereles),
In the centre of tubercles, especially when slow-growing and poor


















BACILLUS LEPRAE 137

(epithelioid) cells of o round, spindle, or club shape, and sometimes
even giant cells. A “more or less abundant fibrillated interstitial
substance lies between the cells.

— e,

Fic. 03.—Lerna Xoposa oF o 8k, ® 66, (Alum cochinealy a, Epidarmh b, Cutis:
¢, Infiltration of cells in the form of nodules and bands,

In the skin the chief seats of infiltration are the cutis (excepting

the uppermost stratum) and subeutaneous tissue, espeeially in the
- vicinity of the sweat-glands and hair-follicles; in the nerves, the
Cinterstitial connective tissue. Caseation never occurs, and uleeration
- only from external causes. In the macular form of leprosy, subsidence
*ﬁéﬂm hyperiemia is followed by 2 formation of pigiment.
- The lepra bacilli are usually present in great numbers, and lie for
- the most part in large vound or oval hyaline eells, often devoid of
nuelei (Fig. 62, ), which are almost completely packed with them
(lepra eells); but in the diseased nerves they are chiefly found in the
- ganglion cells, which then degenerate. Whether leprosy is trans-
mitted by contagion or inheritance, or in both ways, is a question on
- which opinion is still divided.






























































































































TRICHINA SPIRALIS 179

animals, as infestinal trichine in the fully developed and sexually
mature condition, and as musele trichine in the undeveloped state,

Fio. 9. —8exvaLLy MaTure Fiz, 91— Muscre Trromxg 100, o, Partially calei-
Tricnixa Sriganis (from Lewacs fied trichina: &, Caleified trichine after solutiom of the
karth = 120, A4, Male; B, lime-salta,

Female,































































200 THE HEART AND PERICARDIUM

The erudation in acute pericarditis, as in inflammations of the
serous membranes generally, is either serous, fibrinous, or purulent;
or combinations of these three varieties may be present, the char-
acter of the exudation depending upon the stage of the process as
well as upon the nature of the bacteria. In the serous form which
usually occurs at the commencement of the pericarditis the pericardial
fluid is increased in quantity, and rendered turbid by the presence
of migrated leucocytes, cast-off endothelial cells, and bacteria. Later
on, however, there ensues a continually increasing exudation of fibrin,
or an emigration of white corpuscles, in consequence of which the
exudation becomes either more fibrinous or more purulent respectively.

Under the microscope (Fig. 101) the pericardinm is seen even

Fic. 101.—Fisrixous PERICARDITIE. % 65. (Hmmatoxylin and eosin.) 4, Fibrinous
1:uduu1t-l:#mm the ;urlz:muof th:i pericardium ; B, Pericardium infiltrated with ecells
tissne) ; O, 1 i+ &, Fibrin reticul with 1 -
ous bands in the peﬂ:ilulr:? <, f'iewly-fnrmmed hinndu -"'lrmm.mh. i
at the commencement of the inflammation to be hypersemic and infil-
trated with leucocytes (F). With increase of the latter in the tissue

there next ensues also exudation of fibrin and emigration of leuco-









VASCULITIS 203

liquefaction (see p. 208), and as the pus-cocei or other bacteria
make their way from thence into the wall of the vessel, the latter
is also involved in a suppurative or necrotic inflammation (puralent
thrombo-arteritis or thrombo-phlebitis); that is, we then find the wall,
together with the perivascular connective tissue, more or less densely
infiltrated with pus cells, or to a variable extent necrotie.

In large vessels such as the aorta an inflammation resembling
acute endoecarditis may also occur, and from the same causes as the
latter.

The vasculitis excited by towic bodies chiefly involves the smaller
vessels of the organ (the kidney) through which the elimination of
these substances is effected, and appears to manifest itself partly
in the form of degenerations (fatty, hyaline, and amyloid), partly in
that of cellular infiltration. Tts histological peculiarities in other
respects have not yet been fully ascertained.

A vaseulitis may occur secondarily whenever an acute inflamma-
tion existing in a tissue or organ spreads to the blood-vessels. This
very often happens in those inflammations which are caused by
bacteria, owing to the penetration of the latter into the blood-vessels

from the tissue, as is the case notably with Streptococeus pyogenes
(see p. 119).

Fro. 108.—8ecoNpary Vasconitis oF & SBsmant Veis oF T Lec v Poreasmos due
to Streptococcis pyogenes. > 545 the coced, however, drawn in ander an amplification
of x 765, (We s modification of Gram's method.) o, Aceumulation of leucocytes,
in part polynuclear, in the lumen of the vein; &, Streptococei.

When the smaller blood-vessels (Fig. 103) are involved, there
oceurs at first an ever-increasing accumulation of leucocytes (a) in
their lumen, and, should this be further followed by deposition of
fibrin, a so-called white thrombus is formed (see p. 208), which again,
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remains permanently bloodless and dies (anwmic infaretion), or, owing
to a retrogressive flow from the veins or capillaries in the neighbour-
hood, blood subsequently makes its way again by degrees into the
vessels of the anwmic area. This blood, however, stands at a low
pressure, and hence does not move rapidly forward, so that stasis
and finally hamorrhages into the tissue (Fig. 110, a) take place

Fre. 110.—Suerunamiss Haemorraacie INFarorior oF THE Lusc 1x PraEurs., = 00
(Alum cochineal.) o, Alveoli of lung Hlled with red corpuscles ; &, Alveoli with red
corpuscles and pus corpuscles ; ¢, Clumps of cocod.

(hemorrhagic infaretion). Hwemorrhage is further favoured by the
degeneration which the vessels have undergone in consequence of
being cut off for some time from a supply of blood. Infarctions
are also not uncommonly found which are hwmmorrhagic only at the
circumference, but an@mic in the centre.

Not only the anmmic but the h@morrhagic parts suffer necrosis
(coagulation necrosis), but this need not involve all the tissue
elements, as the less sensitive, such, for example, as the cells of the
supporting substance, may be preserved. The further changes in
those cases in which the thrombus or embolus contains no (patho-
genic) baecteria, and is consequently indifferent, consist in the break-
ing down of the necrotic tissue of the infarct into a finely-granular
detritus, while the red corpuscles lose their colour or become partially
changed into pigment. This detritus may then be absorbed, whilst at
the same time, through growth of the connective tisswe in the vicinity,
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arily, but are upon the whole rather rare. The small-celled forms
have so much similarity to simple adenia that they can scarcely be
distinguished from it histologically.

Amongst secondary tumours, earcinoma is the most frequent.
Regarding its mode of occurrence, see p. 102.

III. THE THYROID GLAND AND SUPRARENAL CAPSULES.

5. The Thyroid Gland.—The most important change is hypertrophy
(goitre), which oeeurs in either a diffluse or a ecircumseribed form,
and may be observed mnot only in the thyroid gland proper, but
also in the so-called aeeessory thyroids. In addition to this form, an
adenoma of the thyroid gland is distinguished by some authorities, but
does not admit of sharp differentiation from hypertrophy.

(Goitre depends chiefly upon a new formation of glandular tissue, in
which there develop structures, some of which are rounded and

Fra. 112 —Corromn Gorre, with Hyarine DEOENERATION OF THE BTROMA OF THE
Toyroip Graxp. x 200 E({Hmluntux;rliu and eosin) a, Collold cyst containing firm

homogeneons-looking colloid matter, not filling up the entire space, with shed epithelial
cells lying on its surface ; b, Colloid eysts containing softer, and in ]lmrt finely-granular-
looking colloid material; ¢, Follicles of normal size or somewhat dilated ; o, Stroma of

connective tissue wleh hnz undergone hyaline degeneration.

follicular, or vesicular, others more cylindrical and solid or tubular
(parenchymatous goitre). 1f an extensive colloid degeneration takes
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brane of the cheek which rapidly advances both in depth and super-
ficial area.

Lastly, in wariole little efflorescences may occur both in the
buccal cavity and in the pharynx and w@sophagus, which, like the
variola pustules of the skin (see Part III., Chapter XI1.), also owe
their existence to necrosis of the epithelium and superficial layer of
the mucous membrane, and are soon attacked by a secondary in-
vasion of pyococei, especially Strepfocoecus pyogenes. The covering of

Fic. 113.—Fa1sE MEMBRARE oN THE Uvura 1x DiraTHERIA. X 70. (Alkaline methyl
blue.) o, Most superficial stratum of the false membrane, with groups of diphtheria
hacilli and streptococei embedded in it; b, Second stratum of the false membrane, con-
muwﬂmg of pyococci, between which mere indieations of an excessively delicate
net are to be seen ; o, Third stratum, consisting of a network of thick bands with
the lﬁmﬂ of the meshes seen lengthwise ; o, Fourth stratum, consisting of a very
delicate network with rounded meshes; ¢, Vestiges of the epithelium covering the
uvula ; f, Mucous membrane of the uvuls, with blood-vessels and small-celled infilbration.

the so-called pustules is soon destroyed, owing to the greater delicacy
of the epithelial layer, and there are then formed shallow uleers,
the base of which is covered at first with masses of necrosed tissue
and cocei, while the surroundings show a dense infiltration with
mononuelear and polynuclear leucbeytes.
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parts (¢ and ¢), with fibrinous or fibrino-purulent exudations (corrosive
asophagitis). After the necrotic parts have been shed a formation

Fin, 115.—Corrosive (E30PAAGITIE AFTER Bwalrowiza Aianise Lye, = @,
f 1 ETTTE Lm:nlm and eosin.) o, Neerosed mucous membrane ; b, Bacteria embedded in a ;
e, E.upm'licml portions of the submucous coat, infiltrated pul.rllg.' with homogencous
deeply-staining masses (fibrin ¥), partly with 11. fibrinous reticulum, in the npnreﬂ uf
which, however, no stained nuelel are visible ; o, Blood-veszel with necrotic wall §
Deeper parts of the submuocosa, permeated by o fihrinous network, in the meshies l‘li'
which stained leucocytes are Iving,

of cicatricial tissue follows, the contraction of which may give rise to
strictures, with their usnal consequences.

Chronie catarrh is very common, especially in the vault of the naso-
pharynx. In this condition the adenoid tissue of the mucous mem-
brane becomes considerably increased in quantity, especially in the
areas surrounding the duets (distended with secretion) of the mucous
glands, so that the mucosa acquires a granular appearance (granwdar
pharyngitis). The epithelium is also more or less infiltrated with
lencocytes. In many places, particularly in the region of the pharyngeal
tonsil, the growth of the adenoid tissue may be so considerable as
to form actual tumours, the so-called adenoid vegetations. These then
appear under the microscope (Fig. 116) as conical or papilliform
elevations of the mucous membrane composed of a very vascular
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round-celled tissue, with deep and much-branched fissures and sinuses
lying between, into which the ducts of the mucous glands discharge.

Fig. 116.—ADENGID VEGETATION oF THE PHapvex. x 16 (Hematoxylin and
eodin.) «, Epithelium; &, Epithelial depressions; ¢, Ducta of mucous glands, cut
obliquely ; d, Blood-vessels,

When the catarrh is of longer duration it may, however, lead to
atrophy of the mucous membrane. :

The mucous glands in the wsophagus may become diseased not only
in catarrhal inflammations but independently ; in either case their
duets are found to contain plugs composed of desquamated epithelial
cells and leucocytes, while the surrounding mucous membrane is in
a state of cellular infiltration, Under certain ecireumstances even
suppuration with consequent development of small abscesses is
observed.

By ‘plagques opalines’ or leucoplacie are meant whitish patches
which form in irritative conditions of a more protracted character,
notably on the tongue and mucous membrane of the cheeks, and
are due to a cirenmscribed thickening and superficial horny trans-
formation of the epithelium.

A not infrequent consequence of repeatedly recurring inflamma-
tions of the tonsils is the so-called fonsillar hypertrophy, which
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mucous degeneration of the epithelinm predominates, at another
desquamation, and at a third suppuration, ir, a greatly increased
emigration of colourless corpuscles; and the mucous layer upon the
surface shows a somewhat variable consistence and composition cor-
responding to these differences. The accumulation of leucocytes in
the intertubular tissue of the mucous membrane may under certain
eircumstances be so considerable that the Lieberkiihn’s glands are
not only pushed widely apart, but their uppermost segments are also
compressed (Fig. 119).
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Fig. 119.—Acvte Catakeg oF THE Larce IstesTize. x 240, (Alum cochineal.)
a, Pus corpuscles (with scanty fibrin filaments) on the surface of the mucons membrane,
which is stripped of epithelinm ; b, SBmall-celled infiltration of the mucous membrane ;
¢, Upper compressed segment of the Lioherkiithn's glands, which are separated from cach
other. Their epithelium is for the most part loogened from the mcmE:lunn propria, and
boetween the two a few pus-corpuscles are settled ; o, Submueosa.

Similar conditions prevail in ehronic catarrh. In it there sometimes
ensues, as a consequence of narrowing or ocelusion of the orifices of
the glands, a formation of numerous small refeation eysts, which still,
however, often show a fine aperture from which glassy mucus oozes
out. In many cases of chronic catarrh a muens appears to be secreted
which is not only very copious but very viseid, and which then,
should it lie for any length of time in the intestinal canal, may
form band-like or vermiform masses,

Deposits of brown and black pigment-granules in the mucous

























































258 THE LIVER

granules, in consequence of stoppage of the flow of bile due to the
obliteration of biliary duets in the contracting capsule of Glisson.

o o b

Fro. 128, —Covmexerso Cirrnosis oF THE Laver withd Farry IxrFiLTRaTION. X 240,
(Hematoxylin and eosin,) «, Branch of portal wein; b, Bile duct; e, Capsule of
Glissom with small-celled infiltration ; A, Peripheral part of hepatic lobules, with
fatty infiltration.

Later, the hepatic cells and acini atrophy (Fig. 129, a and ¥), partly
in consequence of the abolition of numerous blood-vessels, but chiefly
from the constriction exercised by the shrinking connective tissue.
According as the process is restricted merely to the principal branches
of Glisson’s capsule, or involves also its finer ramifications and pene-
trates even into the acini, larger or smaller groups of the latter are
constricted off, and these then project from the surface, as well as
from the face of cuts into the substance, in the form of coarse bosses
or lobules [“Rhob-nail liver”™], or of fine granules, thus constituting
respectively the /lobular and granular forms of cirrhosis. If the
atrophy of the hepatic cells is more considerable, rows of epithelial
tubules and bands are found in the newly-formed connective tissue
(Fig. 129, d) similar to those seen in acute yellow atrophy, and
having also a like origin and significance.

3. Infective Granulomata, New-formations, and Parasites.— 7uber-
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ewdosis of the liver occurs most frequently as a part of general acute
miliary tuberculosis, the tubercles developing for the most part in

Fia, 199, —Cinrnosis of TE LIVER 1N THE Staae oF ATRoPav. X 70, (Hwaomn-
toxylin and eosin) o, Bmall vestiges of atrophie acini ; b, Constricted groups of aeind
nndergoing atrophy : ¢, Greatly thickened capanle of Glisson, still partly infiltratod
with mng and spindle-shaped cells ; o, Newly-formed bile-ducts,

the circumportal connective tissue, and but seldom in the interior
of the acini also. It is sometimes further followed by a more or
less extensive small-celled infiltration of the capsule of Glisson.
- When the tubercles develop in the vicinity of small bile-duects, the
- epithelial cells of the latter may also take on growth and collect
together in places into structures apparently composed of giant cells.
Syphilis in adults oceurs in the liver rarely in the form of a
hepatitis distributed evenly over the entire organ, and recalling the
appearances of cirrhosis. Usually it takes a more focal form, in
which case we find on one or more spots, widely separated from each
other, an extensive small-celled infiltration invelving not only the
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eefls.  The former consists of tubes and of bands of cells, which in
their configuration and in the form of their individual cells recall
the appearance of bile-duets, from the epithelium of which they have
evidently originated. The liver-celled adenoma, on the other hand,
more or less copies in its structure the acinous arrangement of the
liver, its cells also corresponding for the most part with the hepatic
cells, from which they may probably be derived. The adenoma
differs from carcinoma above all in its sharp delimitation from the
hepatic tissue, which may even find expression in the presence of a
fibrous capsule.

Fra, 180, —PriMany Graxpuran Cancivoma oF e Liver, originating in the bile-

® 240, (Hematoxylin and eosin.) a, Capsule of Glisson; &, Portal vein ;

¢, Bile-duets, partly in proliferation ; o, Small-celled infiltration of the hepatic connec-

tive tissue at the of the earcinoma ; ¢, Hepatic cells with fat-drops ; f, Atrophied

and pigmented hepatie cells ; g, Solid cylinders of caneer cells ; &, Tubes of cancer cells,

with rrt-iu-lly cylindrical elements and lumen filled with desquamated and partly
e eancer cells; {, Connective-tissue stroma of the carcinoma, with spindle cells,

Cysts may form in the liver from the vasa aberrantia of the bile-
ducts, owing to accumulation of the secretion derived from their
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the connective-tissue hyperplasia which oceurs during the healing of
a pleurisy extend to the interlobular and peribronchial connective
tissue of the lung

Fig. 180, —CouMMENCI®G INDURATION OF THE Lu¥e 1N PEEUMOXIA OF TWENTY DaYs
STARDING. X 285, (Alum cochineal) a, Newly formed cobnective tissue; b, Alveoli
into which the newly formed connective tissue is growing in polypoid form ; e, Exuda-
tion in the alveoli consisting of lewcocytes, desquamnted epithelin] cells, and serum;
o, Alveolar septa infiltrated with small cells,

The Diplococcus pnewmonie 1s found in greatest abundance in those
parts of the lung in which the disease is still most recent, and
hence especially in the wedematous portions bordering on the area of
hepatisation, where it also frequently shows an easily-stained capsule
(Fig. 138, d); whereas in the actual area of hepatisation, especially
the grey, it may be completely or for the most part dead. It is
furthermore found in the exudation of those processes which are apt
to complicate pneumonia, such as pleurisy, pericarditis, endocarditis,
peritonitis, and =o forth.

Not uncommonly there also occurs in pneumonia an acute serous
infiltration of the mediastinum, of the connective tissue in the neck
and thorax, or of the submucous coat of the pharynx; or there may
be an acute inflammation of the nasal air-sinuses, the tympanic
eavity, the meninges, the kidneys, or the joints; and abscesses may
even form in different localities. The Diplococcus pnewmonio is
then found also in the products of these inflammmations. Lastly, in
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in the latter case the nuclei vanish and the cells either become
cloudy or are reduced to homogeneous masses, and frequently the
degenerated epithelial cells of the tubules also separate from the
membrana propria. When urinary tubules which have undergone
a high degree of fatty degeneration are examined in the fresh state,
neither the outlines of the epithelial cells nor their nueclei can be
recognised, owing to the surface of the tubules appearing thickly
covered with fat-droplets (Fig. 145, a).

Cloudy swelling, as well as fatty degeneration and necrosis, may
oceur both idiopathically (in wvarious intoxications and infective
diseases) and also as part of the phenomena of nephritis. The
necrosis at times affects chiefly or exclusively the epithelium of

Fiz. 146 —Asuvioip Deoesenation or tHe Kipwev. x 645, (Gentian wiolet.)
i, Urinary tubules with membrana propria in a state of amyloid degeneration ; b, Vas
afferens of a glomernlus in amylejd degenerntion ; ¢, Amyloid-depenerated parts in the
glomerular loops ; d, Small artery with amyloid degencration of its wall; ¢, Waxy cast
in lnmen of urinary tubule ; f, Normal urinary tubule.

the glomerular loops, which is then cast off and blends with the
exudation escaping from the loops (in consequence of the necrosis)
to form a finely-granular mass. The loops of the glomeruli, deprived
of their epithelium, appear pale, swell up, and may finally lose their
endothelium also. Necrosis much more rarely affects the epithelium

lining Bowman’s capsules, or the endothelial cells of the ecapillaries
and veins,
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mucous membrane, which becomes poorer in cells and glands whilst

‘its epithelinm is shortened, The atrophy may be combined with

eystic degeneration of the glands, and, furthermore, hyperplastic

growths may occur side by side with atrophie spots.

It is not uncommon in inflammations to see on the vaginal portion

erosions, which come into existence either by the previous formation

of vesicles in consequence of a serous exudation into the epithelium,

Fio. 156.—Cvaric ExpouMerniTis oF THE Cervix Ureri.  x 65, (Hematoxylin and cosin.)

o, Glands of the mucous membrane diluted into cysts, partly filled with mucus (ovela Nabothi) ;

Commencing dilatation of the glands ; ¢, Normal glands in transverse section ; o, Connective
of the mucous membaane ; ¢, Museularis,

which vesicles afterwards burst; or from the epithelium having
become dissolved by the down-flowing secretion in endometritis. The
tissue of the mucous membrane which forms the floor of all such
erosions not only becomes very cellular when the process is of any
considerable duration, but may also he elevated into fine papillary
and villous outgrowths (papillary erosions). If a partial skinning-
over with cylindrical epithelium takes place between the latter, and
if this epithelium also sends simple and branching shoots into the
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been sketched above (p. 332), under the head of Chronic Polio-
myelitis,

Amongst the chronic inflammations many authorities reckon the
process underlying dementia paralytica [or general pavalysis of the
insane] and multiple cerebro-spinal selevosis.  In dementia paralytica,
however, the primary element seems to be, not inflammatory change,
but atrophy of the medullated nerve-fibres and of the ganglionic
cells, especially in the frontal lobes. In this disease the ganglionie
cells are destroyed in the manner deseribed in speaking of chronie
poliomyelitis, though irregularly, all disappearing in some places, but

Fiz, 167, —MuLTieLe ScLErosis oF THE SpivaL Corp, Low ﬁmr (x18) (Weigerts
togrether

hamatoxylin.) a, Belerotic fecus involving ahmost the entire

teral colummn,
with the anterior and posterior horns of the same side.

few in others; whilst the nerve-fibres, not only in the cortex but
in other parts of the brain also, undergo atrophy to a greater or
less extent. The larger the amount of nervous elements destroyed,
the more conspicuous becomes a growth of the neuroglia, the cells
of the latter increasing in number and partly also in size, and the
fibres becoming not only more numerous but thicker. There next
appear further changes which are undoubtedly of an inflammatory

nature, viz., aggregations of leucocytes and sometimes also of red

corpuscles and grains of pigment in the perivascular spaces of the
vessels of the cortex, and in many cases in those of the medullary
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detected, so that in many cases these cavities form the gates of entry
for the excitants of the meningeal inflammation. The Dbacteria
which have hitherto been recognised most frequently in the latter
capacity are the Diplococcus pnewmoniee and the pyococei, whilst in
some cases still other species eould also be found.

The erudation of meningitis (Fig. 169) is rarely serous, and is so
only at the commencement; otherwise it is fibrinous («), fibrinc-
purulent, or altogether purulent. It may, however, also be
hemorrhagic in places (4). The inflammation not uncommonly
propagates itself along the sheaths of the wvessels into the substance
of the brain and cord, in which ease accumulations of leucocytes and

Fio. 170, —SupaceTE CERERRO-SPINAL MENINGITIE. » 285, (Hamatoxylin and muin.;

a, Normal part of the spinal cord ; & Atrophic cortical layer of the spinal cord ; ¢, Spina

pia mater in a state of sclerotic thickening ; d, Thickening and mutual adhesion of the

Flﬂ-. arachnoid, and durs mater of the cord ; the former still in a state of cellular infiltm-
ion, The walls of the blood-vessels are also thickened and sclerotic.

sometimes also of red corpuscles are found (4 and f) either inside
the perivascular spaces of the blood-vessels only (¢), or also outside
in their immediate neighbourhood. If the process is of longer
duration, and the spinal membranes are involved (Fig. 170), the
nerve-fibres of the superficial stratum of the cord may suffer de-
generation and atrophy (6). Furthermore, in spinal as well as cere-
bral meningitis there gradually occurs a more or less considerable
fibrous thickening of the pia mater and arachnoid, and in spinal
meningitis even an adhesion of these membranes to the dura mater

(d), which again may give rise to atrophy of the nerves enclosed in
the shrinking connective tissue,















350 THE PERIPHERAL NERVOUS SYSTEM
II. THE PERIPHERAL NERV(OUS SYSTEM.

7. Degeneration, Atrophy, Inflammation, and New-formation.—The
degeneration and atrophy of the nerves which may oceur in conse-
quence of mechanical injury (section or bruising), compression, and
inflammation, and after destruction of the central organs (eg., of the
anterior horns of the spinal cord), as well as in infective diseases
and intoxications, manifests itself first in a clouding and ecoagula-
tion of the medullary sheaths. The latter then break down into a
detritus consisting of larger and smaller droplets and granules,
which are taken up by leucocytes (Fig. 175, ¢) and carried away.

Fia. 175 —CoMMESCIRG ATROPHY OF THE BCIATIC NERVE 1IN PaRarreois. Half of o
transverse section through a perve-bundle.  x 330, (Weigert's hematoxylin.) a, Peri-
neurium ; &, Thick and ¢, Thin medullated nerve-fibres In transverse section ; o, Pro-
liferated endoneural connective tissue; ¢ Granule cells,

The axis cylinders swell up, or disappear by crumbling to pieces.
The endoneurium and perineurium either suffer no change or become
thickened (Fig. 175, d) and sclerosed (Fig. 205, »); and the nerve
corpuscles may be involved in proliferation.

In inflammation of the nerves, newritis, which may occur as a
sequel of infective diseases, intoxications, disorders of circulation and
nutrition, or by extension of an inflammation from the surrounding
parts, the endoneurium and perineurium are the seat of exudation
and cellular infiltration (Fig. 172, ¢ and /). In severe cases,
however, degeneration of nerve-fibres also follows, bearing out the
general rule that degenerative and inflammatory processes in the
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which show their activity by solution of the bone-substance. Should
this solution take place over a wider extent, and be complete, cysts
may even form in the bone.

Osteomalacia (Fig. 177) is a special variety of atrophy which
oceurs in more advanced life, but is most frequent in women during
pregnancy and child-bed, and which consists in a decalcification of

Fio, 177. =8 OstRoMAaracta or THE Bis.  x 70, (Hematoxylin and cosin, )
o, Periosteum ; b, Thicker ealeified trabecule of bone ; ¢ Very thin bony frabeculs in
prnmnldam'lnl tion ; o, Decaleificd osseous tissae, rich in eells ; ¢, Marrow composed
of round and fat-cells,

the bone. This always begins from the medullary cavity or from

the cancellous spaces and Haversian canals, .., at the periphery of

the bony trabecule, and gradually advances towards the axis of the
latter. The decaleified part (d) shows a striped or fibrous interstitial
substance, in which the earlier lamellar stratification can sometimes
still be made out, whilst the bone corpuscles are in part retained, but
in part have lost their processes or even entirely disappeared. The
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and only subsequently bone-corpuseles. Besides this, a portion of
the newly-formed tissue may also change first into fibrillated com-
nective tissue, this subsequently becoming bone.

In the manner just described new bone (erfernal and internal
eallus) is formed not only on the surface of the broken ends, but
between them [definitive callus], being most strongly developed in
the immediate neighbourhood of the seat of fracture, and gradually
decreasing in bulk as it recedes from the latter. This bone is at
first very spongy, 4., it still contains numerous and relatively
large cancellous spaces, filled with a medullary tissue rich in cells

Fio. 181, —Exteryar Carivs oF A& Fourn-Weeks-OLp Fracrore oF TaE CoRoNoID PRocEss
oF THE Unsa. x 70 (Hematoxylin and eosin.} a, Narrow trabeculse of bune, with numerous

hone-corpuscles fmore or less densely packed ; b, Large cancellous spaces, containing tissue rich
in cells and vessels.

and blood-vessels (Fig. 181, #); but later it becomes more and more
compact owing to the continual deposition from both periosteum
and medullary spaces of new bony trabeculee upon the old. After
a still longer time (in the course of years) a partial reabsorption
of the callus takes place, all parts not required for the function of
the bone being in this way removed.

If the broken ends are widely separated, or are continually shifting
one on the other, or are insufficiently nourished, the bone either
remains altogether ununited, or there ensues a mere union by fibrous
masses (pseudarthrosis). In the former case a kind of joint may be
developed by the smoothing off of the fractured ends and condensation
of the neighbouring connective tissue, and there may even be
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secretion of a fluid resembling synovia, whilst finally the fractured
ends may actually become eoabecl with newly-formed cartilage.

After resection of articular ends or in the continuity of the bone
changes and results are observed analogous to those which follow
fractures.

The regenerative processes in cartilage ave much slighter than in
bone. Fractures of cartilage unite not by a cartilaginous, but by a
connective-tissue or bony callus. When pieces of cartilage become
chipped off in joints, the deficiency is entirely or partially filled up
with connective tissue derived from the overgrowing synovial mem-
brane, or from the tissue of the exposed Haversian canals and
medullary spaces, whilst the piece broken off may suffer certain

e | a

Fre. 182, —VeErTical HecmioR THROUGH A Frar Loose Bony rrom THE KuEp-JomNr.  « 285,
wt:rhlnul} Cartilage, the groumd-substanee of which is fissured in places, and ot o is
L ﬂhnu @ ling the carti , homogeneous in structure, partly permeated

wl'lh fissures and cells ; ¢, mts n the interstitial substance of the cartilage.

further changes as a loose body in the joint, a portion of its cartilage
becoming fissured and fibrillated (Fig. 182, ¢ and ), and also caleifying,
or else being transformed into osteoid tissue and finally into actual
bone.

After luwations which have not been reduced, a new joint may
form by the creation of a new socket and a new articular eapsule
as the result of processes of growth in the connective tissue and
bone at the spot upon which the dislocated articular end rests. The
socket may even become coated with cartilage in the same way
as in pseudarthrosis following fractures, and the capsule may secrete
a synovia-like fluid, whilst the old joint becomes obliterated.

Hyperplasia  or new-formation of bone occurs usually as a con-






























———wrpy

—_—

-

T E

RACHITIS

Fio. 187.—Racmims oy Rie, = 77, (Hematoxylin and sosin.) o, Normal b
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isolated cases, however, a restoration of the destroyed muscle-fibres
by regeneration does seem to take place, at least partially.

A special form of chronic muscular inflammation is myositis ossi-
ficans, which results in new formation of bone in the musecles and
tendons after the model of periosteal bone-development (pp. 358-9).
It may occur spontaneously, or as the result of injuries, in isolated
muscles (the deltoid, biceps of the arm or adductors of the thigh,
the condition being then spoken of respectively as drill-bone or
rider's-bome), or it may affect most or even all of the muscles of
the body in succession.

Tuberculosis occurring primarily in muscle is certainly very rare.

Fig. 1984, —8p13DLE-CELLED SaRcoMA of THE MuscrLar Tissve or THE THicH.
® 285, (Alum cochineal.) o, Bundles of spindle cells, in longitudinal and trans-
verse section, usurping the place of the primitive muscle bundles ; &, Blood-vesscls.

Most frequently it spreads to the muscular tissue from the surround-
ing parts, in which case it takes the form of caseous nodes,
abscesses, fistule, and so forth,

Syphilis may exist in the muscles in the form either of gummata
or of a more diffuse affection. In the latter case the endomysium
in the neighbourhood of the blood-vessels is found infiltrated with
small cells, and the muscle corpuscles are also seen to be under-
going proliferation. These changes either subside again or lead
eventually to cicatricial thickening of the intramuscular connective
tissue and to atrophy of the muacular fibres.

Of primary new-formations the sarcomate occur most frequenl;l}
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HYPEREFLEASTIE PROCESSES 393

To this class also belong tyloina, davus, and cutancous horns (cornu
eutaneunt). In the tyloma or eallus we have to do with a ciremn-
seribed hypertrophy of the stratum corneum over places (most
frequently on the hands and feet) which have been exposed to
repeated or somewhat prolonged pressure. If, under these circum-
stances, the thickened horny layer at the same time extends down-
wards in the form of a cone towards the papille and compresses
them, the result is a clavus or corn; but if this hypertrophic layer

Fua. 200.—~CroatRicran, Kepoin o e 3k1%. x 300, (Hematoxylin and eosin.) A, Newly-
formed epidenuniz with rectilinear lower horder; B, Cicatricinl tissue, fairly rich in cells;

&, Cicatricial tissus, with broad homogencous bands of conpective tiasue,
rises above the surface of the skin like a claw or horn, a cornu
cutanenm,

To the second category (i, the inflammations affecting the cutis
and subcutaneous tissue) belongs elephantiasis Arabum, which is only
seen sporadically with us, but oceurs in epidemics in many tropical
and sub-tropical regions, It frequently develops after repeated
attacks (which in the tropics are often caused by Filaria Banerefti) of
lymphangeitic or erysipelatoid or other chromic forms of inflammation,
but apparently may also oceur spontaneously. It most frequently






S¥PHILIS 395

from the preceding form in that to the tubercular alteration in the
cutis there is further added growth of the papille and thickening
of the epidermis. The last three forms described are also dis-
ungumhed by their very chronic course and great poverty in tubercle

Fio, 201.—Lurus or THE 851y in the stage of reaction after injection of Tubereulin, = 77.
{Hummnchlnul} i, Epidermis with hypertrophy of thn J."Etﬂ llniplghl &, Elevation ui' the
hﬂlm mmm by puatﬁfntimnuwhyul mttg ﬁfﬂﬁh } E'n rded as lndliiinfon ni!&?tl

mma set up in the lupus the toberculin (renction); ¢, Enlarged papi o
thelioid-cellad fubercle comtaining giant cells. i

Syphilis oceurs in the skin either as primary induration, or in
the form of the so-called cutancous syphilide. The former (Fig. 202)
develops at the point of entrance of the syphilitic virus, and is
characterised by a tolerably sharply ecircumseribed aggregation of
lymphoid cells in the cutis (), between which epithelioid elements
and even isolated giant cells may sometimes also be present. Further,
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in the immediate vicinity of this infiltration the tissue of the cutis
is somewhat richer in cells (¢), and, above all, the small blood-vessels
() show characteristic changes, their walls being densely infiltrated
with small round cells (syphilitie vasculitis). The process may
eventually subside again, the ecellular infiltration undergoing a

Fio. 202. —ULCERATING BVPHILITIC PrIMARY [xpuRaTIoON OF THE PREPUCE. » 20,
(Alum cochineal.) a, Epidermis partially infiltrated with lﬂummytaurimm meneing uleern-
tiom); &, Round-celled tissue; e connective tissue vich in cells; o, Blood-vessels, the
walls of which are infiltrated with round cells (syphilitic vasculitis).

gradual transformation into connective tissue, or it may go on to
uleeration (@), giving rise to the hard chancre (wlews dwrum). The
cutancous syphilide only develops after the syphilitic virus has passed
into the ecirculation, and may take a macular, papular, pustular, or
cummatous form.
























404 THE EYE

thalmus, a disease which consists in cicatricial shrinking of the con-

junetiva, and obliteration of the superior and inferior conjunctival sacs.

Amyloid degeneration often occurs in the conjunctive with formation
of nodular or diffuse growths, the blood-vessels and connective-tissue
fibrils being especially the seat of degeneration. Sometimes these
arowths or a portion of them fail to give the reactions of amyloid
substance, although corresponding to it in appearance. They seem
then to be composed of hyaline substance,

Fio, 205, —Atrorny of THE Opric Nerve. Serment of a transverse section
the nerve. x 285, (Weigert's hematoxylin.) e, Perineurinm ; &, Broadened and con-
densed endomeurium ; ¢, Finely fibrous narrow-meshed network on the site of the
destroyed nerve-fibres, (By Waivgart‘n method of staining the latter appears darker than
the endonenrium.)

2. Inflammation of the Cornea and Sclerotic.—dcute inflammation
of the cornca, keratitis (Fig. 206), of which oculists distinguish
various forms and which is sometimes circumseribed and sometimes
more diffuse, is certainly in the majority of cases, if not invariably,
caused by bacteria, amongst which the pyococei play a prominent
part.  Histologically it is characterised first by immigration of
leucocytes, mostly of the polynuclear wvariety, which are derived
chiefly from the hyperemic vascular network of the conjunctival
limbus (), and collect more or less abundantly in the juice-lacunze
of the cornea. If the latter are narrow, the leucocytes may also
become flattened, so as to assume a spindle shape. If the inflamma-

e
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KERATITIS 405

tion is superficial it gives rise to loosening (b), degeneration, and
even shedding (d) of the epithelium. In the latter case a corneal
wleer is formed, which in its further course may attain variable
dimensions. If, however, the deep-lying parts of the cornea are
affected, a fibrinous or purulent exudation (Aypopyon) is very often
found in the anterior chamber of the eye (Fig. 209, a).

For diphtheritic beratitis, see p. 415,

In Feratomalacia infentwm an infiltration occurs in the part of

Fig. 806 —8verupative KepaTinis following flap extraction of a eatwract. X T,
(Hematoxylin and cosin) a, Limbus corpese with hypermwimio of the cilinry vesscls,
extravasations, and purulent infiltration ; &, Vestiges of epithelinm ; ¢, Purulent infiltra-
tion of the peripheral part of the cornea ; o, Necrotic part of the cornea; ¢, Little mass
of pus on the surface of the cormeal wound ; f, Descemet’s membrane ; g, Endothelinm
of anterior chamber.

the cornea corresponding to the palpebral fissure which quickly
changes into an uleer enlarging in all directions. The juice-canaliculi
in the vicinity of the ulcer are found densely packed with bacteria,
consisting partly of Staphylococeus pyogenes and partly of other as
yet unknown species, In corneal as in conjunctival herpes small
vesicles develop, the coverings of which are formed from the epithe-
lium and most superficial layers of the cornea, and which quickly
become converted into uleers. The cornea is infiltrated with small
cells in the neighbourhood of the latter.
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erassus according as the vessels occupy the superficial parts only
or the deeper parts as well. The vessels run a radiating course,
and are always embedded in a connective tissue more or less rich
in cells.

When a corneal uleer of smaller size perforates into the anterior
chamber, the iris becomes adherent, and forms a permanent attach-
ment to the site of the perforation (anterior synechie, Fig. 208, g),

&

Fig. M8 —CICATRIBED PERFORATION OF THE CORNEA AFTER SUPPURATIVE KERATITIS
AND Provarse oF THE [mis. = 5. (Hematoxylin and eosin.) a, Cornea; Corneal
epithelium ; ¢, Part of cornea thrown into folds and infiltra with cells; o,
portion of iris healed into the corneal cieatrix ; ¢ Blood-vessels with sclerotic walls, in
transverse scotion ; f Hwmorrhages in the iris; g, Iris adherent to posterior surface of
cornea (anterior aynechia) ; &, Membrane of Descernet,

the tissue of the iris often growing into the corneal cicatrix. If,
however, a larger ulcer ruptures, the result is prolapse of the wiris,
and here also the prolapsed part (Fig. 208, ), whilst at the
same time becoming atrophic, contracts adhesions to the corneal
cicatrix, its fibres merging quite imperceptibly into the tissue of
the scar. Not only do corneal cicatrices gradually become poorer in
cells and firmer, but lime-salts or colloid masses may eventually be
deposited in them. On the other hand, the scars resulting from
perforating ulcers are sometimes protrunded by the pressure of the
aqueous humour, giving rise to partial or total cicatricial staphylome of












CHOROIDITLS 411

and then contract adhbesions with the reting or penetrate into it,
the rods and gomes and outer granule layer of the latter beconing
for the most part destroyed, whilst the pigmented epithelium fre-
quently begins to grow, but is in many cases transformed into a
layer of colourless cells, The choroid also atrophies in the area of
the nodular foci, and sometimes 1o such a degree that nothing is
left. of it but a connective tissue almost devoid of pigment.  Event-

Fidi, 20l = Atre |ekiLsuuiTion or T8 erins son Vionsoos Mmook is Weri

ATl Famarariaimime. = 9, (Welgert's mliBantion of Gram's methed. ) w, Gl

il prim betorssan ehesedd wied retii, W1 desteretivd of The rele end cmes of

the akbaw © &, Chtey, il =, Iniear, grovids laysr of tihes rebivi ; o, Hastearviages ke the

Vnuvoaer utheniloer wowl Thas gntsigliensontl bagwen oA tha ratiies ; o, Faralant inbitestion of Fhe

tiiervaAiban byur od Vi eedives | f, Flbaioema v godation I Tha vileemee — he lafbny poortially
frean ratinia | g, Blrsgdnanaed

ually a formation of osseous trabecule or plates of spongy bone, or
else merely deposits of lime, may take place in the fibrous out-
growths, especially when the choroiditis has also led to atrophy of
the bulb, Pesides the connective-tissue outgrowths, colloid grains,
or lobulated homogeneous concentrically laminated excrescences,
which may also caleify, are further found on the elastic membrane
of the choroid at times,

Inflammation of the vitreous huwmour is practically always secondary,
ef., s the result of a cyclitis, or in a panophthalmitis. In either
case the exudation may be fibrinous (Fig 211, f) or purulent.
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4. Inflammation of the Retina.—Acufe refinitis arises from causes
similar to those of acute choroiditis, and also readilggassumes a sup-
purative character (Fig. 211), in which ecase it often leads to
panophthalmitis.  In the embolic form of retinitis it has also been
possible to recognise cocei in the blood-vessels of the retina.
Amongst the ehronie inflammations of the retina that form is of
the greatest frequency and importance which is apt to occur in

2t
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Fio. 212, —Avsuminvric Bemimmis,  x 200, (Hematoxylin and eosin) a, L:iu;'rluf
rods and comes; b, External graoule layer; ¢, External reticular hiyer; o, Internal
ule layer; £ Internal reticular lﬁa‘r; 1, Part of thujﬂnglinn-m-l and nerve-fibre
yers cut obliquely ; g, Fibrinous exudation in the external reticular layer, in the form
of elongated focl, by which the two granule layers are pushed widely asunder; &, Homo-
geneous masses in the external reticular layer ; i, Small extravasations of in the
external and internal reticular layers.

nephritis, especially in the ehronic interstitial variety, and usually
affects hoth eyes (nephritic or albuminuric vetinitis). The following
are the changes found in this condition :—Larger or smaller (Fig.
212, i) extravasations of blood, rounded or in stripes, probably the
consequence of a sclerosis of the small arteries which is commonly
present; small-celled perivaseular infiltrations, and partly also fibrinous
exudation (g); homogeneous globules and masses (k) in the external
reticular layer; granule cells in the region of the macula lutea; and
fatty or hyaline degeneration of the ganglion cells. In addition to

i i i






















OFITIS EXTERNA . 419

discovery in the latter of disinfegrated portions of enchondroma and
pieces of cartilage in a state of hyaline degeneration, as well as of
growth of the vessels in the portions of ecartilage adjoining. At the
same time, however, it is certain that the aural hwmatoma may also
form, as the result of injury, when the cartilage is healthy. Forma-
tion of eysts in the auricle has likewise been held to be connected
with softening in the cartilage.

In the auricular cartilage of persons suffering from gout, nodules
composed of deposited urates have bheen found (fophi). Further-
more, caleifications in the auricular cartilage are not rare, and, lastly,
ossifieation, in which well-formed bone with medullary spaces and
Haversian canals may be found, appears partly as a senile change and
partly as a sequela of inflammatory processes—such, for example, as
perichondritis. :

2. Inflammation of the External Auditory Meatus, Otitis externa.—
Inflammations in this situation correspond, at least in their histological
details, with those in other parts of the skin. At the commencement
there is dilatation both of the superficial vessels and lymphatics and
of those running in the periosteal and perichondrial layers, together
with emigration of white blood-cells; whilst in severer cases there
may be hamorrhages into the subeutaneous conmective tissue, and
later abundant infiltration with round cells, and dilatation also of
the blood-vessels which pass into the bone. In the formation of
hzmorrhagic vesicles, which oceurs execlugively in the bony part of
the meatus, we find the upper layer of the epidermis raised from
the rete Malpighii by a copious effusion of blood, and the layers
of cells in the rete broken up. As excitants of the furuncular in-
Jammation of the meatus, Staphylococeus pyogenes awrens and albus
have been found in the pus, and in one instance also Bacillus
pyocyaneus.

In the diseased condition known as eroupous inflammation of the
meatus fibrinous exudations are present, which take the form partly
of tubular deposits on the bony wall of the meatus, partly of solid
plugs completely filling up its lumen. These consist of a delicate
fibrinous network, in the meshes of which are entangled abundant
round cells and finely-granular masses, together with flat epithelial
eells and coeci. These exudations usually oceur in connection with
perforative inflammation of the middle ear and with furunecles, also
after removal of cholesteatomata of the meatus, and in otomycosis.

Diphtheritic inflammation of the meatus, which develops in some
cases by extension of a naso-pharyngeal diphtheria to the tympanic
eavity, in others by infection of the meatus throngh a wound, is
accompanied by formation of similar but firmly adherent deposits,






TUMOURS AND PARASITES 421

in them near the surface, being formed by partial adhesion of the
edges of depressions. The epithelium covering these polypi is mostly
horny at the surface and often pushes bulky cones towards the centre;
but in the deep parts of the meatus, on the contrary, it is more
delicate and is cylindrical. The vascularity of polypi of the meatus
is in most cases less than that of polypi which have their root in
the tympanic cavity.

Adenomata of the sebaceous glands are rather rare, They are
tumours in which there is extensive new formation of glandular
elements showing all the characters of normal glands.

Of vegetable parasites, moulds are not uncommonly present in the
external meatus, both under normal and pathological conditions, and
either behave quite indifferently, or else excite inflammation. They
belong for the most part to the genus Aspergillus, less often to the
genera FEurotium and Muecor, whilst in very rare cases representatives
- of still other varieties of moulds have also been found. Disregarding
some quite isolated cases where the membrana tympani was per-
meated by the mycelium of the moulds, the latter do not penetrate
into the living tissue, but merely form a coating over, or occur in
the interior of, plugs of cerumen; or they rest on the surface of
the denuded rete or of the corium, without entering the latter. On
the other hand, the cells of the rete Malpighii may grow so as to
include the deeper layers of the mycelium.

1I. THE MEMBRANA TYMPANI

4. Inflammation.—The inflammations of the tympanic membrane
do not at all stages form subject-matter for histological investigation,
but usually only in the more advanced grades and in membranes
which have been attacked by an inflammation starting from the
tympanic cavity. In the outer or cutaneous layer there speedily
sets in proliferation and desquamation of the uppermost strata of
the epithelium, with thickening of the rete Malpighii and especially
of the cutaneous and subcutaneous tissue, the latter of which is
seen to be infiltrated with round cells and traversed by dilated
vessels filled to distension with blood. The inner or mucous
layer shows the like changes together with dilatation of the
lymphatics, so that the thickness of the tympanic membrane is
many times increased. The substantia propria of the latter, however,
is found unchanged in moderate degrees of inflammation, and it 1s
only in more intense degrees that its fibres appear thickened,
swollen, and separated into bundles by the deposit in its substance
of nests of round cells, which, with further increase in the intensity
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continuous lining for all the cavities of this section, is the structure
primarily attacked by the excitants of inflammation, the cartilaginous
and bony walls beneath it only becoming affected secondarily. The
morbid conditions come into existence either by continuity, extending
from the naso-pharyngeal mucous membrane to that of the Eustachian
tube, and thence into the tympanie cavity; or in consequence of
the entrance of specific micro-organisms into the tympanum through
the eanal of the Eustachian tube. Less commonly they develop
owing to access of infective germs by way of the circulation or
from the external meatus.

7. Diseases of the Eustachian Tube.—In the cartilage of the tube
caleification and ossification may take place as sequele of long-
protracted disorders of nutrition and inflammations. The presence
of fibrous instead of hyaline cartilage should probably not be regarded
as pathological.

All inflammations in the mucous membrane of the naso-pharynx
may spread to that of the Kustachian tube by extension through
the pharyngeal orifice of the latter, inducing great congestion of the
vessels, as well as multiplication of the lymphoid cells (which are
present in abundance in the mucous membrane even under normal
circumstances), and also small-celled infiltration of the submucosa.
The epithelial layer at the same time becomes thickened and shows
partly fatty degeneration and partly desquamation of its cellular
elements. As the process runs its course, thickening or condensation
of the submucous connective tissue often occurs, resulting in con-
strictions of the lumen of the tube; though widening of the lumen
may take place, owing to shrinkage of the connective tissue, in
which case, the ducts of the mucons glands being also compressed,
dilatation and atrophy, and finally complete destruction, of the glan-
dular cavities are found. In cases of chronie diffuse inflammation
the normal eciliated cylindrical is changed into a stratified squamous
epithelium, infiltrated with droplets of fat.

In tuberculosis, tubercles with giant cells and tubercle bacilli have
often been found in the mucous membrane of the bony, more rarely
of the cartilaginous, part of the tube. Of new-formations, polypi of
the mucous membrane have been recognised in the tube; and in
carcinoma of the tongue and upper jaw, cancerowus nodules have
been observed in the membranous part and in the vieinity of the
cartilage.

8. Inflammation of the Tympanic Cavity, Otitis Media.—In inflam-
mations of the muecous membrane the subepithelial layer is the part
most extensively affected, whilst the periosteal layer does not show
itself implicated until later. Acufe inflammations are accompanied




































RESULTS OF INFLAMMATION 437

the site of the destroyed cells. Lastly, accumulation of pus and
growth of granulation tissue have been found in the aqueducts also,

The termination of labyrinthine inflammation varies according to
-the duration and intensity of the diseased condition, and also aceord-
ing to the variety of the specific excitant. Thus, for example, in
the diseased conditions of the labyrinth following measles the changes
hitherto found have been chiefly degencrative—hyaline and fatty
degeneration, and necrosis of the membranous structures; whilst in
eerebro-spinal meningitis, again, the products of reactive inflammation
come markedly to the front. It is certain that moderate inflamma-
tions of the internal ear may pass off without leaving a trace, whilst
in advanced cases there usually results a aew formation of connective
tissue, replacing the products deposited in the labyrinth or formed
by reactive inflammation. This latter fact has been demonstrated
in all the diseased conditions originally mentioned (p. 435), includ-
ing tuberculosis, and it has been shown that the transformation into
connective tissue may take place within a few weeks. In some cases
only the periostenm and perilymphatic spaces are affected by these
changes, in others the endolymphatic spaces also, and to a very
variable extent; whilst according as single parts or several parts at
once of the membranous labyrinth are implicated the most manifold
results are produced. The organ of Corti is usnally involved in
the process, and frequently no trace whatever of it can any longer
Le found, or its site may now be occupied merely by vestiges of
cells, flat epithelial deposits, or compact structureless formations,
which recall the earlier outlines of the organ.

Many conditions found in the labyrinth of deaf mutes may be
assumed to be the relics of inflammations which have run their
course during the earlier periods of extra-uterine life. Such
especially are low organs of Corti, in which the pillars are in part
merely indicated, in part totally invisible; inclusion of the membrane
of Corti in the cells of the internal spiral groove ; connective-tissue
bridges between the latter and the stria vascularis, ete.

The results which may occur from ossification of the newly-
formed connective tissue are partly deposits of bone in the several
sections of the labyrinth, and partly filling up of single cavities, or
of them all, with newly-formed compact bone. The remarkable
matltiplication of the ofoliths, which have often been found along
with the relics of labyrinthine inflammations, has also been regarded
as connected with the same process.

Mention should also be made in this place of certain conditions
found in the cochlea, above all in the ductus cochlearis, the external
eontonr of which is especially influenced by changes in the tension
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Bronehitis, acute and chronic catarrhal,
271 ; croupous, plastic, 272 ; putrid, 271.

Broncho-pnenmonia, 280.

Buceal cavity ; se¢ Mouth,

Budding or sprouting, cell-proliferation
by, 67, 68.

Bulbar paralysis, progressive, 332, 377.

Bulle, 387.

Burns, entaneous, 3587,

Burss, diseases of, 382,

Cxcoym, inflammation of the ; se« Typhlitis
and Perityphlitis,

Calcification, 61 : examination of,
metastatie, 61 ; tests of, 61, 62,
Calices, the renal, carcinoma of, 309 ; in-

flammation of (see Pyelitis), 305.

Callus, of bone, definitive, 360, external
and internal, 358, 360; cutancous (ses
Tyloma), 393.

Canada balsam, 22.

Canals, semicircular, of ear; see under
Labyrinth.

Cancer ; see Carcinoma.

Cancer-cells, 101 ; C.-juice, 102,

Cancrum oris, 223.

Capsules, articular, hyperplastic growths
of, 362 ; senile changes in, 362, (See also
under Joints. )

— of bacteria, 112 ; brood, of Eehinococeus,
174.

Carbolie fuchsin (Ziehl), 27 ; staining with,
32 ; C. methyl blue (Kithne), 27 ; stain-
ing with, 31.

Carbunele, 391,

Carcinoma, 101 ; cell-cones in, 103 ; colloid
or gelatinous, 106 ; glandular, 96, 104 ;
flat-celled epithelial, 102 ; hard or scir-
rhous, 102, 105 ; papillary, 104 ; C.

mmosum, 320 ; soft, encephaloid, or
medullary C., 102; teleangiectatic, 108;
villous or papillary, 104,

Caries of teeth, 231.

Carmine, 18; alum C., ammonia C., lithinm
C., 18 ; picro-C., picro-lithinm-C., 20,

Carnification, of lungs, 278,

Cartilage, diseases of, 356 ; absorption of,
356 ; amyloid degeneration of, 357 ;
attrition of, 356 ; caleification of, 357 ;
changes in articular ¢. in acute arthritis,
367, in arthritis deformans, 369: ex-
amination of, 352 ; fissuring and fibrilla-
tion of, 356 ; gouty deposit in, 365 ;

perplastic growths of, 362 ; rachitic
| es in, 372 : regeneration of, 361 ;
senile changes in, 356 ; syphilis of, 375 ;
tuberculosis of, 374 ; tumours of, 376.

Caseation, 63.

Cataract, 401; anterior and posterior
capsular, 403 ; cortical, 402.

Catarrh ; see Inflammation, ecatarrhal ;
sclerosing . of middle ear, 427.

Catarrhal exudation, 71,

CATHCART'S microtome, 16.

Cavernous angioma, 85.

Cavities, tubercular, of lungs, 285,

62 :
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Cedar, ofl of, 22,

Celloidin, embedding in, 11.

Cementing microscopic preparations, 22,

Cercomoneas infestinalis, 170,

Cervix uteri, the, atrophy of, 322 ; cystic
endometritis of, 321 ; erosions of, 323 ;
hypertrophy of portio vaginalis of, 324 ;
papilloma of, 322,

Cestodes, 171.

Chalazion, 416.

Chanere, hard, 138, 306.

Cuarcor’'s erystals, 187, 250, 289, 331, 362.

Chloasma uterinum, 385,

Chloroma, 93.

Chlorosis, change in red corpuscles in, 185.

“ Choked disec,” 413.

Cholera Asiatiea, 155, 241 ; Ch. nostras,
241 ; Ch. typhoid, 241.

Cholestearin crystals, 62 ; tests for, 53.

Cholesteatoma, 99 central, 430 ; of exter-
nal anditory meatuns, 420 ; of labyrinth,
438 ; of mastoid process, 435 ; of mem-
brana tympani, 424 ; of temporal bone,
434 ; of tympanum, 429,

Chondroblasts, 68,

Chondroclasts, 357, 369,

Chondroma, 80, 376.

Chondro-sarcoma, 86,

Chorda tympani, affection of, in otitis
media, 426.

Choroid, the, inflammation of (see Choroid-
itis), 410 ; sarcoma of, 417 ; tuberculosis
of, 416.

Choroiditis, acute and chronie, 410,

Choroido-retinitis, 413.

Chromatin granules, 32

Chromie acid, solution of, 6, 440.

Chylangioma, cavernous, 85.

Chyluria, 180.

Chylous ascites, 247 ; diavrhoea, 180,

Cicatricial tissue, 72, 74.

ﬂi;;trix. cardiac, 194 ; cerebral (apoplectic),

.

Ciliary body, C. muscle, inflammation of
the {see Cyclitis), 409,

Circulatory apparatus, the, diseases of,
192 ; examination of, 214.

Cirrhosis of the liver, 257 ; atrophie, 257 ;
Eyanﬂtic. 256 ; hypertrophic or biliary,

57.

Clavus, 393.

Cleaning slides and cover glasses, methods
of, 13, 26.

Clearing sections, 21.

Cloudy swelling, 51 ; examination of, 52.

Cloves, oil of, 21.

Cocei, 113 ; pathogenie, 116,

Coccidia, 168, 309,

Cochineal, alam, 18.

Cochlea, the; see under Labyrinth ; ex-
amination of, 441,

CouxHEIM'S experiment, 69, 75.

Collignefaction, G3.

Colloid cysts of the kidney, 293, 302,

Colloid degeneration, 54 ; examination of,
55 ; C. substance, reactions of, 55.












INDEX

Hydronephrosis, 204.

Hydrops adiposus, 247 ; H. follicularis,
319; H. of tendon-sheaths and burse,

382 ; H. pleurs, 288; H. tubwe, 319.

Hyperplasia, 65.
Elypartru?::ia or hyperplasia lenciemica or
psendo-lencwemica of spleen, 217.
rtrophy, 65.
yphomycetes ; see Moulds.
Hypopyon, 405.

IcuTuyosis, 392,

Icterus, 59, 253, 385.

Immunity against anthrax, production of,
by inoculation, 127.

Impression preparations, 41.

Incubation temperature, 36.

Incubator ; sc¢ Thermostat.

Induration, brown, of lungs, 276; cyanotie,
of kidney, 296; grey, of lungs, 284;
pigmentary, of liver, 254; pneumonie,
278 ; primary syphilitie, 138, 395.

Infarction, 196, 210; anmmic, 211; bile-
pigment I, bilirubin I., caleareous I.,
and h@moglobin I. of kidney, 204;
hmmorrhagic I., 211; pigmentary I
and urie acid I. of kidney, 295.

Infection, artificial, 46 ; hamorrhagic, 385;
mixed, 283 ; natural, 115.

Infective v. toxic action of bacteria, 46, 115.

Infective granulomata, 75.

Infiltration, fatty, 51; gelatinous, 283;
lencemic, 254, 204,

Inflammation, 69; catarrhal, 71; croupous,
70 ; diphtheritie, 71 ; causes of, 75.

Inflammatory process, the, 69.

Infusoria, 169,

Initial sclerosis in syphilis, 138,

Injection of vessels, methods of, 9, 10:

masses, 9.

Inocalation with miecro- nisms, cutan-
eous, 46; into the abdominal cavity,
anterior chamber of eye, circnlation,
thoracic eavity, 47 ; L. of culture-tubes,
41 : snbentaneous 1., 47.

Intestinal canal, the, diseases of, 237:
actinomycosis of, 159, 247 ; atrophy of,
240 ; catarrhal unlcers of, 240; contents
of, 249 ; corrosives, action of, on, 245;
eysts of, 239 ; degenerations of, amyloid,

7, fatty and hyaline, 238 ; disorders of
circulation in, 238 ; examination of, 249,
250; follicular abscess of, 240; gangrene
and softening of, 238 ; hyperplastic pro-
cesses of, E-Ilﬁ; inflammation of (see E‘m-
teritis), 238, specific, 241 ; necrosis of,
238 ; parasites of, 247 ; pigmentary de-
posit in, 238 ; syphilis of, 246; tuber-
culosis of, 245 ; tumours of, 247.

Intestinal trichinge, 180,

Iodine mounting-fluid, 57.

Iris diaphmﬂﬂ 22

Iris, the, inflammation of (see Iritis), 400 ;
prolapse of, 407 ; syphilis of, 417.
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Iritis, acute and chronie, 409,
Iron reactions, 60.

[solation of bacteria, 42.
Iteh-mite ; see Acarus scabiei,

JELLY, glycerin, 15.

Joints, the, diseases of, 354 ; changes in
capsules of, 357, 362, 367, 369, 374;
changes in cartilages of, 356, 357, 361,
462, 365, 367, 369, 374; changes in
synovial membrane of, 357, 365
368, 369, 370, 374 ; syphilis of, 374, 375
tuberculosis of, 374 ; tumours of, 375.

Karvoxixesis or Karyomitosis, 65.
Kaéxélyokinetic figures, 66 ; staining of, 68,

Karz, fixing method of, 440.

Keloid, false and true, 392.

Keratitis, acute, 404 ; chronic, 406 ; diph-
theritic, 405, 415.

Keratoconus or Keratoglobus, 408,

Keratomalacia infantum, 405,

Kidneys, the, diseases of, 201 ; atrophy of,
arteriosclerotie, hydronephrotic, senile,
203 ; cloudy swelling of, 291 ; cysts of,
302, 304 ; degeneration of, amyloid, 292,
fatty, 291, 209, glycogen, hyaline, 293 ;
fat-embolism of, 297 ; gouty deposit in,
of mdimén humte, ﬁlﬁ ; hyperemia,
venous, of, hypertrophy, compensatory,
of, 205 ; infarctions of, anmmic, :
bile-pigment, bilirubin, ealcareous, hee-
moglobin, 294, hemorrhagic, 296, pig-
mentary, 294, uric acid, 295 ; inflamma-
tion {see Nephritis), 297 ; leucemic
infiltration of, 294 ; necrosis of, 291 :
parasites of, 304 ; tube-casts, 207 ; tuber-
culosis of, 303 ; tumours of, 303, 309.

Kocu-Enrvicn method of staining tubercle-
bacilli, 134.

Kocn's plate culture-process, 39 ; steam-
sterilising apparatus, 34 ; syringe, 47.

Kinxg's carbolic methyl blue, 27.

LanvrintH, the, diseases of, 435 ; atrophy
of, 438 ; condition of, in deaf mutes, 437 ;
congestion of, 435 ; degeneration of, 437 ;
hamorrhage in, inflammation of (see
Otitis interna), 435 ; tumours of, 438,

‘ Large white kidney,” 300.

Laryngitis, acute catarrhal, 268 ; diph-
theritic, 269; granular, 268; phleg-
monous, 269,

Larynx, the, diseases of, 268 ; atrophy of
mucous membrane of, 268 ; diphtheria
of, 260 ; inflammation of (see Laryngitis),
268 ; ingrowth of thyroid gland into,
271 ; leprosy of, 270 ; wdema of, acute
and chronie, 269 ; pachydermia of, 268 ;
perichondritis of, phlegmon of, 3
a¥philis of, tuberculosis of, 270 ; tumours
of, 271 ; typhoid uleers of, 269 ; variola
of, 270.

Laverania, 167.

Leiomyoma, 82.
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Meninges, the, inflammation of (se¢ Menin-
tis), 344 ; ;edema of, 339 ; syphilis of,
3";; tuberculosis of, 346; tumours of,
Meningitis, acute, primary and secondary,
344 ; exudation in, 345 ; of dura mat-a{,
acute and chronie, 346 ; tubercular, 346.

Menstrual fluid, composition of, 331.

Menstruation, conditions in, 320.

Mesenterie glands, condition of, in typhoid
fever, 2.

" Metastasis, 77, 87, 102, 212,

Methods of investigation, bacteriological,

Msthol b, Skaling (Lo

ue, ine (Liffler), 27 ; alkaline
n.nlﬁn (Lofiler), 28; and eosin, staining
with, 170; anilin, 31 ; ecarbolic (Kiihne),
27 ; fluorescein (Czaplewski), 133.

Metritis, 324.

Metro-lymphangeitis, 328,

Metro- itis, 328.

Micrococei, 113.

Micrococcus fetragenus, 118, 120,

Miecrocythaemia rubra, 185.

Micrometers, eyepiece and stage, 23.

Microscope, the, 22,

Microsporon furfur, 164.

Microtomes, 15 ; freezing, 15, 16, 24 ; im-
mersion, 15 ; sliding, 14, 15.

Miliaria, 3587.

Milium, 97.

Milk eyst ; see Galactocele.

Moist chamber, 38.

Mole, cystic or hydatid, fibrous, 327,

Molluseum contagiosum, 399.

Molluscum les, 169, 399,

Monarticular rheumatoid arthritis, 369.

Mononuclear leucocytes, 186.

Mordants, 29,

MorGAGN1, spheres of, 402,

Moulds, 160 ; higher, 161 ; lower, 162,

Mounting microseopic preparations, 21, 22;
fluids for, 21, 24, 57.

Mouth, the, diseases of, 223 ; diphtheria
of, 225; effect of corrosive fluids on, 227 ;
examination of, 231 ; inflammation of (see
cfso Stomatitis), 223 ; noma of, 223;
parasites of, 231; phlegmon of, 227;
sy is of, tubercnlosis of, tumonrs of,

; variola of, 224, (See also wunder

Mucin, reactions of, 54.

Micor, 161.

Hl;ﬁmuu degeneration, 53 ; examination of,

MULLER'S fluid, 6 ; hardening in, 8.

Mummification, 63.

Muscle, diseases of, 377 ; atrophy of, 377,

igmentary, 378 ; conditions of, in pseudo-

E}T&I’t ic paralysis and in Thomsen's
disease, 379 ; degeneration of, fatty, par-
enchymatous, vacuolar, waxy, 378 ; ex-
amination of, 383 ; hyperplasia of, G5 ;
hypertrophy of, 379; inflammation of
(see Myositis), 350 ; parasites of, animal,
382; regeneration of, 68; syphilis of,
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381 ; M. trichinm, 180 ; tuberculosis of,
t“ﬁfum t};h 381.
inm, 16G0.

gli[;cﬂﬂsi& fungoides, 392,

Myelitis, acute, 340; central, 340; compres-
sion or contusion, 333; of grey matter
(see Pulimu?alit-ia}. 340 ; transverse, 341.

Myeloma, 376.

Myocarditis, 198.

Myocardium ; see under Heart.

Myoma, 82,

Myomalacia, 193.

Myositis, acute primary, 380; M. ossi-
ficans, 381 ; secondary, 350,

Myotonia, congenital, 380,

Myxo-chondroma, 80; M.-lipoma, M,-sar-
coma, 79 ; ete.

Myxoma, 79.

N _xvus pigmentosus, 385; N. vasculosus,85.

Necrosis, 62; c tion, 63 ; examina-
tion of, 63 ; fatty, of pancreas, 263 ; of
bone, central and superficial, complete
and partial, 364.

Needles, glass, 6.

Needled preparations, 6.

Nematodes, 171, 176.

Nephritis, 297 ; acute interstitial focal,
298 ; acute parenchymatous, 297 ; acute
suppurative interstitial, 300; chronic
interstitial or indurative, 301 ; chronic
ﬁ.ﬂnnch matous, 200; glomerulo-N., 207,

mmorrhagic, 200 ; pyelon., 300 ; retinal
changes in N., 412,

Nerve-fibres, primary atrophy of, 333.
Nerves, atrop iv of, degeneration of, in-
flammation of, 350 ; tumours of, 351.
Nervous system, the, diseases of, 332;
central, 332 ; examination of, 351 ; peri-
pheral, 350. (See also under Brain, etc.)

Nervous tissue, regeneration of, 68,

Neuaritis, 350; of anditory nerve, 439;
optic, 413 ; N. prolifera, 351.

Neuro-fibroma, 83.

Neuroglioma, ganglionie, 82, 348.

Neuroma, 82, 351 ; amputation N., false
N., ganglionic N., myelinic and amye-
linic N., plexiform N., 83.

New-formations, New growths;see Tumours.

Nixrrororr's modification of the method
of Adamkiewicz, q.v.

Nitration or nitrification, 115.

Noma, 223,

Normoblasts, 186.

Nose, the, diseases of, 265; atrophy of
mucous membrane of, 266 ; catarrh of,
265 ; diphtheria of, 266; glanders of,
micro-organisms, vegetable, of, 267 ; 2}1&:‘-
forating ulcer of, 266 ; polypi of, 265 ;
rhinos ma of, 267; syphilis of,
tuberculosis of, variola of, 266.

“ Nutmeg liver,” 255,

Nutrient materials, preparation of, 35.

OBLIGATE aerobes, anaerobes, parasites, and
saprophytes, 114.
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(Flate VI.)

Fig. 1.

Fig. 2.
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