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PREFACE

Tuis book follows the lines of Professor Schiifer’s Esseatials of
Histology, which the student is assumed already to possess and
to know. The main difficulty in writing any book for the use of
students, especially a practical book, lies, of course, in choosing
between what is essential and what is accessory and the choice
offers a wide range for difference of opiniom. The author feels
that he is likely to be accused of many errors of judgment in
this respect. He has been guided mainly by the principle that
difficulty should not be the ecriterion for determining what =«
student should or should not do or be given, but rather the
importance or general applicability of each observation to a
general knowledge of pathological processes. The book is in-
tended to assist the teaching of © general ” rather than “ special ~
pathological anatomy.

The illustrations are, for the greater part, from drawings made
by Miss A. Kelley specially for this book. They are from speci-
mens of which the majority have heen given out in class. While
essential features have here and there been GIlI'lIIIE'iBiEGl], the
drawings are in no sense diagrammatic. Two have been bor-
rowed from Dejerine and Andvé-Thomas, Waladies de la Moelle
Epinitre and four from Oppenheim’s Lekvbuch der Nervenhvank-
fiiten, Figs. 69, 90, 103 and 164. For the loan or gift of

specimens the author is indebted to varvious friends, espeecially
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CHAPTER 1
THE CELL

TLLUSTRATIVE PREPARATIONS.

1. Uterine curettings to show somatic mitoses.
2. Primary carcinoma of the liver to show asymmetrical and irregular

mitoses.

3. Human testis for heterotype mitoses,

4. Rapidly growing mammary carcinoma for occasional heterotype mitoses
and cell inelusions.

5. Mix a drop of blood and an emulsion of micrococei on a slide, cover and
incubate for ten minutes. Make a film and stain. Examine the
leucoeytes for phagocytosis,

THE essential constituents of the normal cell, namely the nucleus
and the cytoplasm, are liable to various physiological changes
which correspond to their various phases of activity and must
not be confused with pathological variations. Thus the nucleus,
with its nucleolus, may alter its position, divide or rearrange its
chromatin, or vary in its staining reaction.

An alteration in the position of the nucleus is seen in seereting
cells when in full physiological activity and is not necessarily
evidence of a pathological condition, but in some diseases of the
central nervous system eccentricity of the nueleus is a very
constant feature and is pathological by reason of the inecreased
frequency of its oceurrence.

In normal or somatic mitosis, the chromatin networl takes
the form of a definite coil, which in turn divides into a definite

number of segments. These segments, or chromosomes, arrange
(R A
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themselves around the equator of the spindle, assuming a V-shape
with the apex directed towards the axis of the spindle (Fig. 1).
Each chromosome then divides longitudinally into two and the
daughter chromosomes, as they are termed, proceed toward
opposite poles of the spindle, where each set coalesces and forms

Fig. 1. UTERINE GLANDS AND STROMA. EXDOMETEITIS. (= 520)

a. Cells of glands showing somatic mitosis. Metaphase. Observe V-shaped
chromosomes arranged ab right angles to long axis.

i Bimilar econdition in eells of stroma. The chromosomes are more closely
elustered.

the nucleus of a daughter cell. The number of chromosomes
in a cell is not the same for all animals, but is constant for the
body cells of animals of the same species. In man it is 32.

In germinal or heterotype mitosis, which occurs in some of
the germ cells, a different form of division is present (Fig. 2).
The essential features are :

1. The reduction of the number of chromosomes to one half.

2. Alteration of the shape of the chromosomes, which then
form hooks and rings instead of V's.

3. Alteration in the position of the chromosomes, which then
tend to lie along the axis of the spindle.
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In some pathological conditions, one or more of the following
abnormalities may be seen in the mitotic figures:
1. Increase in the number of poles.
Alteration in the number of chromosomes.
3. Alteration in the form of the ehromosomes.
Within limits these changes may be induced artificially, but
practically they may be said to occur only in new growths,

gy
X ,k/a\: e

Fic. 2. TesTis (HUMAN). ( x 500)

The cells show heterotype mitosis, and that marked « shows the
arrangement of chromosomes along the axis of the spindle.

Nuclear figures with three, four or more poles and the same
number of spindles are found in rapidly growing tumours. They
are probably due to premature division of the centrosome (Fig. 34).
The variation in the number of chromosomes which is seen in some
tumours may arise in two ways. An unequal distribution at the
time of division will result in more rods passing to one pole than
the other, or a double division of the chromosomes causes a
genuine total increase in nwmber, so that, in man, 64 instead of
the normal 32 chromosomes may be found.

In place of the clear eut V-shaped figures with equal arms, the
chromosomes may assume the form of a hook with unequal arms,
or be otherwise distorted. Not infrequently these distorted
forms resemble those found in heterotype mitosis.

Genuine heterotype mitosis also occurs in malignant new
growths (Fig. 3B).

Other pathological changes occurring in the nucleus are karyo-
lysis and karyorrhexis. They are both seen in toxic conditions
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Fig. 3. 4. Liver. Caroixoma. (= 750)

Cell with tripolar mitozis. Spindle well marked.

Cell with heteroty poid ehromozomes.
Cell with scattered homotypoid chromozomes.
Cell with irregalarly distributed chromosomes.

B, Maxuma. CARCIKOMA.

Cell with irregular distribution of chromosomes.
Cell showing heterotype mitosis,






CHAPTER II

CELL DEGENERATIONS

ILLUSPRATIVE PREPARATIONS.

1. Fresh liver cells from a normal and from a febrile case to be teased in
normal saline solution and the latter to be examined for cloudy
awelling.

2. Kidney from a case of extensive burn to show cloudy swelling of the

secreting cells.

. Kidney stained with methyl violet to show lardaceous change.

. Colloid eancer of intestine to show colloid (muceid) change.

. Epithelioma of the tongue with cell nests to show horny degeneration.

= L2

-
o |

In the typical normal body cell, the protoplasm containg, both
in the fresh and in the fixed condition, a faint reticular network
called spongioplasm enclosing within its meshes a translucent
substance named hyaloplasm. In the secreting and some other
body cells, the hyaloplasm contains fine granules, called meta-
plasmic granules, of which some appear to be essential cell
constituents and others the result of cell metabolism. The
ordinary classification of these granules is a rough one dependent
on the varying affinity of the different groups for particular
classes of dyestuffs, The classes are (a) oryphil (also called
eosinophil or acidophil) granules taking acid or protoplasmic dyes
(e.q. eosin), (#) basophil, staining with basic or nuclear stains (eg.
methylene blue), (¢) neutrophil, without special affinity for either
and (d) amphophil, staining equally well with both acid and basic
dyes.






FiG. 4. Krpxey., Cloudy swelling after burn. (x 104}

. Capsule,
b, Congested blood vessel. The capillaries are all over full.

e Vacnolated granular cells, some with, some without, nuelens,
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Under pathological conditions the reticular formation may
become indistinet or even disappear, the hyaloplasm may
become opaque and the essential metaplasmic granules vanish.
The changes can be classified in the following manner :

[ parenchymatous

- : _ ; (cloudy swelling).
Degeneration with coagulation .
- hyaline,
of protoplasm
lardaceous,
Albuminoid :
. | keratinous.
Degeneration

Degeneration with liquefaction {colluid.

. of protoplasm mueoid.

Glycogenous degeneration.
Fatty degeneration.
Pigmentary degeneration.

[t is to be noted that the degenerate cell is not a dead cell
nor necessarily a dying cell.

Granular degeneration, or ‘cloudy swelling,” occurs in inflam-
matory or toxic conditions. It is characterised by a fine pre-
cipitate of spherical granules, but in badly fixed specimens shows

Fic. 4 Crovny SweLLIxNG., Liver. Bersis. (| =400)

.  Nucleus in chromatolysis and fragmentation.
L. Fat globules. ¢.  Granular eytoplasm.

itself merely as an opaque ground-glass appearance in the cell,
which itself is swollen and tends to separate from its fellow cells
(Fig. 4). The nucleus stains badly, but the eytoplasm stains
more deeply than normal with aecid dyes (Fig. 5). The
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metaplasmic granules disappear from cells undergoing granular
degeneration.

Hyaline degeneration occurs usually after acute infections,
but it may follow slow intoxications, not necessarily bacterial in
origin, It affects the connective tissue of the capillaries and
inner coat of the arterioles and occasionally the muscle fibres,
No maeroscopical changes are evident, but under the microscope
the connective tissue fibres are seen to be swollen, homogeneous,
transparent and refractile. Commonly the appearance produced
is that of a translucent structureless band, containing a few
nuelei, surrounding and sometimes obliterating the bore of the
affected vessel. With v, Gieson’s stain, the hyaline substance
stains red, orange or yellow, according to the duration of the
condition. Hyaline degeneration is distinguished from lardaceous
degeneration by the irregularity of its distribution and by staining
in the ordinary way with methyl violet.

Lardaceous degeneration, sometimes called waxy or, errone-
ously, amyloid degeneration, oceurs in chronie infeetions or toxic
conditions, and is characterised maeroscopically by an abnormal
translucency of the tissue combined with special colour reactions,
e.q. staining mahogany brown with iodine, or pink with methyl
violet, The shape of the organ is not much altered, but the
size i8 increased, the consistency is firmer, and the angles are
more rounded than in the normal condition.

The degeneration begins in the intermuscular connective tissue
of the arterioles, spreading later to the ecapillaries, veins and
larger arteries. The supporting connective tissue of glandular
organs may also be affected with this change.

In the advanced stages when, for instance, the whole of a
Malpighian glomerulus is affected, the degeneration can be
recognised under the microscope in specimens stained with
haematoxylin, but for the early stages, a specific stain, such as
methyl violet, is almost indispensable. When thus treated, the
degenerate tissue stands out as a homogeneous pink line, streak

or mass, regular or irregular, in the dark Dblue environment of
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the surrounding unaffected tissue (Fig. 6). The tissues in any

organ may be attacked, but the order of frequency is liver,

o ia
=FEE, R
.-..-b;. - .-:-':'--","'.

Fic. 7. COLLOLD CARCINOMA OF THE INTESTIXE. (=200}

. Mueons membrane with small cell infiltration between the glands.
f.  Infiltration at base of glands. e, Columnar cells belonging to the growth.

d. Cancer cells undergoing colluid degeneration.  They are swollen and amor-
phous or spherieal,

e.  Space in growth containing collvid secretion.

gpleen, kidney, intestine and gland. The cells of the parenchyma
do not themselves undergo lardaceous degeneration, but they
may lose their Altinann’s granules and even atrophy as the result

of pressure.



10 ESSENTIALS OF MORBID HISTOLOGY.

Mucoid degeneration occurs in connective tissue cells,
especially in some diseases of the bone marrow, and in senility.
The fat cells are transformed into fibrillated or homogeneous

Fii. 8. EPITHELIOMA SHOWING CELL XESTS. (x120)

a. Centre of cell nest, consisting of comcentrically arranged, flattened epi-
thelioma cells.
b, Ordinary epithelioma cells, e Area of inflammatory reaction.

translucent material. The change begins at the periphery of the
cell, and contiguous cells tend to fuse at their margins,
Myxomatous degeneration differs from mucoid inasmuch as
the cell does not itself degenerate but secretes or excretes a
special substance. The branching fibroblasts form a network
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which is filled with a viseid substance of almost gelatinous con-
sistency, generally homogeneous, but sometimes granular or
fibrillated. The cells have faintly staining nuclei, and their
ramifying protoplasmic processes frequently anastomose with
those of neighbouring cells.  Myxomatous degeneration occurs in
some chronie inflammatory conditions, eg. in granulation tissue,
in myxoedema and, secondarily, in new growths.

Colloid degeneration occurs only in secreting cells. 1t may
be considered to be the result of retention within the cell of its
own special secretion with a corresponding loss of eytoplasm,
Such cells appear swollen, ill-defined and stain badly. Many of
them Dbecome detached from the basement membrane and
embedded in the secretion (Fig. 7).

Horny degeneration is a physiological process which oceurs
only in epithelial cells and becomes pathological when oceurring
in abnormal places or to an excessive extent. Its commencement
is indicated by the appearance of highly refractile globules within
the affected cells. The cytoplasm loses its reticular structure
and stains homogeneously. The keratinisation begins in the cells
furthest removed from any blood supply and is usually preceded
by their multiplication. In epithelial cancer, the result is the
formation of somewhat typical cell nests, which are composed of
concentric groups of keratinised cells, often with some refractile
globules remaining and staining homogeneously. The nuclei are
often degenerate or hardly visible (Fig. 8). A point of importance
in this degeneration is that, in the early stages, the included
granules have often been mistaken for parasites.



CHAPTER 111
CELL DEGENERATIONS—(Confinned)

ILLUSTRATIVE FREPARATIONS.

1. Kidney from a case of chloroform poisoning, stained with scarlet R, to
show fatty infiltration.
. Liver in phosphorus poisoning, stained with osmie acid to show fatty

L

degeneration.
3. Artery with partial ealeification to illustrate caleareons degeneration.

Fatty degeneration may occur as a primary affection, but is
more often a sequel to cloudy swelling. By some it is thought
that all intracellular fat is brought to the cell (Fig. 9) and none
formed within it, but that if sueh cell cannot deal with the
imported fat, the appearance known as * fatty degeneration” is
produced : others believe in the possibility of an intracellular,
degenerative formation of fat from the cell substance.

The macroscopical changes are an increase in the size of the
organ, grey to yellow colour, greater softness and sometimes a
greasy appearance. The distribution of the fat may be regular
or patehy. The presence of fat in minute droplets is physiological
in some ecells, e.g. those of the liver, but it becomes pathological
if the droplets are too many or too large,

The presence of fat in cells which are usually without it, yet
show no other abmormality, is termed fatty infiltration. The
same term is often applied also to intercellular deposit of fat in
non-glandular organs. If, in addition to the abnormal quantity of
fat, there are other pathological changes in the cell, the condition
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properly known as “fatty degeneration” is present. In either
case, the fat seems first to exist as small droplets, which gradually
increase in size and flow together to form larger drops until the

fat nearly fills the cell (Fig. 10).
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Fic. 10, FATTY LIVER ; PHOSPHORUS POISOXING [OSMIC ACID). (= 30)

a. Central vein. b. Columns of cells with small fat droplets.
e.  Peripheral cells with large fat droplets.

Glycogenous degeneration is probably of a similar nature to
fatty degeneration and is really an infiltration. Glycogen is
normally present in many cells, especially those of the liver and
musele. It is also present in leucocytes, in the cells of the
kidney, of cartilage, of epithelium and of some tumours. The
amount is increased in diabetes and in infections diseases, whether
acute or chronic, especially in the leucocytes. Glyecogen is
deposited in the form of water-soluble granules and consequently
is represented by vacuoles in sections prepared in the ordinary

way, but it may be demonstrated in aleohol fixed tissue by
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staining with iodine, which colours the granules yellow-brown.
The appearance is much like that of fatty degeneration stained
with osmic acid, except that the droplets are brown instead of
black.

e Py, ol T TR
T e e g 1.'5-:'_;'_.
B P T
e e 5

Fra. 11. Awnrery. THromposis. Cancrricatiox. [ = 50)

i.  Clot.

b.  Intima, slightly thickened and hardly separable at this point from the
thrombus,

¢.  Areas of calcification. d. Middle coat.

v. Area of chronie interstitial inflammmation.

Calcareous degeneration, or calcification, is a secondary process
by which lime salts may be deposited in or around tissues or
cells after they have undergone a preceding hyaline or fatty
degeneration (Fig. 11). The process is characterised microscopi-
cally by the bright, blue-black, homogeneous colour which the
caleified tissues assume when stained with haematoxylin.



CHAPTER IV

CIRCULATORY DISTURBANCES. CONGESTION.
THROMBOSIS. INFARCT. HALEMORRHAGE

ILLUSTRATIVE PREPARATIONS.

1. Liver showing passive chronic congestion.
2. Kidney to show the edge of an infaret.

b
o

Lung showing * brown induration.”

Vein showing a portion of clot adherent to its wall (early stage).
Vein with a clot already organising (later stage).

Atheromatous artery with clot.

Pons with small haemorrhages.

oo

o

Congestion implies the local stagnation and collection of blood,
whether due to increased inflow (active or arterial hyperaemia) or
to obstructed outflow (passive or venous hyperaemia) from the
part. In the first case the allected area appears warm and red,
in the other, blue and eold. The state of pathological active
hyperaemia is due to active dilatation of arterioles and capillaries.
It usunally accompanies the inflammation due to acute infection,
such as pneumonia in the lung or an abscess under the skin. It
is a relatively transient condition. Passive hyperaemia results
from either local obstruction to the outflow or weakness of the
circulatory pump. Microscopically, except for the difference in
fulness of the arteries and veins respectively, there is at first not
mueh distinetion between the two forms, but continuous active
hyperaemia may lead to the formation of fibrous tissue or of local
hypertrophy : passive hyperaemia only rarely does so, however
long it may persist.
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The chief microscopical characteristic is the capillary engorge-
ment, not infrequently accompanied by diapedesis of red cells
into the neighbouring spaces. When the pressure caused by the
overdistension has persisted for some time there may be sufficient
degeneration or atrophy of the surrounding cells to cause difficulty
in recognising them between the overfull capillaries. This is
well seen in passive congestion of the liver (Fig. 12). Tersistent
congestion also causes macroscopic changes, largely due to the
deposit of blood pigment, eqg. in the so-called nutmeg liver and
brown induration of the lung of heart disease.

Thrombosis means the localised intravascular clotting of
blood during life. It is generally preceded by congestion and
stagnation, although 1t may result merely from injury or disease
of the vessel wall. The former condition usually produces only
a red clot, while the latter produces at first a white, mainly
leucocytie clot.  In either case the clot may subsequently extend
for some distance along the vessel. Under the microscope, the
recent clot is seen to be in contact with the vessel wall or just
retracted from it, and to consist merely of fibrin with red and
white corpuscles and blood platelets, the majority of the latter
being on the periphery of the clot (Fig. 11).

Older aseptic clots pass through the process known as organ-
isation, during which they are invaded by leucocytes and
endothelial cells travelling along the erevices formed by the
contraction of the clot. The lencocytes thus gradually remove
the debris, and the formation of capillaries by the endothelial
cells ultimately replaces the elot by vascular connective tissue
(Figs. 13 and 14). In this way re-establishment of the passage
of blood (canalisation of the clot) may be brought about. Sub-
sequent caleareous infiltration 1s not uncommon,

But an aseptic clot may soften by antolysis and become puri-
form, and particles may be carried away from it.

In an infected elot the micro-organisms or their toxins hasten
the softening process and particles may become detached and

carry infection into the general circulation.
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Infarction is the state produced in the area of supply of an
end artery when the artery is suddenly blocked. This is generally
brought about by a piece of detached thrombus or vegetation
from a heart valve being carried into a vessel which is too small
to let it through. The detached particle is called an “embolus.”

Fic. 13, ARTERY. THROMBOSIS (RECENT). (x150)

a. Clot, partly shrunken, the clefis filled with erythrocytes.
h.  Fibroblasts.

¢. Internal elastic lamina split up at ¢, into several layers.
d. DMedia. e,  Adventitia,

The area of tissue affected by the block, after a transient
anaemic stage, becomes full of blood from collateral capillary
circulation, but the temporarily starved and consequently injured
vessel walls allow diapedesis into the surrounding tissues, and
what 1s termed an haemorrhagic infarct results. Sometimes

the collateral circulation is insufficient, and death of the starved
G H, B









Fic. 16. DBRUISE {4 DAYS). BSKIN OF LEG AND SUBJACENT TISSUE. (x100)

Epithelinm.
Corium with patches of effused erythrocytes.
Fibrous tissue. Hardly any haemorrhage.

Fat with some haemorrhage.
Considerable haemorrhage among musele fibres.

RO e
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An increase in the coagulability of the blood or alteration in
the vessel walls may, by thrombosis, lead to the formation of an
infarct either by causing complete ocelusion of a small artery or
by the incomplete blocking of an end artery.

Fic. 17. HaEMORRHAGE. Poxs vanonin, (= 400)

a.  Effused red eorpuscles.
b Nerve cells, partly dizintegrated.
e. Capillary,

An infarct is roughly wedge-shaped, but the outline on the
surface of the affected organ is irregular. In the lungs, spleen,
alimentary canal and the extremities, infarcts are usually hae-
morrhagic : in the kidneys and brain they are pale.
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The ultimate fate of the infarct depends largely on the nature
of the embolus, but, in any case, an anaemic area undergoes
necrosis and acts as a foreign body (Fig. 15). A line of inflam-
mation appears round the infarcted area and later it is invaded
by lencocytes and new blood-vessels, with the removal of the
dead tissue and the formation of conmective tissue. This sub-
sequently becomes fibrous, and in contracting leaves a scar on the
surface of the organ.

Haemorrhage, apart from open wounds or escape of blood
into a cavity, may be the result of injury to a vessel wall from
without (trauma), or of weakening of the wall to such an extent
that it cannot stand the pressure from within. In either case
the blood tends to spread along the lines of least resistance.
Subeutaneously it travels along the planes of tissue (Fig. 16): in
the brain, since the resistance is fairly uniform in all directions,
it spreads pretty evenly in all directions from the bleeding centre,
ploughing up and causing considerable damage to the soft parts
in the process (Fig. 17).



CHAPTER V

INJURY AND REPAIR. REGENERATION

ILLUSTRATIVE PREPARATIONS.

. Skin and subentaneous tissnes showing the effects of a bruise.

. Skin and underlying tissues showing condition of an aseptic surgical
wound after 48 hours.

. Giant cells around a foreign body (surgical stitch).

. Human skin showing inflammation produced by exposure to radium for
six hours (plasma cells and lencocytes).

BD

-

INJURY may be effected mechanically (by a eut), chemically by a
poison (chloroform), or biologically (by bacteria), although the dis-
tinction between the last two is partly artificial, since biological
injury is, in most cases, due to chemical products. Usually the
damage does not remain localised to the point of application, but
becomes diffuse or even multiple, especially when chemical noxae
have entered the cireulation.

The resulting damage may be primary, the direct effect of the
njury, or it may be secondary, a sequel of the primary injury,
If the primary injury involve the death or destruction of the
affected tissue or cell, no secondary effects can occur in the
tissue or cell itself, but it will act as a foreign body and pro-
duce secondary effects in the surrounding tissues. In the end
necrosiz will supervene and the cell-debris will be removed,

Chemical injuries arising from substances introduced into the
cireulation lead, for the most part, to one or more of the changes

deseribed under degenerations; those arising from substances
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applied loecally are usually accompanied by inflammation and will
be treated under that heading.

Of mechanical injuries, a clean incised wound presents the
most simple form. It necessarily involves the death of at least
such portions of cells as have been separated from their nucleus
and these dead debris have to be removed. Consequently there
are always slight secondary effects even in wounds healing
directly “ by first intention.”

The pathological changes observed under the microscope in
this condition consist of the opening up of tissue spaces previously
under adhesive tension. This leads to separation and swelling of
cells, interstitial effusion of blood and a slight immigration of
leucoeytes (Fig. 18). The destroyed cells are replaced, so far as
possible, by corresponding cells from the same tissue, but if the
injury affect organ tissues which regenerate only with diffieulty,
the defect will be made good and the repair carried ouf, chiefly
by connective tissue cells.

In general, the greater the destruction of higher, more dif-
ferentiated tissues, the greater is the tendency towards their
substitution by overgrowth of connective tissue, and for immi-
gration of leucocytes to remove the dead cells. The newly
formed cells of all the tissues are distinguished by greater size
and protoplasmicity, but they soon dwindle to normal size, so
that, although an early scar occupies more, a late scar takes up
less space than the original wounded tissne. This reduetion
oceurs even in organs containing relatively little connective tissue,
because the contracting new connective tissue compresses some
organ cells out of existence.

In other words, in a composite tissue, the amount of repair
after injury will vary with the power of growth and regeneration
of each individual tissue entering into the composition of the
whole, and the final composition of the repaired tissue will depend
on this power. Therefore, wounds involving epithelial tissues repair
less well than wounds involving only connective tissues, Some
epithelial cells, e.g. nerve cells, when destroyed, are never replaced.
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In the process of repair, giant cells or multinucleate cells are
often seen; especially around aseptic foreign hodies embedded
in the tissues. They are supposed to arise from fusion of

Fig, 1%  (GIANT CELLS. SURGICAL wouxn. (x150)

.  Giant cells of irregular shape with several seattered nuclei.
b, Fragments of silk lizature,
. Burrounding eonnective tissoe.

endothelial cells. They are phagocytic and are endowed with
amoeboid movement. They are generally seen in subacute
inflarnmatory conditions, especially around substances difficult
of absorption, such as sutures or loose bone (Fig. 19).



CHAPTER VI
INFLAMMATION

ILLUSTRATIVE PREPARATIONS.

1. Human skin showing inflammation produced by exposure to radium
for 24 hours (blister).

2. Human skin showing inflammation after a chemiecal injury (silver nitrate
application).

Skin of the leg showing ulceration.

Trachea showing the membrane formed in diphtheria.

Liver showing the formation of a small abscess,

Granulation tissue from a polypus of the ear.

S @ @

THE best definition is that of Grawitz, who calls inflammmation “the
reaction of irritated and damaged tissues which still retain vitality.”

Its manifestations vary, and depend upon different combina-
tions of :

1. Cause. (@) Simple, or (b) septic (infective).

2. Character. (a) Acute, or (b) chronic.

3. Position. (a) In vaseular, or (b) in avascular tissue,

A simple aseptic acute inflammation may be caused by the
application of chemical irritants (eg. AgNO,) or by physical action
(e.g. radium or X-rays). The stage to which the process extends is
dependent on the concentration and period of action of the irritant.

If a small quantity (10 mgr.) of radium be applied to the
human skin for six hours, and the skin then examined, a faint
blush 1s seen over the area of exposure. Microscopically, the
vessels are found dilated and congested, with diapedesis from

the capillaries of mononuclear and neutrophile leucocytes into the
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perivascular spaces. At the same time plasma cells congregate
around the affected eapillaries. DBut with the removal of the
irritant the vessels resume their normal calibre, the leucocytes
pass away in the lymphaties and the tissues regain their normal
appearance. The inflammation does not progress beyond the first
stage, although it is to be noted that it extends to some depth
downwards, involving the vessels around the sebaceous glands.

If the application of the radium be prolonged to 24 hours, a
very different result is found. Maeroscopically, the affected area
looks as if it had been sealded or burnt and has formed a blister.
Microscopically, much more perivascular exudation of leucocytes
is found, it has extended deep into the tissues and contains
numerous disintegrated lencocytes and fragments of chromatin,
The surface epithelium over the area of direct exposure is lifted
from the corium, and the intervening space filled with coagulated
lymph containing a few lencocytes. The detached epithelial cells
and those for a little distance beyond are degenerate and necrotic,
but a little further outwards show signs of regeneration. The
continuance of the irritation has brought the tissues to a stage in
which the process extends independently of the irritant and
causes destruction requiring the regeneration of tissue in order to
regain the original state. The various stages of inflammation
have been passed through very rapidly. But apart from the
phenomena described, it is a peculiarity of the inflammation pro-
duced by radium and X-rays for it to return again some time
after the removal of the irritant and the apparent subsidence of
the primary inflammation.

A chemical injury such as the application of solid silver nitrate
to the skin produces an inflammation intermediate between the
two stages just described. The epithelium actually touched by
the chemical is, of course, destroyed at once. DBelow it, and only
in the immediate neighbourhood, a localised exudation of leucocytes
and aggregation of plasma cells occurs. A limited destruction
of cells follows, and these are soon carried off by the phagocytes
that subsequently appear,
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Infective acute inflammation in a vascular area is the most
common form and is started usually by the presence of pus-
forming organisms brought to the spot either directly by a trauma,
or from another part of the body in the blood or lymph stream.
In the neighbourhood of this bacterial focus the capillaries and
arterioles, after a transient contraction, dilate ; the blood stagnates
and the leucocytes wander to the wall of the vessel and adhere
there. Gradually they insinuate themselves through the wall:
fivst of all, it would appear, the mononuelear lencocytes emerge, but
they are soon outnumbered by the polymorphonueclear cells, which
proceed to the field of action and establish a cordon around it.
Meanwhile the tissue cells on the spot increase in size and
activity, and some of them bhecome almost indistinguishable
from the immigrant leucocytes (Fig. 20). The cordon thus
established may succeed in preventing extension, or it may be
itself destroyed. If destroyed, a similar force eollects outside,
while that destroyed becomes a part of the original lesion.
These alternations may be repeated until either the leucocytes
and tissues gain the upper hand, or the whole organism succumbs
from toxaemia.

If the leucocytic attack is successful early, the diapedesis and
immigration cease, the vascular conditions gradually return to
normal and the leucoeytes disappear. The micro-organisms
which caused the inflammation, destroyed by the combined
action of the leucoeytes and tissue fluids, will also disappear
and the tissue itself resume its normal appearance.

If, on the other hand, the contest be prolonged, the immigra-
tion of leucocytes may last for some days, during which time a
number of leucocytes will be killed. If the number be not too
great they may be at once taken up by the accompanying mono-
nuclear cells: otherwise, they will remain in the surrounding

[d

fluid and form “pus.” Pus is the essential characteristic, in an
enclosed area, of an abscess: on a free surface, of an ulcer: in a
cavity. of a purulent collection of fluid: on a mucous membrane,

of a “mmembrane ™ as in diphtheria.
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Fig. 21. CHEMICAL INJURY (AgNO). SxiN. [ x120)

Superficial layers stained black with AgNO..

Swollen epithelivm.

Inflammatory collection of mainly lencocytes with some plasma cells,
Sweat gland duct. f. Fibrous tissue.
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of healthy phagoeytic cells, and beyond this is a layer of new
formed connective tissue containing a few lymphoeytes. Outside
this last layer the tissues are more or less normal. This limiting

Fic. 23. Apscess, Liver. (x150)

a. Liver cells: some showing fatty degeneration.

b,  Distended capillary.
e. Band of necrotic tissue with a few leucocytes intervening between intact
liver tissue and forming a boundary to

il, eollection of polymorphonuelear leucocytes (pus)

band of connective tissue forms the limit of an abscess when
infective inflammation oceurs within an organ (Fig. 23).

When inflammation occurs on or just below a free surface, the
dead leucocytes and tissue cells together with the exuded tuid,
will for the most part escape. leaving a surface denuded of
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Fre. 24. UrnceEr. SEIN oF LEG {x 10}

a. Superficial dead epithelinm. b Stratum granulosum which near the
nleerated surface at brx iz pradually disappearing. ¢ Prickle eell layer:
widened, with irregular downgrowths, e Necrosed prickle cells, o, Basal |
cell layer: which at  da is lost near the uleer proper. ¢ Leucoeytes, '

reaching up to surface of uleer, undermining the skin beyond and penetrating
into tizsues of the erian.
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epithelinm but covered with a layer of fibrin and dead cells of
varying thickness,

From serous membranes the dead cells and fluid will fall oft
and colleet in the eavity, but some will adhere to or coagulate on
the surface of the membrane, making its surface lustreless and
irregular, with patches of coagulated lymph (fibrin 4 lencocytes)
spread over it or tags thereof hanging from it. Inflammation of
a secreting membrane, such as in the trachea, is accompanied by
necrosis and shedding of the secreting cells, which are then found
among the debris in the lumen.

If the individual survive, the tissues recover to a varying
extent from the inflammatory process, but some traces usually
remain.  The inflammation may become chronic and produce
gradual destruction of the surrounding structures, which are then
replaced by fresh fibrous tissue. This contracts with age and, in
so doing, gradually cuts off the nutrition of the surrounding
organ parenchyma and thus leads to its ultimate destruction and
disappearance. The presence of small collections of lymphocytes
is characteristic of chronic inflammation, although they do not
bear any direct relation to the absorptive process. Their presence
affords some explanation of the recurrence of acnte inflammation
in places where it has previously been chronic (Fig. 23).

In a dirty wound, or on an uleerating surface (Fig. 24), an
intermediate stage oceurs between the inflammation and the com-
pletion of repair, namely, the formation of granulation tissue.
This is composed, in the main, of new formed capillaries and’ of
fibroblasts. Seattered between them are plasma cells, neutrophile
lencocytes and lymphoeytes. The spaces in the whole loose
meshwork arve filled with lymph.

The new capillaries arise from pre-existing capillaries. Some
of their endothelial eells put ont solid buds at right angles to the
capillary axis, and these projections, while growing, become
gradually hollowed out and unite with other similar buds to form
a new capillary loop. The loops tend to run at right angles

to the granulating surface and to be parallel to one another.
;.. C
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Granulation tissue is consequently very vascular and tends to
bleed very easily.

The fibroblasts are young connective tissue cells undergoing
rapid multiplication, mostly spindle-shaped, and lying with their

Figc. 25. GRANULATION TISSUE. (= 250)

it.  Developed fibroblast.

«'. Early fibrohlast.

b.  Plasma eell

¢, dividing connective tissue cell.

d, d' and d”. Developing blood-vessels in various stages.

long axes across the wound. Many of them show mitotic figures
(Fig. 25).

The plasma eells which oceur in many forms of inflammation
are ovoid cells with an exeentric circular nucleus of which the
chromatin is arranged in segments with apices pointing towards
the centre. They contain basophile granules, which stain red
with Pappenheim’s methyl-green pyronin solution (Fig. 26).
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SYPHILITIC GLOSSITIS,. ToNGUE.

G. 26,

slight neutrophile lencocyte invasion.

B, Breach in the layer of basal cells,

. Epithelial downgrowth with
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INFLAMMATION. 3b

Granulation tissue may be quite voluminous and, indeed, forms
the main bulk of many polypi on mueous surfaces, such as the
nose and the intestine.

Fic. 27. DIPHTHERITIC INFLAMMATION. TracHEA. Mucous MEMBRANKE. ( x10)

.
b.
c.
£

Falze membrane consisting of lencoeytes, fibrin, ete.

Necrotic mucous membrane. The deeper layers still fairly intact.
Muecous glands. d. Cartilage.
Lung tissue partly collapsed.

When inflammation occurs on a secreting membrane such as
the trachea, the disintegrated leucocytes, the fibrin and lymph on
the surface, and the secretion may unite to form a thick tough
layer. This membrane, as it is termed, is strongly adherent fto
the mucous surface below, and its removal causes bleeding
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Frg. 28, SYPHILITIO INFLAMMATION. CHANCRE OF PENIE. ([ x 30)

. Area of commencing breaking down of epithelinm. b Ulcerated surface.

e.  Inflammatory invasion of corium : mainly along lymphatic spaces, with a majority
of plasma cells.

. Distended blood-vessel. e.  Pacinian body.
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features. At first there is an increase in the number of peri-
pherally placed lymphoid cells and then also of the epithelioid
cells, but the relative increase of each is very variable. The
endothelial cells of the primary focus soon degenerate, but the
reaction of the connective tissue and the attempts at cell multi-
plication lead to the formation of giant cells, which oceur

Fe®a,a By
L] -
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Fiz. 30. TUBERCULOUS IXFLAMMATION. LYMPHATIC GLAND. (| x170)

a. DMultinueleate giant eell. i, Layer of epithelioid cells.
e.  Layer of lymphoeytes.

generally at the margin of, but may also be found within the
necrotic portion. This process is termed caseation and results in
the formation of a central amorphous granular mass containing
tubercle bacilli as well as giant cells.  Bacilli may also be found
within the giant cells. Surrounding the necrotic edge 1s a con-
centric layer of proliferating endothelial (epithelioid) eells, and
outside this again are layers of lymphoeytes: but the type

arrangement s often  modified.  There are no blood-vessels
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within the “tubercle” (Figs. 30 and 31). There may be, of
course, numerous tubercles in elose proximity to each other, and
they frequently fuse.

Fig, 31. TUBERCLE OF LIVEE. { = 100)

a, Giant cells, e.  Outer layer of lymphoey tes.
5. Surrounding endothelial cells. . Fatty liver cells.

e.  Normal liver cells.

fo. Lymphocyte infiltration along Glisson's eapeule.

Actinomycosis. Except that the “ray fungus”™ forms the
centre of the inflammatory focus, the arrangement resembles that
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of tubercle with the addition of many eosinophile cells. In the
later stages the condition more resembles an ordinary septic
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Fic. 32. ACriKOMYCOTIC INFLAMMATION. LIVER. ( x900)

i. Ray fungus, surrounded by leucocytes,

. Collection of leucocytes in space around fungus, forming small abseess.
¢.  Fibrous granulation tissue, in part replacing destroyed liver tissue.

d. Liver tissue,

e, Area of congestion with compressed liver tissue.

abscess (Fig. 32), with the addition of many plasma cells. The
macroscopic characters and the granules in the pus are almost
more characteristic than the histological features.
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CHAPTER VIII

ATROPHY AND HYPERTROPHY. GROWTH

ILLUSTRATIVE PREPARATIONS.

1. Teased muscle fibres from a non-pregnant uterus.
2. Teased muscle fibres from an uterus at full term to show hypertrophy.

ProrErLY speaking, the terms atrophy and hypertrophy are
applicable to diminution or increase of the total size of an organ
or tissue, while the terms hypoplasia or hyperplasia should be
used for corresponding alterations in the size of individual cells.
The combination of the two states is the most common condition.
Disease, lack of exercise, or supernormal activity are the com-
monest causes. Both disuse and over-use may be either primary
or secondary. Disuse from a fractured bone is primary, from a
diseased nerve is secondary. Over-use of the ecalf muscles in
rowing is primary, of the uterus and mammary glands in preg-
naney, secondary.  Obviously, there is a fundamental difference
in causation although the anatomical result may be practically
the same (Figs. 33 and 34).

There are certain general facts about the process of growth
not histologically demonstrable, which the student should know.

The capacity for growth and consequently for regeneration,
varies inversely with the position of the organism in the animal
scale. The capacity differs also according to the tissue to he
replaced, being gréal;esl; in those most exposed to constant wear.

It varies inversely as the age of the organism; growth
i1s obviously more pronounced in  youthful than in aged






CHAPTER IX
NEW GROWTHS (EPITHELIAL)

ILLUSTRATIVE PREPARATIONS.
Adenoma of the rectum.

Carcinoma of the rectum.
Fibwro-adenoma of the mamma.
Encephaloid carcinoma of the mamma,
Seirrhus carcinoma of the mamma.

L by e
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Tumours (new growths) generally may be defined as useless
independent overgrowths of single tissues. They are divided into
two main elasses: simple (benign), and malignant. Simple
tumours are usually ecircumseribed, limifed in size and often
encapsulated : they press on but do not grow into the tissues
surrounding them and when removed by operation, they do not
tend to recur. Their nutrition is maintained by concomitantly
formed blood-vessels.

Malignant tumours are characterised by irregularity of form ;
absence of capsule; and their extension occurs at the expense
and destruction of the neighbouring tissues which they invade.
They possess the property of detaching cells which form colonies
of similar ecells elsewhere (metastases) and when removed they
tend to recur.

Benign tumours ave called by the name of the tissue in which
they arise, with the suffix -oma : «g. fibroma, adenoma, and so on.

Malignant tumours arising from epithelial cells (viz. from
epiblast or hypoblast) are termed carcinomata ; those arising from



46 ESSENTIALS OF MORBID HISTOLOGY.

connective tissue (mesoblast) are called savcomata. The carei-
nomata usually have a substantial amount of supporting tissue—
the stroma—derived from the connective tissue around their site
of origin and growth. This strema may even form the larger
portion of a slow growing tumour. The carcinomata are supplied
partly with new blood-vessels of ordinary structure, partly with
thin walled vessels running an irregular course.

The sarcomata have only a fine intercellular supporting tissue
and their blood supply is, in the main, brought by delicate vessels
formed only of a single layer of endothelinm.

Many believe in a “ precancerous stage ” of the tissue to be
affected, consisting principally of an inflammatory reaction
with a breach of limiting structures. In syphilitic glossitis,
for example, the wall of basal cells may be broken through
by the inflammatory invasion (Fig. 34), and this particular
inflammation of the tongue frequently precedes cancer of the
tongue.

Certain tissues are more liable to primary earcinomatous
growth than others, for instance, the alimentary canal in men,
and the sex organs in women. In contrast thereto, primary new
orowth is less common in the organs where secondary deposits
mostly flourish, eg. the liver.

There is no sharp dividing line, either in their histology or
physiology, between benign and malignant growths, so that,
occasionally and sometimes after an interval of years, a tumour
may pass from innocence to malignancy.

Epithelial growths.—New growths of every known type of
epithelium (except of nerve cells) occur. The following account
gives examples of some of the main varieties.

CoLuMNAR CELLS.—Types: (a) Adenoma of rectum (polypus).

(b) Carcinoma of rectum.

Adenoma of the rectum forms a soft growth projecting into the
lumen of the bowel, without uleeration or induration. Miero-
scopically, the mass is composed chiefly of columnar cells with
characters very similar to those of the normal mucous membrane,
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but staining rather deeper, together with a quantity of granulation
tissue. The submucosa is not invaded (Fig. 35).

Carcinoma of the rectum forms a hard or soft growth according
to the amount of fibrous tissue present ; it is often ulcerated and

R L

RS A

PR L] ﬁ"{_
e -

. L B ":_" - .-

o Ry P
GRS
G RO

3

-}
ey ]
-
i
&

St
A
i _"" a
."gégé':;l.
s e
‘..- e

i:

o
Youta Batin
Syl N

i

&

L
W

i
e

gy o
“h - ;
Ll

At

Finsle,
Y -y

e T LA P !
i ey o s,
e
‘F‘.ﬁ, "l"‘t--il"
1= P Y

' Sk g .

Fig. 35. Apexoma. Recrom. (= 100)

Mucous gland tissue eut longitudinally
Mucous gland tissue cut transversely.
Dilated blood-vessels,

Interstitial granulation tissue.

AR FER

the surrounding tissues are indurated. Microscopieally, it is not
possible to say to a cell where normal tissue leaves off and
cancerous tissue begins, but at the transitional portion the cells
become larger and- the cytoplasm stains more deeply. The cells
are often several layers deep and soon lose their glandular
arrangement and grow in projecting, irregular, almost solid masses
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which penetrate the submucosa. The normal mucous membrane

1s undermined and may thus be destroyed by upward as well as

Fig. 36, CoLUMNAR CELL canciyoma. HReerum, | = 35)

a. Normal eells of glands, eut longitudinally.

b Small eelled infiltration around glands eut transversely, near the new
growth.

¢. Carcinoma cells forming irregular glandular masses and at
e,  penetrating into the submucosa.
. Hubmucosa.
{The other coats of the recbum are not represented. )
by lateral extension of the growth (Fig. 36). This eclass of

carcinoma 18 especially liable to colloid dereneration.
J g

There is always some lencoeytic infiltration in and around the
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growth and a varying amount of fibrous tissue proliferation, but

this latter is more marked in growths consisting of
SPHEROIDAL CELLS.—Types: («) Adenoma of breast.
(#) Cancer of breast.
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Fig. 37. Fiero-apENowa. Maumma. (= 70)

@. Glandular epithelium which has proliferated around large spaces.
k. Cellular fibrous tissue.
Less cellular, fibrous tizsue.

The original shape of the cell is cubical and this is seen in
many parts of the non-malignant adenoma. The spheroidal shape

is mainly due to compression.
G.H. D
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Adenoma of the breast forms a capsulated growth, freely
movable under the skin, which it does not involve, Miero-
scopically, it is seen to be composed of ordinary mammary gland
(including duet) cells and fibrous tissne. The glandular portion
does not differ much from normal, exeept for some irregularity of
shape or outline: the lumen of the acini is often distended, and
the typical grape-like arrangement of the acini is lost. Never-
theless, the general impression given by the growth is that of
regularity, The new portions are not surrounded by inflam-
matory reaction or infiltration (Fig. 37).

Cancer of the breast forms a nodular or irregular mass
beneath the skin to which it is often attached. 1t is not freely
movable like an adenoma and does not possess a capsule. The
consistency 1s rather variable, depending on the predominance in
the growth of fibrous or eellular tissue respectively. The relative
amounts can easily be demonstrated by immersing a thin slice of
the tumour in 5 7/ HNO,, when the fibrous tissue will stand out
as translucent bands and the epithelial tissue will become more
opaque. In common with many other new growths mammary
cancer exhibits a tendency to degeneration and neerosis in the
central oldest portions, while the margin shows the most active
proliferation.  Microscopically the neecrotic portions look yellow
and are of soft creamy consistency and often show the remains
of small haemorrhages. The growing margin is of more uniform
consistency and vascularity. According as the fibrous or the
cellular tissue predominates, the growth is called seirrhus or
encephaloid. In both varieties the cells have departed in form
from the original, so that their origin is no longer evident.
They are roughly cubical, or spheroidal, grouped for the most
part in irregular solid masses or columns along lymphatic
spaces ; sometimes they surround a Iumen which contains
secretion. The direction of growth is determined in part by
the lines of the connective tissue: this is seen especially in the
scirrhous variety (Fig. 58).  Their cells being placed between the
planes of fibrous tissue tend much less than in the encephaloid

S e s o o1 s o
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tumours to the formation of definite alveoli. Apparently the
multiplication of cells is to some extent held in bounds by
the fibrous tissue which may contract so much as to pucker
the overlying skin. Many of them show mitotic figures which
are sometimes irregular,

Fic. 33. Carciyosma (sciprHUs). Masaa., (% 100)

a. Carcinoma cells, some solitary, mostly in shortsingle file columns, separated by
b, intervening layers of fibrous tissue.

In the encephaloid variety, the groups of cells may form large
alveoli, often with a lumen econtaining the secretion. The
amount of intervening connective tissue is relatively small
(Fig. 39) and microscopically, the growth is seen to be much
more luxuriant and the mitoses far more numerous than i the
scirrhous variety. © In many places the cancer columns are
surrounded or preceded along the growing edge by collections
of leucoeytes which have emigrated from a neighbouring
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blood-vessel.  Encephaloid grow more rapidly than scirrhous
tumours : for the latter may atrophy even to the extent of

disappearance.

Fic. 3% Capoi¥oMa (EXCErHALOID). DMauMa. ([ =x75)

a. Carcinoma in masses, fi. Fibrous tissue.
e. Carcinoma eells at advaneing edge of growth. d. Surrounding lencoeytic infiltration.
£. DBlood-vessel associated with infiltration. f. Blood-vesael,

The oceasional difficulty in the histological differentiation
between innocent and malignant new growths is well illustrated






CHAPTER X
NEW GROWTHS (EPITHELIAL)—(Continued)

ILLUSTRATIVE PREPARATIONS.

Papilloma of the skin (wart).

Rodent uleer.

Epithelioma of the skin following X-ray inflammation.
Chronic uleer of the skin becoming epitheliomatons,

Spleen of mouse showing metastatic deposits of new growth.

-y S

SQUAMOUS CELLS.—Types: (a) Papilloma of the skin and of the
bladder.

(6) Rodent ulcer.

(¢) Epithelioma of the skin and of the
oesophagus.
The cell is originally flat or polyhedral.

() Papilloma of the skin is the ordinary wart. The skin
is thrown into closely apposed folds, forming a sort of tableland
with clefts reaching down to the normal level of the skin. The
epithelinm covering these papillae is rather deeper and the
cells larger than normal, while in the space between the clefts
concentric collections of cells, which have undergone horny
degeneration, may be found. Some leucocytic infiltration 1s
often seen at the base of a papilla (Fig. 40).

Papilloma of the bladder, owing to the ease with which it ean

grow into a protected space, presents rather different characters,
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The cells are mounted on finger-like projections of fine connective
tissue and tend to assume a more colnmnar shape. The papillae
are therefore very long and thin and resemble, macroscopically,
the intestinal villi, so that this form of tumonr is sometimes
called villous tumour.

It is characteristic of the papillomata, which are non-malignant
tumours, that the epithelial growth extends above the free surface
and not below the normal level, so that it neither undermines
the epithelium nor invades the sub-epithelial tissues. DBacterial
infection appears sometimes to start such growths and not infre-
quently, probably on account of long-continued irritation, they
acquire malignant characters,

Histologically it is not possible to distinguish between con-
genital papillomata and others, such as those arising from
infections, eg. the condylomata and venereal warts due to syphilis
and to gonorrhea.

(b) Rodent ulcer arises, not from the surface epithelinm but
from the cells of the sebaceous glands or external root-sheaths of
hairs. It is a typical slightly malignant, slow growing tumour,
spreading irresistibly along the surface but not produeing any
metastases.

Arising below the level of the superficial epithelium,
rodent wulcer gradually undermines, destroys and displaces
it, causing superficial ulceration in the process. The cells
are flattened, oval or polyhedral, smaller than ordinary
squamous epithelinm and have less cytoplasm; they do not
form the cell nests so characteristic of the next wvariety
(Fig. 41).

(¢) Epithelioma may arise on any surface covered with
squamous epithelium and oceurs oceasionally in places, eg. the
call-bladder, where normally the epithelinum is not squamous.
It frequently starts at the lines of junetion of skin and mucous
membrane or on those portions of skin which are especially
liable to irritation or periodic destruction or regeneration, A
frequent predisposing cause is chronic inflammation, eg. syphilitic
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Fic. 41. RoDENT ULCER. SKIN. (=30 and x 300)

A. a. Normal epithelinum.
b Cells of new growth in contact with normal epithelium, but at
I, in detached masses in the subeutaneous tissue.
e.  Leucoeytic infiltration in connective tissue.
d. Blood-vessels,

B, aand b Asabove, {. Leucocvtes hetween epithelial cells.
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glossitis, smoking, a chronic ulcer (Fig. 42), or dermatitis following
exposure to X-rays (Fig. 43).
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Fic. 42, CHRONIC ULCER BECOMING EPITHELIOMATOUS., SEIN. (= 90)

.  Fairly normal epithelinm, sending out at

b, downgrowths irregularly into the corium,

e, Inflammatory infiltration between and below the papillae.
d. Epitheliomatous cells growing downwards, and at

¢, undermining the skin.

f. Epithelial layers have degenerated and almost disappeared, and are
continuouns with the uleerated surface of the growth.

In the earliest stages there is usually irregular downgrowth
and overgrowth of epithelium into the corium: the new cells
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spread laterally and upwards so that the superjacent normal
epithelium is destroyed, until finally the new growth cells reach
the surface. Leuncocytic infiltration around and between these
new outgrowths and especially around the cell nests mentioned

below, is particularly characteristic of epitheliomatous growth.

Fic. 43. ErrrhHeLioMa. SKIN. | x69)

. Normal epithelium.

B.  Growth epithelium in contact with it, and at
&, econtinuous dewngrowth, which at

b appears as separate deposits.

t. Leucocytic reaction around growth.

o, Fibrous tissue.

Infection and uleeration soon follow. Unlike many other new
growths, the cells of a squamous epithelioma retain the character-
istics of the parent cells fairly well. The shape and the prickles
may be kept. One arrangement of cells, namely, the cell nests,
consisting of small bodies formed of concentrically arranged,

horny, flattened, badly-staining cells, quite distinet from their
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neighbours, is especially common in epithelioma (Fig. 43%).
Very little new stroma is formed, and there are no varieties like
the encephaloid and the scirrhus of spheroidal celled cancer.

Fic. 43%. EPITHELIOMA SHOWING CELL NESTS. ( % 120)

a. Centre of cell nest, consisting of concentrically arranged, flattened
epithelioma cells,

b, Ordinary epithelioma cells. ¢.  Area of inflammatory reaction.

The blood supply is usually good, yet the growths are very liable
to bacterial infection. They spread, with varying degrees of
malignancy, along the lymphatic channels and metastases are
found in the lymphatic glands, and, less commonly, in the
internal organs. When oceurring on a free, protected surface,

—
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such as the oesophagus, and also on the skin, epithelioma tends to
form a heaped-up growth which, in the former case, may obstruct
or even occlude the lumen of the affected organ, Like many
other new growths, the epitheliomata easily break down and

Fic. 44. DMerasTasis. CaNcEw. SpPLEEX. Mousg. (= 250)

i. Spleen tissue, b Canecer tissue.
e.  Cancer cells showing mitoses.

necrose and, on account of their superficial position, readily
ulcerate. Except in animals, the growth usually more than
keeps pace with the ulceration and consequently surely, although
it may be slowly, increases in size and extent.

The deposition of cancer cells at a distance from the primary
growth (metastases) is effected by either dirvect extension of the
growth cells, or their conveyance by the blood or the lymph






CHAPTER XI
NEW GROWTHS (CONNECTIVE TISSUE)

ILLUSTRATIVE PREPARATIONS.

Fibroma.

Myoma of the nterus.
Small round eell sarcoma.
Large round cell sarcoma.
Spindle cell sarcoma.

6. Myeloid sarcoma.
Melanotic sarcoma.

& 2o =

=]

THERE is not the same parallelism between the benign and
malignant forms of connective tissue tumours that exists in the
epithelial group. There are three classes:

(a) The benign class formed of differentiated cells which retain
their characteristics almost unimpaired and do not vary so much
from the normal as the corresponding benign epithelial growths
from the type cell. The name in each case is made up of an
abbreviation of the name of the tissue with the affix -oma, e.g.
osteoma.

(b) The malignant class, the sarcomata proper, composed of
cells having embryonic characters. The individual tumours are
named according to the size and shape of the cells composing
them, eg. spindle cell sarcoma.

(¢) The mixed class, consisting of tissues of both preceding
classes and malignant by reason of inclusion of the second.
Compound names are employed for the designation of these
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growths, made up from the tissne name with the affix sarcoma,
4. osteo-sarcoma.
The characters of the benign connective tissue tumours are

Fic. 45, Fieroma. ( = 200)

it.  Thin fibre eut longitudinally. ¢,  Fibres ent transversely.
L. Thick fibrez cut longitudinally. . Fibres eut obliguely.
¢.  Blood-vessel with definite wall.

sufficiently apparent from their names, so that it will suffice to
consider only a few of them in any detail.

Fibroma is an encapsulated growth consisting of whorls of
fibrous tissue cells, often with rather more, sometimes with rather
less than the normal quantity of cytoplasm, producing accordingly
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either a soft or hard fibroma (Fig. 45). With v. Gieson's stain,
like normal fibrous tissue, the cells are coloured pink, thus
distingnishing them from another econnective tissue tumour much
resembling 1t, namely :

Myoma is composed of whorls of plain muscle fibres. In
microscopical appearance it closely resembles the cellular type of

Fic. 46. Mryoma., UTerus. ( = 250)

.  Plain musele fibres eut longitudinally.
B Muscle fibres cut transversely.

fibroma and the two tissues are often mixed to form a fibro-
myoma. The cells may be differentiated by v. Gieson’s stain :
the muscle fibres stain yellow. The eells are long and thin, with
an elongated nucleus. They may be cut at any angle and thus
often present a transverse section (Fig. 46).

A very common tumour is the lipoma. It has less tendency

to malignancy than any other form of growth. It consists
. H. E
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simply of fat and may vary in size from a few grammes to
weighing many kilogrammes. 1t is vascular and soft. Histo-
logically it is like ordinary adipose tissue, but the fat cells are
larger than normal ; often contain fat erystals and are liable to
become angular on account of the close packing. Lipomata
are especially liable to degenerate and especially to undergo
myxomatous degeneration.

The chondroma is a cartilaginous tumour usually oceurring
where, or near to where, cartilage is normally found (eg. ends of
metacarpal bones and phalanges), but also in organs where there
15 no cartilage (eg. parotid and testis). It forms a capsulated
growth. While for the greater part composed of proliferating
cartilage cells in a soft hyaline matrix, there are often many
areas containing caleareous granules,

The osteoma is a bony tumour which may oceur almost any-
where, but 1s found most often at the junction of a bone and its
cartilage. The bony tissue may be extremely dense and hard,
arranged in strata parallel to the surface of the growth, or it
may resemble compact or spongy bone, and the microscopical
characters correspond to that of the corresponding types of
normal bone,

The pure sarcomata, that is, the simple new malignant
growths arising In connective tigsue, are but few in number
the compound sarcomata already mentioned are numerons.  Only
the first group will be considered here.

They are classified according to their constituent eells, which

resemble embryonic cells at various stages :

(rt) small round cell sarcoma ;

(#) large round and mixed cell sarcoma ;
(¢) spindle cell sarcoma ;

(/) myeloid sarcoma.

The small round cell sarcoma forms a soft, fleshy tumour,
often of heterogeneous appearance on section, by rveason of
degeneration or haemorrhage within 1t It 1s well defined
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from the surrounding tissues, although without a definite
capsule,

Microscopically, as the name indicates, it is composed of small
round cells of the embryonic type, which have very little cyto-
plasm and are rather smaller than the ordinary neutrophile

Fic. 47. SMALL ROUXD CELL sapcodMa, | = 400)

Consists of small round ecells with large nuelel and, in many cases, obvions
nuelepli. In the centre is a blood vessel formed by a single layer of
epithelinm.

leucoeyte. There are many mitoses and a fine intercellular stroma.
Many of the blood-vessels have thin single layer walls of the
cmbryonic type. This form of sarcoma oceurs, as a primary
arowth, chiefly in the subcutaneous tissues and the connective
tissue of the generative organs, museles and hones: it is very
malignant.  Secondary growths usually appear first in the lung,

but soon spread to other organs (Fig. 47).
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The small round cell sarcoma is sometimes difficult to distinguish
from granulation tissue, and vice versa, especially if the specimen
be indifferently fixed. The oceurrence of several varieties of
lencocytes, the evidence of typical new capillary formation and the
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Fiz., 48, LARGE ROUND CELL sARCOMA, | = 400)

Large cells, of which some eontain more than one nuclens, with fair amount of
eytoplasm. Reticulum obwvions. Blood-vessel as in Fig, 47. Some extra-
vasated blood is seen.

presence of fibroblasts are in most cases sufficient to distinguish
granulation tissue from the cells and stroma of new growth.

(6) The large round cell, or mixed cell, sarcoma, differs from
the foregoing in being firmer, composed of larger cells, and
showing less malignancy. Cells of elongated shape are present, and
some of the cells may contain several nuclei. The arrangement
has a tendency to be alveolar (Fig. 48). It occurs in much the
same situations as the small cell sarcoma,
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(¢) In the spindle cell sarcoma the cells are more differ-
entiated. They are elongated, have an oval nucleus which takes
up nearly the whole breadth of the cell and are arranged in

interlacing bundles. Consequently, in microscopic sections, the
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Fig. 49. SPINDLE-CELLED SarcoyMa. Rar. (= 400)

i,
',
b,
.
o,

Fibres cut longitudinally.

Fibres eut obliquely.

Fibres eut transversely.

Blood-space lined with single laver of endothelinm.

Cells showing mitosis.

cells may be eut at various angles, and differ in appearance
accordingly (Fig. 49). The supporting and vascular structure is
the same as in the other forms. Two kinds, large and small
spindle cell sarcoma, oceur: the former is the more malignant.
Although the spindle cell sarcoma may resemble both the
myoma and the fibroma, the one is not to be regarded merely

as a malignant form of the other, like earcinoma and adenoma of
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the rectum. DBesides possessing infiltrating properties which the
myoma and fibroma have not, the sarcoma is usnally composed of
shorter and thicker cells and does not possess blood-vessels of the

Fic. 50. MyrLoin sarcoma. ( x150)

w. Bone, b, Giant cells.

¢.  Ordinary sarcoma spindle cells.

normal type. Occasionally the resemblance is, nevertheless, so
greal as to make the diagnosis very difficult.
() The myeloid, or giant cell, sarcoma arises, as the first
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name indicates, in connection with the bone marrow and it is
essentially a spindle cell sarcoma containing multinueleate cells,
The latter are of large size, with scalloped edges and from 9-12
nuclei, placed chiefly in the centre of the cell.  Strunds of bone
may be included. The tumour is very vascular, and the inter-
cellular tissue small in amount (Fig. 50). Its malignancy is
cmnpeu-ati';'ul}' slight.

Fiz. §1. MELAXOTIC sancoMa. (> 400)

. Pigmentless sarcoma cells, intermediate between round and spindle shape.

b.  Sarcoma cells containing melanin granules, obscuring the nucleus in most
instances, bnt in

I, the nucleus is just visible,

(¢) The melanotic sarcoma is a form of mixed cell sareoma, most
of the cells being slightly spindle-shaped and a variable number of
them containing the black pigment, melanin, It is an extremely






CHAPTER XII
NEW GROWTHS—(Continued)

ILLUSTRATIVE PREPARATIONS,

1. Chondrosarcoma.

2, Myxosarcoma.

3. Angeioma of the skin (naevus).

4. Angeioma of the liver.

5. Endothelioma of the [}arntid gl.-md.
6. Chorionepithelioma.

Tue chondrosarcoma is made up partly of chondroma and
partly of small cell sarcoma, usually arranged in such a way that
one portion is pure chondroma, another pure sarcoma, with an
intermediate portion ecomposed of both (Fig. 52). DBut there is
no regularity of arrangement in the tumour as a whole. Small
areas of calcification are common., In the same way, in
myxosarcoma we have myxomatous and sarcomatous tissue both
separate and intermingled (Fig. 53).

Angeiomata oceur in two forms: the simple capillary and the
cavernous angeioma. The former, of which the ordinary red
birth-mark is an example, is composed mainly of dilated capillaries
supported by delicate connective tissue. The proportions of
capillary and connective tissue vary very much, and in many
specimens (Fig. 54) the dilatation of ecapillaries is not so marked
as the increase of surrounding connective tissue. The peri-
vascular lymphatics are often very prominent. The latter, the
cavernous angeloma, 18 found most frequently in the liver. The
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blood spaces or sinuses are very much larger than in the other
form. They are lined by a single endothelial layer, but are
separated from one another by comparatively thick fibrous

trabeculae (Fig. 55).

Fig. 52. CHOXDROSARCOMA. (% 100)

a.  Sarcoma cells, fi. Cartilage cells.
e CUaleifieation in cartilage cells. id. Blooid-vessel.
Endothelioma is a form of tumonr which is thought to arise
from the lining cells of the lymphatics and blood-vessels. While
in many respects resembling carcinoma, it is now usually classed
among the alveolar sarcomata. The growing edge has a fairly
typical appearance: strands of polyhedral cells permeating the
connective tissue along its natural cleavage lines (Fig. 56). In
other parts it may present resemblances to an encephaloid cancer.
One form which arvises from and extends along perivascular
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Iymphatics is often called a perithelioma. It presents a
characteristic appearance under the microscope: the vessels eut
transversely have a wide circular band of new growth cells

Fic. 53. DMryxosancoma. ( = 250)

i, Portion composed of round cells,
k. Transitional portion : mixed round ecells and branched cells.

¢.  Myxomatous portion : majority of cells with branched outline and inter-
vening spaces filled with mucoid material.

surrounding them. Another form which arises from serous
membranes, e.g. peritoneum, pleura, ete., is termed mesothelioma.
Endothelial growths oceur most frequently in the parotid gland and
the membranes of the brain. They vary greatly in malignanecy
and often show it only after having been present for several years.
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Fiz. 54, NAEVUS (CAPILLARY ANGEIOMA) | x30)
i, Normal skin.
. Flattened Malpighian layer.
¢. Vascular tissue with capillaries of various sizes surrounded by thin fibrous tissue.
d. Hair cut transversely,

o', Bubentaneous tissue with various connective tissues.
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Macroscopically the uterine tumour forms a shagay mass
resembling blood elot, of which it is largely composed, adherent
to and invading the uterine wall.

Under a low power there can be made out blood clot, muscle
tissue, and two types of tumour cells: sometimes, also, the normal
chorionic villi from which the tumour cells arise.
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Fig., M. ENDOTHRELIOMA (TUMOUR OF PAROTID). (| x 350)

rah b 4 1 i IE- ' 1 1 3 B i v 151 = i
Layers of cells with largze oval nuoelei and little cell protoplasm, arising in and
gpreading along lymphaties.

With higher magnification the two types of cell are found to be
(r) multinucleate masses with deep-staining eytoplasm, and () close
packed collections of clear, vesicular, mononuclear cells.  Among
the latter mitoses are numerous, but not among the former.
Both kinds of cell invade the muscle tissue and the intervening
spaces are usually filled with blood. The syneytial (multinucleate)

cells are believed to arise from the corresponding cells of the
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Fic. 57. (CHORIONEPITHELIOMA.

Vesicular cells from Langhans® layer.
Syneytial cells,

Blood elot.

Uterine musele invaded by tumour eells.

UrErus.

(x 60)
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CHAPTER XIII
RESPIRATORY SYSTEM

ILLUSTRATIVE PREPARATIONS.

1. Polypus of the nose.

2. Bronchitis,

3. Bronchiectasis,

4. Emphysema of the lung.

. Passive congestion and oedema of the lung.
6. Infarct of the lung.

THE nose is frequently the seat of acute catarrh and very often of
chronic catarrh. The appearances are the same as those seen
in the inflammatory conditions of other muecous membranes.
Malignant new growths are not common, but so-called muecous
polypus in the nose is quite common. The bulk of the polypus
is made up of granulation tissue which has undergone mucous
degeneration. It is covered by mucous membrane, which sends
down projections into the granulation tissue below (Fig. 58).

Acute bronchitis results from direct chemical or physical
irritation, or by the action of micro-organisms.

The epithelial cells are loosened and then cast off. Some of
them are found embedded, together with neutrophile lencoeytes, in
the preceding excessive secretion of mucus collected in the lumen.
All the vessels are dilated and engorged. The sub-epithelial layer
is infiltrated with leuncocytes and the swollen mucous glands are
surrounded by them. The inflammatory process may extend
outwards and involve cartilage and muscle (Fig. 59).
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The eatarrhal eondition may become chronic and is then
followed by atrophy of the various bronchial structures, by which
the wall may be so weakened that bronchiectasis results. It is a
condition in which the smaller bronchioles are dilated and
weakened so as to form receptacles for seeretion. It may arise
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Fig. 58. Nose. Muvcous roLypus. [ x90)

i, Layer of colnmnar muecous cells; several lavers deep.
b. Close granulation tissue : mainly lencocytes.

Loose granulation tissue.
o,  Distended new mucous glands,

acutely in young children, but is more often a ehronic condition
due either to contracting adhesions formed around an intlamed
gland or to fibrosis oceurring in the lung itself. The macro-
scopical are thus often more marked than the microscopical
appearances. The latter show an irregular wavy outline in the

cross-sections of the bronehioles, frequently with a bay at one
i H. 10
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end, From a considerable portion of the circumference the
epithelinm  has often disappeared. The blood-vessels in the

|
‘I

Fic. 59, BaoxcHioLe, Broxchimis, | = 6G0)

i. Red and white cells in lumen of bronchiole.
b.  Columnar epithelinm detached from basement membrane.
£, Layer of distended vessels with some lencocytic infiltration.

d. Museular layer with distended vessels,

e, Glandular layer.
F.  Layer of cartilage.

bronechial wall are congested and the muscular and fibrous layers
infiltrated with leucocytes. The lung tissue in the immediate
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H4 ESSENTIALS OF MORBID HISTOLOGY.

the distended vessels almost obliterate the air spaces and the
alveolar walls are so compressed that they become nearly invisible.

Fia. 61. Lixa. Isxrapcr. ([ x%90)

. Blood within alveoli. fi.  Distended venules.
e, Distended interalveolar capillaries.

i, Pigmented cells,

e.  Leucoeytie perivaseular infiltvation.

This appearance is aided also by the extravasation which occurs
into the air spaces.

Consequently, under the mieroscope, if the section include also
an unaffected area of lung, there is a comparatively sharp line of
demarcation between it and the infarcted area which, under a low
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magnification, appears merely as a mass of dilated vessels and
blood, in which a few nuclei belonging to the network of lung
tissue may still be traceable (Fig. 61). Later, the infarct may be
absorbed like any other clot, together with the neerotie lung tissue.

Collapse of lung may be brought about by external pressure
(pleural effusion, growth), and is then called compression atel-
ectasis, or by obliteration of a bronchus or bronchiole, when it is
known as absorption atelectasis. On the surface of the lung the
collapsed portions appear as slightly depressed, dark blue patehes.
Microscopically, the approximation of the alveolar walls gives a
mistaken impression of considerable cellular proliferation in the
collapsed area. In the absorptive form the vessels are abnormally
distended ; in the compressive they are unusually empty. At the
surface of the lung there is often evidence of proliferation and
formation of new fibrous tissue, and if the collapse and adhesion
of surfaces persist for long, fibrotic changes with the formation of
cicafricial tissue ensue.

In ordinary vesicular emphysema the converse condition
obtains. The air spaces are excessively distended, so that the
emphysematous portions of the lung appear abnormally bulky.
The interalveolar septa consequently are thinned and the cells
flattened. In time, the septa rupture and several alveoli are
thrown into one. The elastie fibres also are broken, the capillaries
are small, and the other small vessels compressed and empty.
The amount of pigment is less than usual, partly because it has
been set free and absorbed, and partly because the thinning and
stretching process has inereased the distance between the granules
(Fig. 62).

Except in so-called compensatory emphysema, the condition is
hardly ever simple, but is combined with the changes resulting
from ehronie bronchitis and eirculatory disturbances,

Congestion, or passive hyperaemia, vesults from cardiac or
other diseases causing obstruction to the outflow of blood
from the lungs and is consequently often accompanied by other
changes, apart from the effect on the capillaries and veins. In
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the early stages no more than the passive dilatation of the vessels
will be found, but the persistent distension and stasis is followed
by diapedesis of ecorpuscles into the suwrrounding lung, with
deposit of blood pigment in the interalveolar septa.  Some of the

Fic. 62, Luxc. Eumpursesma. | =90)

#. Torn eml of very thin alveolar septum lying in large alveolar space.
k. Fibrotie area with collapsed alveoli around.
¢.  Blood-vessel.

alveoli collapse, while the walls of others thicken and proliferate.
Desquamating eells are found in the alveoli lying free. In cases
due to cardiac disease, characteristic large cells containing pigment
are also found in the alveolar lumen (Fig. 63).

Oedema of the lungs is often found in heart disease or follow-
ing saline infusion. A very watery froth can be expressed by






CHAPTER XIV
RESPIRATORY SYSTEM-—(Confinued)

ILLUSTRATIVE PREPARATIONS.

1. Red hepatisation in lobar pnenmonia.
2. Grey hepatisation in lobar pnenmonia.
3. Bl'u||uhl'.-1:r||ulllllnnia.

4. Anthracosis of the lung.

2. Miliary tubercle of the lung.

Pneumonia iz an inflammatory condition of the lung, accom-
panied by exudation, and may arise primarily in the lung tissue
over a large area at one time (lobar or eroupous pneumonia), or
begin and spread from small bronchial foei (catarrhal ov lobular
pneumonia, broncho-pneumonia) either by way of the peri-
bronchial tissue into the neighbouring lung substance, or along
the smaller air passages into the alveoli.

The causes are very various, but are probably always, either
primarily or secondarily, of an infectious nature.

Lobar pneumonia is conventionally divided into four stages :
(1) congestion, (2) red hepatisation, (3) grey hepatisation, and
(4) resolution. It is probable that stage 3 is omitted when
recovery takes place.

(1) Congestion is only a late stage of active hyperaemia. The
capillaries are so distended that the alveolar walls look wider
than normal and some fibrinous exudate, with a few cast-off cells,
is found in the alveolar spaces. The larger vessels, including
the arterioles, are also distended. This condition passes into

(2) Red hepatisation, so termed because the semi-solid lung






ix 223)

Ited hepatisation.

LOBAR PNEUMONIA,

LuNG.

Fia. 6d.

Greatly distended capillaries.
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Alveolns distended with fibrin, leneocyies and some crythroeytes.
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has, when eut into, a certain naked eye resemblance to
liver.

Microscopically, the chief additional change to those seen in
the first stage, is the great increase in the amount of intra-alveolar
fibrin, containing some leucocytes, some red cells, and blood pig-
ment, which eollectively fill up the alveoli, the relative proportions
varying considerably in different alveoli.  Where intracapillary,
or intralymphatic clotting has oceurred, fibrin may be seen also
in these vessels (Fig. 64). Sometimes the bands of fibrin are
continuous between alveoli through Cohn's stigmata.

If exudation continue

(3) Grey hepatisation results, in which the naked eye colour
is due partly to disappearance of the red cells by the emptying
of the capillavies by pressure of the exudate and partly to the
large number of leucocytes now occupying the alveolar spaces
aml undergoing fatty change. The fibrin network is beginning
to break up and the individnal threads are no longer distinet.
Mixed with the lencocytes is a considerable quantity of cast-off
alveolar cells. In cases which recover, grey hepatisation probably
does not occur, but

(4) Resolution follows straight on red hepatisation. The exndate
softens and is absorbed or expectorated. Microscopically, the
fibrinous network and the cells are seen to be completely broken
up, so that the alveolar spaces are gradually emptied, and the
lung tissue gradually recovers its former condition. But recovery
may also be accompanied by connective tissue proliferation, which
fills the alveoli and subsequently becomes fibrous, causing the
condition of chronic pneumonia, known as carnification, from
its flesh-like appearance.

Broncho-pneumonia is charvacterised macroscopically by its
patehy distribution in the lung: microscopically, the appearance
is protean owing to the great variety of agents capable of pro-
dueing broncho-pneumonia.

Commencing in a bronchiole, the process may spread either
along the bronchiole into the alveoli, or by way of the
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peribronchial tissue. The first variety is the common type of
catarrhal pneumonia, the latter is more apt to follow other acute
infectious diseases such as infuenza, measles and so on.

The first type begins with inflammation of the bronehial mucons
membrane and casting off of its cells, which may then fill up its
lumen. If this occur, collapse of the corresponding portion of
the lung follows, but it is distended later by the shedding and
swelling of the alveolar epithelium, and by the exudation of
leucocytes and erythroeytes, alimost entirely without the formation
of fibrin.  The lobular distribution is thus well marked (Fig. 65).

In the peribronchial type, with interalveolar econtinuity,
ordinary pus cells predominate, the blood-vessels are distended,
and fibrin is present, so that the appearance approximates to that
of lobar pneumonia, and is distinguishable only by reason of its
irregularity of distribution.

Sometimes giant cells are found in the exudate.

Tubercle of the lung is an inflammatory process of the
broncho-pnenmonic type, but set up In so many ways as to
produce a great diversity of appearance, although it most probably
commences in each case in a lymphatic gland or lymphoid tissue.
Tubercles, giant cells and tubercle bacilli are always present,
although they may be quite few in number, and require much
search to find.

Three principal classes may be distingnished : acute, semi-acute
and chronie,

In the acute form, tubercles, as already described, appear
simultaneously at many foei in the alveolar walls and, in growing,
cause a desquamation of epithelinm and a fibrinous deposit.
Usnally several foci fuse to form the distinet macroscopic con-
clomerations found in an acute miliary tuberele, In this stage
the tubercles are still within the elastic fibres bounding eontiguous
alveoli, although later they break through into the alveolar space.
Life usually continues long enongh for central degeneration and
caseation of Inany of the tubercles to take place, but the tubercles

are occasionally of uniform size throughout the lung.
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Fic. (3. BRONCHOPNEUMONIA. (% T35)

Leucocytes in lumen of bronchiole.

Swollen and partly detached columnar cell layer of bronchiole.
Exudate into alveoli.

Comparatively normal alveoli.

Exudate around vessel and bronehiole.

Congested blood-vessel,
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Fi. G6. LARGE MILIARY TUBERCLE. Luxe. ( x75)

. Centre of an area consisting of several alveoli filled with grev caseous
material with some nuclear material and leucocytes.

b, Proliferation of endothelium of alveolus.

c. The same in a later stage.

d. The same, beginning degeneration of whieh (a) is the nltimate stage.
r.  Uircumferential inflammation in the neighbourhood of

£, blood-vessel,
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In the semi-acute form the process starts from lymphod
tissue, generally peribronchial, althongh sometimes it begins

3 ) A s e
F i @nwia gy o™
(1]

Fig. 67. Luxe. ANTHRACOSIS. ( X G0)
o, Arteriole with pigment in wall.
a'.  Distended venules.
b Pigment in perivascular lymphatics.

e, Pigment within the alveoli, arranged in lobular fashion.
. Perialveolar fibrous tissue.

endobronchially. It extends further and more slowly than the

acute form : there is fusion of tubercles over areas involving many
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alveoli, always with a surrounding zoue of inflammation. In
some Instances this zone forms a limiting membrane, its caseous
contents break down and are partly absorbed, leaving the typical
tubercnlons eavity containing dirty mucus and many tubercle
bacilli. In this case the tubercles vary very much in size

throughout the lung (Fig. 66).

(=)

Fig. 63, ANTHRACOSIS OF LUXG, [ = 400)

it. Artericle containing clot. . Carbon deposited in its wall.
e.  Carbon deposit in shed alveolar cells.
.  Alveolar wall. 2. Carbon in lymphatie spaces.

The chronic form probably results from a limited infection of
the sub-acute type, in which the tuberculous material is either
absorbed or caleified. The inflammatory reaction then ends in a
copious formation of fibrous tissue, which usually contains such
pigment as may have been present before and often includes a
few giant cells, but is alinost devoid of baeilli.






CHAPTER XV
THE HEART

ILLUSTRATIVE PREPARATIONS.

Brown atrophy in heart muscle,
Fatty degeneration of heart muscle.
Chronic myocarditis.

Acute interstitial myocarditis,

J. Suppurative myocarditis.

21—

:
s
-

Tne heart is liable to pathological changes as the vesult both of
age and of disease : the form of change is often identical.

Brown atrophy is of frequent occurrence. It is not really a
simple change. It is found in old age and also as an accompani-
ment to many wasting diseases. It obtains its name from the
naked eye appearance of the heart muscle and this, under the
microscope, 1s seen partly to depend on the deposit of brown
pigment around and about the nueclei of the muscle fibres,
enclosing the nucleus in a sort of double sugar loaf (Fig. 69).
In most instances the remainder of the fibre also is aflfected, as
shown by the partial or complete loss of striation, the tendency
to fragmentation and by the individual fibres being thinner than
normal. At some spots and in some vessels there ave indications
of chronie inflanmmation,

Cloudy swelling occurs chiefly in acute febrile diseases, either
as a secondary toxic effect or from actual inflammation of the
musele substance. 1t i1s often followed by fatty degeneration.
Macroscopically, the heart substance is altered in colour, semi-
translucent, soft and friable.
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cardivm or endocardimm, or from mechanieal interference with

the vascular supply (atheroma of the coronary arteries).
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Miecroscopically, under a low power, in a specimen stained with

osmic aecid, this arrangement, indicating a partial degeneration in

becomes very marked,

each affected fibre,

it is seen that some increase of connective tissue has taken place
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and fat globules of various sizes, from mere black dust points to

alobules oceupying the whole diameter of the fibre, may be

observed within the fibres. Their striation is obscured and may
be entirely lost (Fig. 70).

Fic. 71. HEeArT. INTERSTITIAL MYOCARDITIS. (3 100)

.  Area of derenerate muscle fibres, several without nuclei : much infiltration.
b, Area of fairly normal fibres : much less infiltration.
e Leucocytes, lvmphocytes and plasma cells in intermuscular spaces.

Acute myocarditis occurs generally as a secondary condition
by spread from the pericardium. The heart muscle looks red,
may be speckled with yellow patches and is friable.

Under the mieroscope, some fibres are seen to be swollen and
opague, some are quite disintegrated, while others look normal.
In the interstices there is considerable exudation of leucocytes,
together with proliferation of connective tissue (Iig. 71).
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Chronic myocarditis is frequently found as an accompaniment

of general diseases with high blood pressure. There is a chronie

Fig. T2, Hrearr. CHRONIC (FIBROID) MYOCARDITIS (LONGITUDINAL AND
TRANSVERSE SECTION), ( x 100)

. Lone of fibres, et transversely, and much intervening fibrous tissue.

a points to cell with enlarged nucleus.

b.  Zone of fibres, also with much fibrous tissue, cut longitudinally.
¢. Fone as b, with mueh less fibrous change.

inflammatory change, characterised at first by an increase of
fibrous tissue and later by atrophy of the musecle fibres.






CHAPTER XVI
THE HEART—(Continued), THE BLOOD-VESSELS

TLLUSTRATIVE PREPARATIONS.
1. Acute endocarditis.
2, Chronic endocarditis.
3. Chronie endo-, myo- and pericarditis.
. Syphilitic endarteritis in a cerebral vessel (early stage).
5. Syphilitic endarteritis (arteritis obliterans).
6. Atheroma of a cerebral vessel.
7. Kidney to show arterio-sclerosis of its vessels.

—

Endocarditis may be found in specimens as an acute, or
as a chronic process, but the latler is probably always a later
stage of a non-fatal acute attack. Its origin is in all cases
infective, the variable result depending on the varying virnlence
of the micro-organisms. In the chronic form it is not always
possible to demonstrate bacterial presence.

The ordinary manifestation is a “ vegetation " of warty appear-
ance on the congruent edges of the mitral or aortic valves: and
very rarely on the trieuspid valve. The inflammmation may
appear, also, on any part of the auricular or ventricular endo-
cardiumm as an irregular, rough, red deposit. The size of the
vegetation, or the amount of the deposit, is more or less
proportionate to the duration of the acute stage of the disease :
in the chronic stage it tends to shrink. Microscopically, the
process may be divided into two parts: that in the endocardium
and that outside it.
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In the acute stage the projections (vegetations) are small and
of spherical or mulberry shape and consist mainly of fibrin
embracing a small number of leucocytes and disintegrating red
cells.  The whole mass is adherent to the endocardinm and at
this part the endocardium is swollen and projecting by reason of
the proliferation of the subendothelial connective tissue cells
(Figs. 73 and T4). With suitable stains micro-organisms ean
generally be demonstrated on the endothelial surface. If the
inflammation oceurs near heart muscle there is usually some
accompanying myoearditis,

When the condition passes into the chronie stage, the vegetations
become larger and more irregular. They become organised and
adherent to the heart valve or wall, but remain for a time friable
enough for the detachment of fragments to occur. The connective
tissue of the valve and of the vegetation become practically con-
tinuous. Subsequently lime salts may be deposited under the
endothelinm, or the newly formed fibrous tissue may undergo
atheromatous changes.  Microscopically, it will be seen that
fibroblasts have taken the place of the leucocytic infiltration
which lay between strata of genuine fibrous tissue (Fig. 75).

Blood-vessels.—Disease in the arteries begins in most cases in
the Inner coat, but in some cases it is sald that the middle coat
1s first affected.

As elsewhere, inflammation in arteries may be acute or chronie,
the latter form ocenrving without clinical or pathological evidence
of previous acute inflammation.

Since different arteries vary somewhat in structure, tle
microscopical appearances resulting from the same process
differ. Aecute inflammation, arteritis, 18 uncommon and occurs
most often near the commencement of the aorta, either as an
extended endocarditis or as a primary acute infection. The
affected portion has characteristic raised gelatinous yellow or
pink patches, well defined from the unaffected surroundings

and there 1s usually some corresponding external inflammation

(periarteritis).
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Fic. 73. HEART. CHRONIC ENDOCARDITIS, MYOUARDITIS AND PERI-

CARDITIS. (| x 30)

a. Thickened pericardium with dilated vessels.

b, & and &, Heart muscle showing infiloration and some fibrous change.
e.  Boundary between muscle and endocardium, which at
¢ is thickened and less cellular.
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Microscopieally, all the layers are seen to be infiltrated with
leucocytes, causing separation of the various strata; and there
may be some necrotic changes.  The intima is chiefly affected and
if recovery takes place it undergoes a fibroid change which
narrows the lumen of the vessel.

In arteriosclerosis, or atheroma, also termed chronie endar-
teritis, the naked eye appearance varies very much according to
the age of the lesion, All gradations and varieties may bhe
found, from slightly raised yellow patches with regular edges,
to depressed greyish hard areas with a coast line border. The
changes seen microscopically are practically limited to the
intima. They are bounded externally by the internal elastic
lamina where it is present and internally by the endothelium.
The distance between these two layers may, by the proliferation
of the intima, be increased even by as much as the diameter
of the vessel. The new material deposited consists of fresh
connective tissue in varying stages of degeneration and is
aenerally arranged in strata according to age, but the various
stages are also found intermingled.

The first change consists of an increase in the fibrous tissue
cells beneath the intima, accompanied by some small cell infiltra-
tion, which gradually spreads for a short distance around the
circumference of the vessel and increases in thickness (Fig. 76).
On account of this one sided affection of the wvessel wall, the
condition is sometimes termed endarteritis deformans. Later
on, spaces form between this new laminated tissue which
are larger towards the outer layers and are filled with either fatty
or calcareous material ; the latter is often in the form of spiky
crystals, staining in part with Scarlet R and thus revealing its
fatty nature (Figs. 77 and 78).

In some cases of old standing the changes seem more
pronounced in the media and are similar to those already
described, except that they take place outside the internal
elastic lamina and are accompanied by some periarteritis

(Fig. 79).



Fic. 76. CEREBRAL VESSEL FROM CHIMPANZEE showing early syphilitie
endarteritiz, (x Ta)

Blood.
Much thickened tunica intima.
Elastic lamina, thinned and straightened where ander &,
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Fra. 77, CEREREAL VESSEL SHOWING AHTEHRIOSCKHOSIS,
slained with =earlen 1. (% 0y
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i

The internal elastic lamina is affected very early. It may

either be straightened out or the fibres may be split up
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Fia. T9. ARTERY. CHRONIC ARTERITIS. (*50)

i, Thickened and fibrouns intima.
f.  Haemorrhage between intima and media.

v, Meerotie, partly fatty, partly calcified material, helow the intima.
Infiltration of lymphoeytes and plasma cells in media.
£. Vasa vasorum.

(Fig. 79%) and also reduced in number, their place being taken
by ordinary connective tissue,
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CHAPTER XVII
THE ALIMENTARY SYSTEM

ILLUSTRATIVE PREPARATIONS.

el

. Epithelioma of the tongue.

Stomach showing subacute gastritis.
Stomach showing chronie gastritis,
Stomach showing uleeration.

(R
"

< ST

Stomach showing fibrosis and hypertrophy (leather bottle).
Carcinoma of the stomach,

=

Tue tongue is subject to inflammation (glossitis) and is not infre-
quently the site of new growth. The processes are related to
one another, inasmuch as syphilitic glossitis, or the uleeration
resulting from a sharp edge of a tooth, often precedes epithelioma.

In glossitis the lower layers of the epithelium are increased
in thickness, as well as the stratum of dead superficial cells
(leukoplakia). Beneath the epithelium is a condition of chronic
inflammation, from which some of the cells may invade the
epithelinm, breaking through the basal layer and causing a breach
in its continuity (Fig. 26).

Epithelioma of the tongue resembles in its general features
epithelioma oceurring elsewhere, but is specially characterised
by the rapid invasion of the muscular planes (Fig. 80).

The pharynx is often the seat of chronic inflammation and
sometimes of new growth,

The oesophagus is not infrequently the seat of epithelioma,
which is of the squamous cell type.

Acute inflammation of the stomach, acute gastritis, occurs as
the result of bacterial infection and the action of poisons. The
changes are similar to those seen in other acute inflammatory
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conditions of mucous membranes, but they are rarely demonstrable
on account of rapid post-mortem changes, Consequently, loss of

Fia. 80. Toxcrre. EPITHELIOMA. | x33)

.  Hdge of normal epithelinm.
L. Epitheliomatous cells, which at ' are undermining the normal epithelinm.
¢. Inflammatory reaction at edge of growth. «. Leucoevtic reaction in muscle tissue.

epithelivin and evidence of hypersecretion of mucus ave the chief
features actually observed, together with infiltration into the
muscular layers.
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Subacute (granular) gastritis is seen especially as a vesult of
aleoholism.  Tts distinguishing histological feature is the increased
distance between individual glands, the space being oceupied by

a round cell infiltration, which raises the mueonus membrane into

Fic. 851. STOMACH. SUBACUTE GRANULAR GASTRITIS. (= 100)

.  Mucous gland enlarged,
b, Interglandular infiltration of neutrophile leucocytes and plasma eells.

. Sunbmueozal infiltration.
. Submucosa. £. Blood-vessel.

folds and is aceompanied by connective tissue proliferation. The
olandular substance proper also shows signs of irvitation : mitotic
figures are more numerous than normal and the remaining glands
assume a more mucous type with the formation of many goblet
cells (Fig. 81). Finally, atrophy of the muecous membrane and

its replacement by connective tissue ensue.
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Chronic gastritis exhibits similar features, but atrophy of the
mucous clands takes the place of enlargement. The distance

between the ;__;Inm]:-: 12 inereased and the space 18 ﬂﬂclllliel'l h}' new

connective tissue or plasma cells and Iymphocytes (Fig. 82).

Fic. 82, SToMAcH, CHRONIC ATROPHIO GASTHITIZ. (= 100)

. Atrophie gland. All the gland tissue is redueed in amount.
b, Exudate of lymphozytes and mononuelear eells.
e.  Submucosa, . Blood-vessel.

The extent of tissue involved in gastric ulcer and consequently
the appearance of the ulcer depend largely upon the duration of
the process. The causation is unknown, but thrombosis of a small
vessel elsewhere produces a similar result. A circular area of
mucous membrane necroses, the edge shading off gradually into
normal cells and giving an impression as if the mucous membrane
had been shaved off rather steeply. The underlying submucosa
15 the seat of a ehronie inflammmation, with destruction of its tissue
over a rather smaller area: the loss of substance diminishing
through the coats, outwards, to a conical apex (Fig. 83).

Ultimately, the uleer either perforates, or more often heals, so
that only an inconspicuous external sear remains. The stomach
wall is thinner and more fibrous than normal at this part, but
15 covered with apparently normal mucous membrane,
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Fie. 83. Urncer. StoMacd. [ x20)

. Fairly healthy glands. b. Debris of necrotic tissue.
¢. Submucosa partly infiltrated and necrotic. . Thrombosed veins on floor of uleer.
¢. Glands partly necrotic. f. Bubmucosa.

g and k. Longitudinal and cirenlar muscle fibres.
G H. H
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Congestion, found in chronic heart disease, gives a red colour
to the mucous membrane, with the appearances of congestion and
catarrhal proliferation of cells as seen elsewhere.
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Fic. 84, Caxcen. SromacH. ( x100)

i, Secretion and flattened superficial cells.

h.  Bolid strand of cancer cells.

e, Debris in lumen of a hollow eylinder of cancer cells.
d. Normal pylorie glands.

e.  Periglandular infiltration.

Cancer of the stomach appears often to arise on an old uleer,
but its oceurrence is not limited to the ulcer area and it may be
found at either end of the stomach, although generally at the
pylorus. When arising at the cardiac end the growth is more
luxuriant, cauliflower-like and freely ulcerating : at the pyloric end
it is eircumseribed, fibrous, without or with only limited ulceration,



THE ALIMENTARY SYSTEM. 115

® 7% Qﬁ la,g!'
AYIR g @
Vi R o e Tl -'- ‘.?;tf,ﬁ-# !4‘ a £
SV e, SR BEP T }
BT E s PEE sl BT WY o
N Y e, |
5 : ey . e ¥ i ﬁﬂ-‘ i

i,_,.‘

MY, T ___: ,'_r':,'f i«
A VR (4T D e 9y
e TR e ST

ok S . O }# :.-
L) et -ﬂ‘

Filc. 85. STOMACH, LEATHER BOTTLE. ( %15 and = 400)

A. a. Glandular layer extending lower to
b, in the submucosa, which is much infiltrated.
£.  Thickened submueosa.
e and e. Muscular layers, also thickened.
f.  Subperitoneal layer infiltrated.
i.  Peritonewm.

B. a. Fibrous tissue of submucosa.
h. Large gland-like cells in submucosa.
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Of course these typical differences are not always present.
They are due chielly to variation in the relative amounts
of cellular and fibrous new growth (Fig. 84). Otherwise,
the appearances are those already described under columnar
and colloid earcinoma. The undermining of the mucous mem-
brane by the new growth is small, since it tends to spread and
destroy more rapidly along the free surface than elsewhere, but
extensive secondary deposits may oeccur in the walls and glands,
with but a small primary ulecerated area.

Combined hypertrophy and fibrosis of the stomach oeccurs in
the not uncommon condition of “leather bottle” stomach, which is
characterised by having a small cavity but very thick and tough
walls.  Microscopically, the cells of the mucous membrane appear
to extend deep down into the submucosa, which is thicker than
usual and contains an excess of fibrous tissue. The gastric cells
in the submuecosa are mostly cubical in shape. In addition, the
muscular coats are hypertrophied and consequently thickened
(Fig. 85). Dy some the condition is held to be a diffuse

carcinomatosis of the stomach.



CHAPTER XVIII
THE ALIMENTARY SYSTEM—(Continued). THE INTESTINES

ILLUSTRATIVE PREPARATIONS.

1. Uleer of intestine in enterie fever.
2 Tuberculons uleer of the small intestine.

3. Appendix in appendicitis.
4. Dysenteric uleer of the large intestine.

Atrophy of the Intestine is seen especially in marantic infants.
Macroscopically the wall is thin, transparent and anaemic and
usually distended with gas. Miecroscopically, the mucous mem-
brane is found markedly deficient and the lymphoid and museular
tissue also reduced.

Lardaceous disease sometimes occurs in the intestine when
present elsewhere. It begins in the capillaries of the villi, which
it thus marks out, although the villi themselves become brittle,
denuded of mueous membrane, or even broken across.

The small intestine is very subject to inflammation (enteritis),
which shows the usual naked eye characteristics and, micro-
scopically, loss of epithelium, together with extreme wvascular
congestion. The cells around the inflamed area become goblet-
shaped and distended with mueus. The Iymphoid nodules
naturally share in the inflammatory process: they are swollen
and proliferate rapidly, or, at a later stage, show central necrosis,
which, after healing, remains evident as a black pigmented

spot.
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If the inflammmation become chronie, the proliferation of the
interglandular connective tissue and the leucocytic infiltration
cause deformation and atrophy of the glandular tissue.

Very intense inflammation, such as that caused by metallic
poisons, may lead to the formation of a fibrinous membrane over
the inner surface of the intestine, but this is unusual.

Two specifie inflammations—typhoid and tubercle—are not
uncommon in the small intestine. They present very different
appearances., DBoth oceur by preference in the Peyer’s patches :
the former proceeds along the long axis and the latter around
the cireumference of the bowel.

Typhoid inflammation begins with swelling of the lymphoid
tissue, especially of the Peyer’s patches, which are raised and look
something like a relief map, the mucous membrane over the patch
being thrown into wavy folds. Microscopically, in the early
stage there 18 degeneration of the seereting epithelinm with pro-
liferation of endothelial cells, especially in the germinal centres,
and infiltration with mononuclear cells. These changes, together
with the congestion, bring about the swelling of the patch and
affect even the lowest layers of the submucosa (Fig. 86). The
swelling is followed by sloughing of either a portion or the whole
surface of the Peyer’s patch or solitary gland. In the latter case
the long axis of the ulcer will be parallel to that of the bowel.
The floor, formed by granulation tissue and by the eireular mus-
cular coat, 1s smooth : the edges are undermined and ragged.
Sometimes the inner muscular coat also is involved and then the
outer I'n}'el' will form part of the overhanging margin, The
peritoneum usually shows only microscopical affection.

[n a section through the uleer it will be noted that the mucous
membrane over the Peyer’s patech, especially at the edge, is
infiltrated with small cells and the infiltration extends into the
tissues around. On the fHloor of the uleer is an upper layer of
non-gtaining debris covering a swollen and infiltrated museular
coat. The depth of the uleer will determine the occurrence or
otherwise of perforation. In the lymphoid tissue, the specific
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bacilli, singly or in groups, may be found. Very little scarring
or contraction occurs after healing,

Fig. 86. TyrHotp, INTESTINE (8MaLL). ( x15)

a.  Mueosa. Some gland cells still left.

b, Suaperficial epithelinm degenerated ; swollen submucosa below.
e.  Infiltrated lymphoid tissne.

. Debris on surface.

e, Muscular layers,

f.  Peritonenm.

Tuberculous ulcers occur on the same sites as typhoid uleers,
but are not limited to them. A tuberculous uleer presents a
more wavy, swollen margin, extending circularly around the
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bowel, and, as generally seen, is the result of the fusion of several
small uleers. These form yellowish, blood-stained patches, with
nodules in their floors, which are best seen and recognised as

SUEETR

Lame ke st

Fic. 87. TUBERCLE. INTESTINE (sMaLL). | x35)

i, Caseation in centre of tubercle with giant cells,

b Lymphocytes and endothelial cells.

e Clongested blood-vessels.

d. Surface epithelium, partly lost.

eand f. Muscular layers.

it.  Peritoneal covering, slightly thickened.
tubercles from the peritoneal side. The peritoneum has gener-
ally lost its smooth surface and is intlamed. The lymphatics
in the mneighbourhood stand out as yellowish white lines.
Considerable scarring and contraction may occur on healing.

Under the microscope the sides of the uleer are seen to be

nearly vertical and only slightly undercut on the floor. The
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sides are formed of folded-in submucosa in which tubercles have
formed. Vascular dilatation also contributes to the thickening,
The tubercles are in all stages of development; some quite new,
others already caseating, while regular giant cell systems are
common (Fig. 87). The floor is irregular and knobby, being
formed of tubercles resting on the muscular coat. The peritoneum
is much thickened and may also contain tubercles.

Dysentery is a form of colitis, whether of bacillary or amoebic
origin, and produces in the large intestine numerous shallow
ulcers with sharp cut edges and coast line margin.

Microscopically, the bacillary form is characterised by an infiltra-
tion with leucocytes of the interglandular spaces and the areas
below them and accompanied by destruction of the upper layers
of the mucous membrane. This destruction gradually spreads
downwards and sidewards until the adjacent uleerating areas fuse.
A layer of lymph covers the surface at first, but later this
separates together with the necrosed mucous membrane, as a
slough, and leaves a suppurating submucosa exposed below.
Swelling of lymphoid tissue, ending in neerosis, is also a marked
feature.

In the amoebic form there is necrosis without accompanying
inflammation and the amoeba may be found undermining the
mucous membrane, causing exudation and the formation of minute
uleers which gradually spread and fuse.

The absence of inflammatory reaction and the general necrotic
and oedematous condition of the tissues, which stain badly, contrast
markedly with the conditions found in baecillary dysentery.

The conditions known as mucous colitis and ordinary uleerative
colitis anatomically resemble bacillary dysentery.

Various new growths, especially adenoma and columnar
celled carcinoma of the annular type, occur in the large
intestine and less commonly in the small intestine, but they
do not present any special characteristics (Figs. 7 and 236).
Sometimes the line of demarcation is not sharp and gives

the impression that the growth is spreading by * cancerous



S

122 ESSENTIALS OF MORBID HISTOLOGY.

degeneration ” of adjacent cells rather than by growth of existent
cancer cells and destruction of normal omes. The central por-
tion of the growth usually necroses and forms an uleer, but
adhesions are generally formed with other organs or the body
wall before perforation of the intestine takes place.

o

Fia. 88, Avpexproimis (eanly). [ = 10)
i.  Peritoneum,
Lymphoid tissue with some infiltration.
Mucoza,
.  Leucocytes and debids in lumen.
. Oedematous mesentery.
fo Congested hlood-vessels.

Appendicitis is only an ordinary inflammation, oceurring in the
intestine and presenting special chavacteristics due to anatomical
struecture and position of the appendix.

The lymphoid tissue, which is normally present in relatively

large amount in the appendix, is infiltrated with leucoeytes and
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the mucous membrane swells up so much that the whole lumen
and the orifice may be obliterated. This leads to great general
enlargement of the appendix (Fig. 88). The inflammatory pro-
cess frequently spreads to the peritoneal surface, causing the
appendix to become adherent. From this stage, regression to a
nearly normal condition often occurs. On the other hand, the
process may go on to perforation with the formation of an abscess
or the supervention of peritonitis,

Although in essence the same, the details of the process vary
enough to produce very different clinical pictures. In the early
stages the infiltration consists mainly of polymorphonunclear leuco-
cytes: later on, of lymphoeytes with much fluid exudation.
Destruction of the mucous membrane follows and later the
inflammation may either involve successively the coats of the
appendix immediately below until perforation oceurs, or it may
extend superficially along a considerable length of mucous

membrane, which then becomes necrotic and gangrenous.



CHAPTER XIX
THE LIVER

ILLUSTRATIVE PREPARATIONS.

Liver in ordinary multilobular cirrhosis.

Liver in hypertrophic cirrhosis.

Liver in syphilitic cirrhosis.

Liver in acute yellow atrophy.

Liver, stained with potassium ferrocyanide and hydrochloric
acid, in pernicious anaemia.

Tubercle of the liver.

Gumma of the liver.

Carcinoma of the liver.

Hydatid cyst of the liver.
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Tue chief circulatory disturbance of the liver is passive
congestion from obstruction to the flow of blood in the inferior
vena cava. The microscopic appearances vary according to the
duration of the condition, from simple distension of the central
vein and capillaries with blood, to one of vascular dilatation
commencing in the middle of the lobule and by pressure causing
gradual atrophy of liver cells from the centre outwards. The
condition is usually accompanied by fatty degeneration in the
zone beyond the congested area. The ill-defined margins of
the lobules are broken down and the dilated vessels of several
contiguous lobules become directly continuous, so that in the
section a lobular arrangement of the blood corpuscles is the most
conspicuous feature and there are very few liver cells to be
seen. In the latest stages there is usually some increase of
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connective tissue and the liver tissue is much reduced in amount
(Fig. 12).

Cloudy swelling of the liver cells oceurs in most infectious
diseases and intoxications, If a fresh specimen be examined the
cells are seen to be more spherical than normal, much more
granular and perhaps contain an excessive quantity of fat
(Fig. 884).

Fatty deposits occur in the liver under a variety of conditions.
Almost any mechanical change in the hepatie circulation or any
general disease will produce them. Morphologically, they may be
divided into two classes according to the position of the fat and
the cells, namely, fatty degeneration and fatty infiltration,
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Fic. 33f. CLoUuDY sWELLING. LIVER. SEgEpsis. (= 400)

@, Nueleus in chromatolysiz and fragmentation.
b. Fat globules. e, Granmlar cytoplasm.

The first name 1mplies cellular degeneration into fat: the latter,
cellular absorption of fat from the ecirculation. Both these pro-
eesses are chronic; but in eombination with other changes an acute
fatty degeneration also occurs.

In fatty infiltration, the peripheral rows of cells of the lobules
are chiefly affected. The globules of fat appear as spheres of
varying size, some filling up nearly the whole cell and leaving
only the flattened nucleus visible at the periphery. The cell
outlines are obscured. The process may affect the whole of a
lobule or series of lobules so that the liver substance becomes
indistinguishable from fat.

Fatty degeneration is often a sequel of cloudy swelling. It
results especially from chronie infectious disease.  Both the liver
itself as well as the constituent cells are reduced in size, so that
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the outlines of the radiating cell colummns are fairly distinet. The
globules of fat are mostly small and a general affection of the cells
throughout the lobule is more common than in fatty infiltration.
The nucleus remains fairly distinet in the centre of the cell,
Acute fatty degeneration, such as oceurs in phosphorus poison-
ing or accompanies acute yellow atrophy of the liver, converts the

Fic, 88% . FATTY LIVER PHOSPHORUs POISONING (0SMIC AcID). ( % 30)

a. Central vein, b.  Columns of cells with small fat droplets.
e.  Peripheral eells with large fat droplets.

whole cell into fat and is further distinguished by small haemor-
rhages and bile-staining of the liver substance (Fig. 88*1).
Cirrhosis of the liver (induration) appears in several forms,
arises from a variety of causes and produces varying final results.
The common form, usually termed *atrophic cirrhosis,” on
account of the final diminution in size, also alecholic eirrhosis
or gin-drinker’s liver, because sometimes associated with spirit
alcoholism, has a thickened eapsule from which bands of fibrous






Fia. 89 CIREHOSIS 0F LIVER. Stained with Weigzert's elastic stain
and safranin, (x 100}

Elastic tissue, accompanied by some fibrons tissue, chiefly around portal
canals,

h. Liver eells undergoing fatty degeneration.

. Erythroeytes, distending the capillaries

. Normal liver cellz.

e, Small area of chronic inflammation,
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or elastic tissue spread inwards, cutting off areas consisting of
several lobules, The pressure thus occasioned brings about fatty
degeneration and atrophy of the peripheral liver cells. The
change is usually accompanied by some lymphoeytic infiltration
and formation of new blood-vessels in the portal ecanals, while
the branches of the portal vein are dilated by the compression of

Fic. 91. HYPERTROPHIC CIRRHOSIS., LIVER. ( x 200)

a. Fairly normal liver cells, e.  Bile duet.
4. Degenerate liver cells. if. Fibrous tissue.
e. Proliferating liver cells

their tributaries. Strands of cells cut off from the main lobule
are very characteristic (Figs. 89 and 90).

In hypertrophic cirrhosis the total volume of the liver is
mereased on account of the considerable excess of connective
tissue which more than compensates for the atrophy of liver
cells which it brings about. The arrangement of the fibrosis is
practically unilobular, but the most charvacteristic feature of the
process is the inerease in the number of bile duets, whence the
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condition is sometimes termed “biliary ecirrhosis.” In part
the Inerease is only apparent and is due to the destruetion of
liver cells throwing the ducts into greater prominence, but there
18 also a genuine increase of duct cells. The ducts and many of
the liver cells often contain bile pigment (Fig. 91).
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Fie. 92, SypHinrme cigndosis,  Liver, | = 180)

. Isolated liver cells surrounded by new evnneetive tissue,

b, New fibrous tizsue, ¢.  Older fibrons tissue,

d. Areas of liver tissue cut off by connective tissue. Nuclei peripheral
and deeply staining.

e.  Normal liver tissue.

In syphilitic cirrhosis the arrangement of the fibrous tissue
is often deseribed as pericellular, but it usually embraces columns
of cells, not lobules. The fibrous tissue is of a fine and delicate
variety. This process is seen most often in infants (IFig. 92).
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In acute yellow atrophy the bulk of the liver is diminished
the capsule is wrinkled, and the liver substance for the most part
appears structureless, although variegated in some parts by yellow

Fre, 93, ACUTE YELLOW ATROPHY. LIVER. ( x7hH)

i, Neerotic amorplhous area. k. Bile ducts.
Izolated clusters of liver cells with surrounding infiltration.
d. Normal liver.

£

and red patehes. Microscopically, there is evidence of inflammma-
tion starting from the portal canals. In the lobules many cells
have disappeared and their places are takem by amorphous

granular material and blood. These are the macroscopical red
G.H. l
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areas, The remaining liver cells are bile-stained, atrophic and
irregular, but do not show much fatty change. The bile ducts,
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Fic. 94* TUBERCLE OF LIVER. ( % 100)

a. Giant cells. g, Outer layer of lymphocy tes.
b.  Surrounding endothelial cells. . Fatty liver cells.

¢.  Normal liver cells.

f. Lymphocyte infiltration along Glisson's eapsule.

being more resistant, are not so much affected and even show some
attempts at regeneration. They are thus prominent objects in
the microscopical section (Fig, 93).
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Fia. 94. Liver. PERNICIOUS ANAEMIA.  SIDEROSIS (% 200)

. Normal liver cells.
b, Liver cells with mueh iron deposit (green).
¢. Portal canal.
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In pernicious anaemia the liver contains an excess of iron,
which may be demonstrated as an intracellular deposit by means
of potassium ferroeyanide and hydrochlorie acid (Fig. 94).

Tubercle of the liver presents a very typical appearance, the
aiant cell system, the epithelioid cells and the surrounding layer
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Fic. 95 Guamma. Liver. ( % 100)

@. Columns of compressed liver cells. e.  Remains of bile ducts.
b, Areas of small eell infiltration. d. Fibrous tissue.

of lymphoeytes being all present. The liver tissue around is in
some places partly compressed and atrophied and thus simulates
a ecapsule: in other parts, the tubercle and the liver substance
appear quite continuous (Fig. 94 %)

Lardaceous disease of the liver causes a marked increase
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in the size and weight of the organ and gives it a translucent
appearance on section. The changes, which have already been
described (p. 8), occur mainly between the columns of cells and

in the smaller vessels (Fig, 6).

Fic. 95*. SYPHILITIC INFLAMMATION. GUMMA OF LIVER. ( x200)

. Areas of lymphoeytie infiltration in
B, layers of fibrous tissuwe surrounding
¢, central mass of neerotic easeons material, forming main portion of gunmma.

Gumma of the liver is not often seen before the caseating
stage, but in 1ts commencement it is a localised, highly vaseular
syphilitic cirrhosis. In the course of its development, the con-
comitant endarteritis leads to atrophy by causing lack of blood
supply, while the simultaneous formation of a fibrous capsule
completes the atrophy and causes necrosis of the tissue within
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the capsule. The gumma, as ordinarily seen, in the caseating
stage, presents a central yellow amorphous mass which takes a
pink stain with eosin. This portion is limited by a fibrous
capsule of variable thickness from which fibrous bands radiate
into the liver substance, causing destruction of many liver cells.
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Fic. 96. Cascer. Liver. ( x 100)

it.  Normal liver. b Bile duet.
e.  Caneer cells within vessels of portal eanal.
d. Compressed liver cells. e.  Cancer cells,

At various points small collections of lymphoeytes may be seen,
indieating the chronic but eontinuous nature of the inflammation
(Figs. 95 and 95%).

Primary carcinoma of the liver is uncommon. There are
two forms: one localised and massive, the other diffuse and
always associated with cirrhosis. The histological type of the
former is that of malignant adenoma (Fig. 96), while the latter
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consists of an irregular scattered growth of atypical liver cells
(Fig. 96*).

Fig. 96%. Liver. CarcixoMma. ( x750)

. Cell with tripolar mitosis.  Spimdle well marked.
L. Cell with heterotypoid chromosomes.
e, Uell with seattered homotypoid ehromosomes.

=

i. Cell with irregularly digtributed chromosomes.

The usual cause of hydatid cyst of the liver is the echino-
coceus cysticus, the larval stage of the dog tapeworm, taenia
echinococcus. The cyst itself i1s composed of («) the capsule derived
from the hepatic connective tissue, from which the liver cells have
disappeared under the pressure of the eyst; (b) the ectocyst,
which is really the wall of the cyst and is composed of an outer,
looser fibrous layer and an inner, hyaline laminated stratum ; and
(¢) the endocyst composed of a double layer of cells, from the
inner of which the “ brood capsules ” are developed. The interior
is filled with fluid and in it lie the parasites. The head usually






CHAPTER XX
PANCREAS. SPLEEN

TLLUSTRATIVE PREPARATIONS.

1. Pancreas showing filirosis and fat necrosis,

2. Pancreas showing acute necrosis.

3. Spleen, stained with methyl violet, showing lardaceous disease.
4. Spleen showing deposits of lymphadenomatous tissue.

Fibrosis of the pancreas (chronic pancreatitis) is not
uncommon in association with general diseases. Macroscopically
the lobules look more homogeneous than normal and under the
microscope this appearance is seen to be due to the cementing
together of the lobules by transparent fibrous bands. Two
varieties are distinguishable: the lobular and the acinary
fibrosis.

In lobular fibrosis large areas of gland tissue are eut off by
broad strands of fibrous tissue from other areas and the islands
of Langerhans are not affected. In acinary fibrosis the new
connective tissue appears between the individual acini and the
islands degenerate. In both cases the normal amount of elastic
tissue is usually diminished and some lymphoeyte infiltration
accompanies the new connective tissue,

In some cases pancreatic necrosis and fat necrosis oceur
together with fibrosis, probably as the result of auto-digestion,
whether brought about by trawma or by obstruction of the
common duct and invasion of the pancreatic ducts by bile.
The patches of fat necrosis are opaque and white and they






Fra, 98. PaANcCcrREAS. FAT NECROSIS AND FIBROBIS., (X G0)

it. Area of fat necrosis. The fatty material has been dissolved out but in a

few places.
b, Bome crystals can still be made out,

Strands of fibrous tizsue of varying cellularity.

d. Leucocytic infiltration.

.

& Degenerated pancreatic tissue enclosed in fibrous tissue,

J. Comparatively normal area of pancreas,
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take on a blue colour when dipped into copper acetate solution.
With Nile Blue sulphate they stain blue, not pink like fat. In
sections which have not been passed through aleohol the crystals
of fatty acid composing the patches may be recognised (Fig. 98).
The condition misnamed “ haemorrhagie pancreatitis ” is a necrosis

without inflammation.

Fic. 9. Caxcir. Paxcrras. ( x250)

. Normal pancreatie tissue. e.  Carcinoma cells.
b. Transitional tissne. d.  Stroma.

Carcinoma of the pancreas is not very rare. It occurs
generally at the head of the pancreas (Fig. 99).

Congenital syphilitic fibrosis and gummata of the pancreas
are found oceasionally.

The spleen frequently presents changes secondary to acute
diseases and characterised chiefly by altered vascularity and
proliferation of endothelial cells. The subsequent condition of
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fibroid thickening of the capsule and trabeculae is often seen
post-mortem,

Lardaceous disease is relatively common in the spleen. It
oceurs in two forms: (1) patehy, affecting chiefly the Malpighian
corpuscles and (2) diffuse, affecting chiefly the splenic pulp.

if (L3

F1. 100, LARDACEOUS DISEASE (DIFFUSE). SPLEEN. ( % 120)

it.  Degenerated walls of sinuses gradually shading off into
b, normal lymphoid tissue. ¢.  Fibrous trabecula.
. Blood-vessel unchanged.

Corresponding to this distribution we find in methyl-violet stained
sections, that in the patchy form the pink-stained material is
found almost entirely in the smaller vessels of the Malpighian
corpuscle. The central vessel is generally unaffected : the other
vessels outside the capsules are only slightly affected and then
chiefly in patches in the connective tissue of the middle coats.
In the diffuse form the change is much more general and is found
in the connective tissue frabeculae immediately surrounding the
pulp sinuses (Fig. 100).
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Chronie congestion is a common accompaniment of long-standing
heart disease or other hindrance to the hepatic or pulmonary
circulation. Since the spleen is but little enlarged it follows
that the parenchyma must partly have disappeared to make room
for the dilated blood-vessels and under the mieroscope it is seen
that the spleen cells are reduced in number.

The spleen is one of the common sites of infarct. When
recent, the infarct is always haemorrhagic and results from an
embolus. Later on it becomes pale and yellow.

Microscopically, in a recent infaret, there is little to see beyond
congestion and distension of the blood vessels and sinuses, with
some diapedesis. Necrosis follows in the blood-starved area and
fibrous tissue replaces the spleen tissue. During the time that
the necrotic portion is undergoing absorption, lime salts, choles-
terin, haematoidin crystals, ete., may be found in it.

In leucocythaemia the number of leucocytes in and econ-
sequently the volume of the spleen is eonsiderably increased.

The presence of various types of lencocytes and proliferation
of endothelial cells in excess, causing distension of the sinuses,
are the chief microscopical characteristics and are generally
assoclated with thickening of the trabeculae.

Secondary lymphadenoma in the spleen presents characteristic
naked eye appearances, as if pieces of fat were embedded in the
spleen substance. These pale areas consist of adenoid tissue. The
Malpighian corpuscles and the trabeculae undergo fibroid change.



CHAPTER XXI
THE KIDNEY

ILLUSTRATIVE PREPARATIONS.

. Acute nephritis in scarlet fever.
Subacute parenchymatous nephritis.
3. Chronic parenchymatous nephritis.
Mixed chronic nephritis.

3. Chronic interstitial nephritis,

G. Lardaceous disease of the kidney.
Adenoma of the kidney.

b

v
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Tne diseases of the Kkidney may affect («#) the secreting, (#)
the vascular and (¢) the connective tissue. It is rare for only
one tissue to be affected, although the process may start in one
only. Acute disease Dbegins usually in the glomeruli or the
secreting tubules: chronic disease in the larger vessels or the
connective tissue. In either case it soon spreads.

Acute glomerular nephritis is a toxic inflammatory condition
occurring most often in the later stages of scarlet fever. The
lining epithelium of the glomeruli is thickened and the number
of nuclei on the capillary tuft increased so as to obseure its
outline. The nuclei of the connective tissue arve also increased in
number and in extreme instances the whole glomerulus may look
superficially like a collection of spindle cells. Fatty casts are
to be found within some of the tubules. Avound the tubules and
especially at the entrance of the vessel into the capsule, there
is aggregation of lencocytes,






(% 250)

v. Chronic parenchymatous nephritis,

Stained with Scarlet R
Tabule cells containing large droplets of fat of varying sizes.

Kipxgy. FarT
b, Comparatively normal cells.

Fia, 101,

i,

Glomernlus.

1,
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In acute parenchymatous nephritis the changes, correspond-
ing to those seen with the naked eye, namely, increase of size,
evidence of congestion and widening and fatty appearance of the
cortex, are seen with the microscope to affect both the tubules
and the glomernli and to be most marked in the cortex.

In the glomeruli the capillaries are distended with blood.
Sometimes the capsule is ruptured and the glomerulus filled with
blood which afterwards passes down into the tubules and forms
casts. In the tubules there is evidence of cell destruction in
varions stages: cloudy swelling, granular deposits and fatty
changes : sometimes total desquamation, so that many convoluted
and straight tubules are blocked with dead cells. In places there
is haemorrhage into the interstitial tissue, which also contains an
excess of lencocytes. The vascular congestion is general.

Subacute (chronic) parenchymatous nephritis may be con-
secutive to an acute attack, but is more often a primary affection.
The name merely implies that the changes occur mainly, although
by no means exclusively, in the parenchyma.

The cortex is abnormally wide by reason of (1) distension of
the glomeruli and tubules with exudate and (2) oedema of the
interstitial tissue. It is due only in a minor degree to congestion,
which, where it occurs, is local and not general. Many of the
cells show fatty degeneration (Fig. 101).

The epithelinm of the convoluted tubules is flattened yet
frothy in appearance and often detached in places from the
basement membrane. The lumen is often occupied by a homo-
geneous cast. In other parts there is evidence of regeneration:
the epithelium appears well formed and the nueclei stain well.
Many of the tubules will have been irremediably damaged and
destroyed and their place taken either by homogeneous albuminous
cylinders or, in later stages, by connective tissue (Figs. 102 and
103).

The glomeruli are progressively affected from the kidney
capsule inwards: the layer just beneath the capsule is often
entirely destroyed.
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In subacute interstitial nephritis, although the primary
changes begin probably in the connective tissue, the secondary
changes in the parenchyma may be as marked as those described

Fig, 102, SUBACUTE PARENCHYMATOUS NEPHRITIS, ( % 20)

i,  Proliferated epithelium of Bowman's capsule.
b.  Malpighian tuft also proliferated.

e.  Clasts in atrophie tubules.

il. Interstitial tissue replacing atrophied tubules.

above. The increase in fibrous tissue is seen best along the
course of the interlobular vessels, from which it spreads laterally
and involves both tubes and glomeruli.

In the glomeruli there occurs, in addition, proliferation of the



Fia, 1. Kipxey. Sobacute interstitinl nephritis. (x 50)

a. Capsule : somewhat thickened.
b, Glomerali which have undergone total fibrotiec change,
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cells of Bowman’s eapsule, involving usually only a portion of
the circumference. The whole capillary tuft may finally become

Fic. 103. GLOMERULUS IN SUBACUTE PAREXCHYMATOUS NEPHRITIS. [ x2235)

it. Thickened Bowman's capsule, lined hy proliferating cells.
b. Glomerular tuft, somewhat contracted. The covering and lining eells
are increased in number,

g, Convoeluted tubule.

fibrous and atrophic. Sometimes the space between it and
Bowman's capsule is dilated and filled with fluid, forming a
small eyst (Fig. 104).

Chronic interstitial nephritis (contracting granular kidney)
is the condition found in the small brown kidney which has
an adherent capsule, narrow cortex and obviously diseased
vessels,

Microscopically, the tissue seems to be a medley of fibrotic
thickened arteries, atrophied glomeruli and fibrous tissue, with
localised patches of chronie inflammation. On closer examination,
the changes are seen to be most marked in the cortex at the
bases of the pyramids. Thence the process spreads inwards,
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causing marked irregularity among the straight lines which

normally converge towards the apex of the pyramid.

( % 50)

MIXED NEPHRITIS.

Fie. 105.

Glomeruli quite fibrotie.

br

Kidney capsule,

il

L.

Interstitial mfiltration.

Area of atrophied convoluted tubules replaced by connective tissue.

d.
il

Tubules containing casts.

5

Dilated colleeting tubules,

The affected areas are made up of intermingled patches of

dense and loose tissue, the former composed mainly of new
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paravascular fibrous tissue and atrophied glomeruli and the latter
of distended convoluted and colleeting tubules. The free surface
is irregular and the capsule thickened,

The lumen of the arteries is much diminished by fibroid
thickening and the starved glomeruli connected with them

present a hyaline, structureless appearance (Fig. 105).
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Fia. 108. Apexoma. Kipxey. ([ x73)

a. Cells of adenomatous portion resembling secreting tubule cells.

L. Kidney substance, ¢.  Blood-vessels.

id. Small cell infiltration. e. Capsule of kidney.
£, . Line of division between adenoma and kidney proper.

In lardaceous disease the kidney is enlarged, translucent and
of a yellowish-brown colour. As elsewhere, the degeneration
begins in the museular coat of the smaller vessels, but soon
involves the capillary tufts. The basement membrane of Bow-

man’s capsile remains conspicuously unaffected. There are often
C.H. K
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Fic. 106. Larpaceovs KIinweEy. Stained methyl violet. ix Al

Glomerulus in which lardaceons degeneration is complete.
Arvea of interstitial, chronie inflammation,

Tubule with epithelinm shed, containing cast.

Small vessels undergoing lardacecons change.
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Frg. 107. Largpackous Kinxey. Stained methyl violet.

a. Capillary of Malpighian tuft quite degenerated.
B, Veszsels which have also degenerated,

. Ervthrocytes,
Unaltered healthy tissne stained blue,

(3 200)






CHAPTER XXII
THE BLADDER. THE MALE GENITAL ORGANS

ILLUSTRATIVE PREPARATIONS.

1. Inflammation of the bladder (cystitis).
Carcinoma of the bladder.

3. Inflammation of the testicle (traumatic).
Inflammation of the testicle (gonorrheal).
Fibrosis of the testicle (syphilitic).
Tuberculous dizease of the epididymis.
Enlargement of the prostate gland.

= = Bg

=1 =

THE bladder is subject to hypertrophy of its museular coats
whenever there is serious obstruction to the expulsion of its
contents. In such case the urine in the bladder is liable to be
bacterially infected and an inflammatory condition (cystitis) to
supervene. Cystitis may, of course, occur by direct infection
without previous retention of urine, eg. by the use of catheter
or extension from other parts of the genito-urinary tract., In
either case, the mucous membrane becomes red and swollen.
Under the mieroscope, patches denuded of epithelium are seen,
while in other parts the number of layers of epithelial cells may
be more than normal. In the submucosa are numerous parallel
rows of leucocytic infiltration: and they occur also in the
muscular layers, which may be enormously thickened (Fig. 109).
In some parts, the epithelium may not yet be thrown off, but is
necrotic and looks like a patch of diphtheritic membrane. If
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the urine has been alkaline there may be deposits of triple

phosphate erystals on the mucous membrane.
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Fig. 109. CystmiTis. Brapper. | x60)

. BEpithelinm, partly neecrotie.
b. Papilla (slightly infiltrated) with epithelium shed.
£. Inflammatory reaction in submucosa.

d. Blood-vessel. £. Muscular layers.

Tuberculosis of the bladder is not uncommon. The process
begins below the epithelium, subsequently breaking through it
and forming a lenticular uleer.

The most common new growth in the bladder is papilloma,
so-called villous tumour, on account of its resemblance to an
aggregation of gigantic intestinal villi. [t is composed of
branching, finger-like processes of epithelium mounted on a stalk
of delicate, extremely vascular connective tissue, which bleeds on
very slight provocation. This growth is generally not malignant,
but a malignant form (eareinoma) which burrows into the submucosa
also oceurs (Fig, 110).

Leucoeytic infiltration of the bladder is often a marked feature

in leukaemia.
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THE BLADDER. THE MALE GENITAL ORGANS.
The testis is subject to atrophy, to various forms
inflammation (simple, tuberculous and syphilitic orvchitis and
epididymitis) and to new growth.
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Fig. 110. CarcisoMa. BLADDER. | xG0)

a. Oedematous and degenerate cancer cells,

¢.  Inflammatory cells,
b, Healthy cancer cells.

. Submucosa.

Atrophy occurs in old age when the tubules disappear and
their place is taken by interstitial connective

tissue. Atrophy
may also follow injury.

Simple inflammation or orchitis follows injury or infection.
It presents a characteristic microscopical appearance, each tubule

being surrounded by several concentric layers of leucocytic

infiltration, which may break into and destroy the tubule

1439
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(Fig. 111).  Such inflammation may end in abscess formation
(especially when it has been brought about by infection, such
as gonorrhea or mumps), or a chronic form of inflammation
with fibrous overgrowth may supervene and persist.

Fic. 111. Orcuitis. (= 100)

i,  Seminal tubule with destroyed epithelinm,
L. Peritubular inflammation. e. Interstitial inflammation.

Tubercle generally occurs in the epididymis, which is then
much enlarged. There is usually extensive caseation. As a
rule it is secondary to an existing genito-urinary tuberculosis
(Fig. 112).

Syphilitic inflammation produces fibrosis of the testicle with
compression atrophy of the tubules or gummata which coalesce
and destroy the gland.
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Abscess of the prostate, often due to gonorrhea, is not
UNCOIon,
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Fig. 113. ProsTaTe.

HyperTROPHY, (% 100)

a. Proliferated glandular tissue,

B Muscnlar and fibrous tissue,

Cancer of the prostate is of not infrequent oceurrence, but the

benign form, adenoma, already mentioned under enlargement, is
far more common.



CHAPTER XXIII
THE FEMALE GENITAL ORGANS

ILLUSTRATIVE PREPARATIONS.

—_—

. Multiloenlar eyst of the ovary.

2. Papillomatous eyst of the ovary.

3. Carcinoma of the ovary.

4. Dermoid cyst of the ovary.

. Teratoma of the ovary.

6. Salpingitis in gonorrhea.

7. Salpingitis from tubercle.
8. Endometritis, mainly glandular (curetting).
9. Endometritis, mainly interstitial (curetting).

10, Carcinoma of the uterus (curetting).

11. Carcinoma of the uterine cervis,

Tue ovary is frequently the site of chronie inflammation
and fibrosis, generally the sequel of an acute inflammation
due to general or local infection. IReplacement of ovarian
tissue by fibrous tissue is all that ean then be made out
microscopically.

The most common affections are cysts and tumours, both
malignant and benign.

Simple cysts may result from mere hyperdistension of a
follicle. They are often unilocular, although multiple. The
lining epithelivin is either flat or may even be absent.

Cysts proper of the ovary are always multilocular and lined
with columnar epithelium of which portions may be ciliated. The

walls of such eysts are either plain or they form papillae and
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these papillae may lie so close together as to give the impression
of solidity and malignaney. The contents are mostly mucoid in
character (Fig. 114). The central portion and base of the
papillae is made up of fine connective tissue, varying considerably
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Fie. 114. PAPILLIFEROUS (COLLOID) CVST OF ovany. ([ x50)

Columnar epithelial lining of a eyst.
Epithelium thrown into papilliform folde,
Stroma supporting papilla.

Wall of tumour. d. Blood-vessel,
Peritoneal covering.

R - T

in density at different places (Fig. 115). Such cystomata may
turn out to be malignant with but slight and localised histologieal
evidence thereof.

Solid ovarian carcinomata also oceur. The histological type
is adenomatous or resembles exaggerated Graafian follicles
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(Fig. 116). Secondary deposits from cancer elsewhere are not

unusual in the ovary and are then frequently bilateral.

Fic. 115. PAPILLIFEROUS CYST OF ovalky. [ x225)

. Columnar cell coverving epithelium of a papilla.

b Supporting stroma.

c.  Small eyst ent transversely with proliferating irregular epithelium.
il

Thickened stroma around,

In dermoid cysts, the contents are semi-solid, amorphous and
composed of cholesterin and other material. The wall consists
of the elements of skin, namely, epithelinm, sebaceous glands, hair
and occasionally teeth, with an excess of fibrous tissue (Fig. 117).
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Cysts containing structures from other layers than the epiblast
also arise in the ovary : they should be classed as teratomata.

Of the diseases of the Fallopian tubes inflammation (salpingitis)
is the most important pathological condition. The most common

causes are gonorrhea and tubercle.
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Fig. 116. CarcixoMma (S0LID) oF ovany. ( ®75)

a. Thickened capsule of ovary.
. Blooml-vessel. . Normal ovarian tizssue.

e and d'. Cancerous portions becoming eystic.

In gonorrheal salpingitis the lumen of the tube is filled with
pus, often causing considerable distension: the folds of mucous
membrane below the epithelium are also separated by the
infiltration. The inflammation extends throughout the wall on to
the peritoneum, but the walls of the tube are not appreciably
thickened. Other septic infeetions may cause similar appearances
and the resulting disintegration of the tube, together with the
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adhesions to other parts, may make the organ almost unrecognisable
both to the naked eye and to the microscope (Fig. 118).
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Fic. 117. DerMolD. Ovary. [ X 80)

Epithelium. ¢. Hair cut across.
b. Fibrous tizssne. . FElastic tissue.
£.  DMass of mixed epithelinum and sebaceous gland tissue,

f.  Blood-vessel.

In tuberculous salpingitis, typical tubercles occur in the
mucous membrane and in the muscular layers. The latter are
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much thickened (Fig. 119). Tubercles may be present on the
peritoneal surface and the inflammation, whatever its form, may
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Fia. 118, GONORRHEAL SALPINGLTIS. ( % 100)

it.  MMucous membrane, with epithelium partly lost and the stroma of the
papillae full of pus.

b, Pus in the lumen of glands. £, Muscular wall with
o, loeal infiltrations of small cells.

spread to the ovary. The inflammatory affections of the female
genital organs are of importance mainly by their implication of
the peritoneum, leading to the formation of adhesions and their
attendant discomforts.
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Fic. 119, TuerrcuLosis oF FALLopiax TUBE. ([ x78)

Muecous membrane.
Submueosal caseating tubercle.

Tubereles with surrounding inflammation.

Thiekened muscular coat. d.

Blood-vessel. i

Tubercle in muscalar coat.

PPeritonenm.

159
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The Fallopian tubes are not often the seat of new growths.

Acute purulent inflammation (metritis) affects the mucous
membrane and whole thickness of the wall of the uterus, generally
with the production of peritoneal adhesions. In the chronie form
there is the usual formation of fibrons tissne with subsequent
contraction,

Endometritis is an inflammatory catarrhal condition of the
mueous membrane and its accompanying stroma. In a section

Fic. 120¥. UTERINE GLANDS AND STROMA. EXDOMETRITIS. ( % 525)

a. Cells of glands showing somatic mitosis. Metaphase. Observe V-shaped
chromosomes arranged at right angles to long axis.

b.  Similar condition in eells of stroma. The chromozomes are more closely
clustered.

from a curetting it will be noted that the gland lumen is often
distended and contains shed cells, while numerous mitoses indicate
considerable proliferation. The stroma shows a loose network
with occasional haemorrhages, many mitoses and ocecasional
lencocytie infiltration. According as the glandular or connective
tissue proliferation is predominant we get the one or the other
type of endometritis. Later on the ordinary results of chronic
inflammation supervene, especially the loss of glandular epithelium
(Figs. 120 and 120%).
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Fra. 120.

MAINLY GLANDULAR FORM.

A.

Superficial epithelium,

Red blood corpuscles.
Clollection of lencocvtes,
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nlarged and multiplied glands.
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B.
Superficial epithelium,

Cilands.
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Of new growths in the uterus, myomata in the body and
carcinoma of the eervix are the most important.

Myoma and fibromyoma are composed of plain muscle or a
mixture thereof with fibrous tissue in varying proportions
(Fig. 1201). The relative amount of each constituent is made

obvious by using v. Gieson’s stain. The growths are liable to

RS-

I /. lﬁ!".‘“ﬂ\ ‘ﬂl'ir}'
/ S R\ U
Fic. 120+, Myoma. Urervus. ([ = 250)

. Dlain musele fibres eut longitndinally.

b Musele fibres cut transversely.
undergo degeneration and necrosis. One peeculiar form, accom-
panied by haemorrhage, is known as “red degeneration” and is
accompanied by acute clinical symptoms.

Cancer in the vaginal portion of the cervix is of epithelio-
matous type, like the structure of the tissue at its site
of origin. It tends to grow irregularly in the so-called cauli-
flower form, accompanied, as a rule, by much uleeration and

destruction of tissue.
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In the supravaginal portion of the cervix the growth is of
adenomatous type, tending to be solid and eneephaloid.

Both forms are liable to spread through the substance of the
uterus and the supravaginal form may do so without affecting
the os uteri visibly for a considerable time.

Firc. 121. CunerTivg. CANCER OF UTERUS. [ % 7H)

. Cancerous epithelium. ¢.  Blood-clot.
b. Normal glandular epithelium. . DMuscle fibres,
¢,  Inflammatory area.
New growth in the body of the uterus is much less common.
The distinctive features have often, for purposes of diagnosis, to
be made out from scrapings of tissue. In the squamous celled
growth, the flattened, often diamond-shaped cells, present in large

groups, generally make the diagnosis fairly easy. In adeno-






CHAPTER XXIV
THE DUCTLESS GLANDS

ILLUSTRATIVE PREPARATIONS.

Thyroid gland in simple goitre.

Thyroid gland in exophthalmic goitre.
Thyroid gland in myxoedema.

Carcinoma of the thyroid gland.

Atrophy of the adrenal gland.

Tuberculous disease of the adrenal gland.
Carcinoma of adrenal gland (hypernephroma).
Skin from a case of Addison’s disease,
Carecinoma of the pituitary gland.
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Tur thyroid gland may be the seat of (1) non-metabolic hyper-
Lrophy (simple hypertrophy), (2) metabolic hypertrophy (exoph-
thalmic goitre), (3) of subactive atrophy (myxoedema) and (4) of
new growth (adenoma or cancer).

In simple goitre the gland is much enlarged. The enlarge-
ment is commonly due to eystic degeneration with the formation
of numerous ecysts of various sizes, containing either colloid
material or altered blood. Either the whole of the gland or one
lobe or the isthmus only may be affected. Ocecasionally the
enlarcement is partly solid, Corresponding to this, under the
microscope there is either an inerease of colloid distending
the alveoli with very little increase of secreting epithelium
or an overgrowth of alveolar epithelinin with very little increase
of colloid, but most commonly a combination of both processes
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(Fig. 122). Dilatation of the blood-vessels or thickening of
their walls is often associated with this condition.

Fic. 122. SIMPLE GoITRE. THYROID. ( % 100)

u. Area of glandular overgrowth. ¢.  Fibrous tissue.
b Acini distended with colloid. d. Dilated vessels.

In exophthalmic goitre, such increase in the size of the gland
as may be present is due partly to vascular distension and partly
to a marked hyperplasia of gland tissue, with some infiltration.
The gland is pale and abnormally soft. Cysts are not usually
present. On section, the naked eye appearance of the gland
resembles that of the pancreas, Owing to the disappearance of
colloid, the enlargement is much less than in many cases of
simple goitre (Fig. 123). The thymus gland is often still
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persistent and enlarged in this condition. Microscopically there

is considerable proliferation of epithelium which tends to become
arranged like a racemose gland. It is more cubical or eolummar
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Fic. 123, ExopHTHALMIC GOITRE. TuHYRoID. ( x120)

w. Proliferation of cells forming solid aeinus.
The same in an earlier stage,
¢, Acinus surrounded by lymphoeytic infiltration.
d. Granular deposit in lumen of acinus.
¢, Colleid material beecoming granular.

than normal and shows numerous mitoses. The spaces are filled

with a material which is more granular and fluid than colloid.
Atrophy of the gland occurs as the result of a progressive

chronic mflammatory process which leads to the destruction of



168 ESSENTIALS OF MORBID HISTOLOGY.,

secreting tissue and its replacement by fibrous tissue. Areas of
leucoeytic infiltration with distended blood-vessels may be found
until quite a late stage., Clinically, the condition known as
myxoedema results. A similar state is produced by operative

il
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Fic. 124. THYROID GLAND 1IN MYXOEDEMA. ( = 100)

. Remaius of gland tissue. Structure still quite evident.
k.  Fibrous tissue replacing gland tissue.

r. Lymphocytic infiltration preceding ().

d. Veins much dilated.

e Artery in midst of fibrotic pateh.

removal of the whole thyroid or by its congenital absence or
atrophy (Fig. 124).

New growth in the thyroid gland is generally benign (adenoma),
consisting of several small spherical, partly encapsulated growths

buried in the substance of the gland and distinguishable from it
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microscopically by their greater cellularity. When malignant, there
is no capsule, the mode of growth is irregular and penetrative
and the cells, instead of being cubieal, are spheroidal-shaped and
unequal (Fig. 125).
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Fiz. 125. Taynomn. Carcivoma. ( = 100)
a.  Area of new growth with occasional acinar arrangement.
t.  Area of solid mass of cells,
¢.  Advancing edge of growth inte  d, connective tissue.
r.  Blood-vessel.
In the adrenal gland, the most common affections are haemor-
rhage, tuberculous disease, atrophy and new growth.
Tuberculosis of the adrenal gland has only the ordinary
features of the process and when so extensive as to cause total
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destruction of the glandular tissue (Fig. 126) leads to the same
result as atrophy following on chronic inflammation. Here the
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Fic. 126. ADREXAL TUBERCLE. ([ % T5)

w. Cortical eells. ¢.  Lymphocytic border of

b.  Medullary cells. i, caseous tubercle.
tubules are reduced in size and the spaces between them occupied
with lymphoeytes (Fig. 127). Both these pathological states, when
bilateral, produce the condition known as Addison’s disease. The
skin is often discolonred from a deposition of pigment (Fig. 128).

Haemorrhage into both glands is not very uncommon after
infections disease in children and may be so extensive as to
destroy the glands and caunse death.

Of primary new growths, the hypernephroma is the most
important, but the adrenal gland is also often the seat of
secondary deposits. Although of adrenal origin, hypernephroma
is found more often in the kidney than in the gland, When
simple, it is often called an adenoma and is composed of a
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Fig. 127. ADRENAL. ATROPHY. [ xG60)

@. Thickened eapsule.
b, Lymphoeytic interglandular infiltration.
e, Atrophied eolumns of gland ecells.
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Fic. 128, Srix. ADDIsoN's DISEasg. (= 150)

a. Buperficial epithelium.

i Malpighian layer.

¢. Stratum granunlosum, with pigment in eells.
d.  Corium.
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solid mass of cells resembling the cortex of the adrenal gland.
When malignant, the tumour forms papilliferous alveoli bearing
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t may take a form

cubical epithelium on delicate stalks, or i
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Kinxey.

).

Inflammatory area in kidney.

NDARY ZONE

HYPERXEPHROMA (BOU

Fic. 129.

.

[

Clells of growth.

Compressed tubules of kidney.

d.

Atrvophie glomerulus in kidney.

bl‘

ey tubules (Fig. 129).
destroys neighbouring

dn

The malignant growth compresses and

resemblin

g distended and irregular ki

ths in other organs.

¢ grow
The pituitary gland is sometimes the seat of new growth:

and deposits metastat

tissues

r

I'hese conditions produce marked clinical symptoms,

both of carcinoma and of sarcoma, of hyperplasia and of fibroid

change.



CHAPTER XXV
THE BLOOD

ILLUSTRATIVE PREPARATIONS.

Blood from a case of chlorosis.

Blood film from a case of idiopathic anaemia.

Blood film from a case of myelogenous leukaemia.

Blood film from a case of lymphatic lenkaemia (acute and chronie).
Blood film from a case of psendo-lenkaemia.

89 bD
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Tue pathological alterations in the blood corpuscles may allect
their number, shape, size, colour and cellular constituents so
far as the changes are anatomically demonstrable. The chief
primary diseases of the blood are chlorosis, idiopathic anaemia
and leukaemia. Secondary changes occur in other diseases, such
as the infectious diseases and lead poisoning.

In chlorosis the number of red cells is sligchtly reduced, the
size is mot so uniform as in normal blood but the shape remains
the same. The haemoglobin is diminished, so that the erythro-
cytes are of paler colour than normal.

In idiopathic anaemia the red cells are diminished in number
and they are often deformed as well as diminutive in the stained
blood film.  Nucleated erythrocytes are not uncommon and the
individual cells appear of deeper colour than normal owing to
the excess of haemoglobin which each contains.

Red cells may oceasionally be seen, in suitably stained
specimens, containing blue granules, the so-called basophile
degeneration. The colour of such cells is often Dblue rather
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than pink (polychromatophilia), but either of the two conditions,
basophilia and polychromatophilia, also occurs independently of
the presence of the other. The leucocytes are reduced in
number,

In spleno-medullary leukaemia, so called because the micro-
scopic changes are seen prineipally in the spleen and in the bone-
marrow, the distinetive feature is the oceurrence in the circulating
blood of cells which normally are found only in the bone marrow ;
hence their name of “myelocytes.” They are immature white
cells which, while showing the specific granulation of the eclass,
have a velatively simple nucleus. The neutrophile myelocyte
resembles the neutrophile leucoeyte but is larger and the nucleus,
which instead of being lobed and forming three sides of a square
is spherical or oval, occupies a larger proportion of the cell and
takes on only a faint stain. In the eosinophile myeloeyte the
faint stain and relatively simple form of the nucleus also occur.
In addition to the inerease in number of neutrophile cells and
myelocytes there is also an excessive number of mast cells and
eosinophile cells present. Thus both the absolute and proportionate
numbers of the various leucocytes are profoundly altered.

The red cells undergo a progressive diminution in number
during the course of the disease. Immature red cells appear,
both normoblasts and megaloblasts. The former has a nucleus
and is of normal size or a little smaller: the latter is also
nucleated but abnormally large.

In lymphatic leukaemia the excess of lymphocytes is the
chief feature, In the chroniec form the small, and in the acute
form the large, lymphoeyte predominates. The number is greatest
in the chronic cases.

It should be remembered that both myelocytes and excess
of lymphoeytes may be found in the blood apart from the
disease, lenkaemia,

The coarsely granular acidophile cells are present in excess
(eosinophilia) in parasitic diseases, especially those due to wormns
of various kinds, in some skin diseases and in asthma.
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Leucocytosis, viz. an increase in the number of neutrophile
leucocytes, is often seen in septic cases, especially in those having
an enclosed collection of pus. Mere septicaemia by itself does
not lead to so marked a leucoeytosis.

Leucopenia, viz. a decrease in the number of leucocytes, is
found in a few acute infectious diseases of which enterica and
general tuberculosis are the most important.

KEY 70 COLOURED PLATE.

A, B axn ¢, JERNER'S STAIN; D, HAEMATOXYLIN AND EOQOSIN.

A, BPLEXO-MEDULLAEY LEUEAEMIA. ( x500)

i. Neutrophile myelocytes. f. Large lymphocyte.
b,  Nearly fully developed neutrophile lencoeytes. ¢. Small lymphocyte.

e.  Intermediate myeloeytes. k. Normoblasts.
. Mast cells, k.  Red cells.
¢, Large neutrophile myeloeyte. f.  Bosinophile myelocy te.

B. LYNPHATIC LEUEAEMIA. { = 500)

. Nentrophile myeloeyte.
. Lymphoeytoid cells of various sizes forming the majority of cells,

#'. Large lymphoecytoid cell with neutrophile granulations.
f.  Nueleated red eell, k. Red cells,
. IplopaTHIC ANAEMIA. (% 500)
. Neutrophile myelocyte. f. Transitional cell.

k. MNucleated red cell showing basophile granules (granular degeneration).
R, Ordinary red cell showing basophile granules.
k. Red cells of various sizes and shapes (poikilocy tosis).

D). PSEUDOLEUKAEMIA INFANTUM. ( X 500)

a. Degenerate neutrophile leucoeytes. g.  Small lymphoeyte.
f. Large lymphoeyte. h. Mucleated red cells.
k. Red cell with granular degeneration.



CHAPTER XXVI
SEROUS MEMBRANES

TLLUSTRATIVE PREPARATIONS.

1. Acute pericarditis in stage of organisation.
2, Chronic fibrinous pericarditis.

3. Acute pleurisy.

4. Acute peritonitis.

5. Chronie perihepatitis.

Tie serous membranes embrace the pleura, pericardium and
peritoneum. Inflammation is the most common lesion. The two
layers, of which each of these membranes consists, may either be
separated further apart than normal by the presence of an excess
of fluid in the cavity which they bound, or in the absence of fluid
become adherent and connected by the execessive formation of
fibrin, In many ecases the ultimate result is the same, for
adhesions form after the absorption of the excess of fluid.
Pericarditis, in its acute form, is caused by bacteria or toxins
and therefore occurs commonly in the course of certain infective
diseases. The phenomena are the same in principle as those seen
elsewhere in inflammation. The variations in detail arise chiefly
from the fact that the process takes place on a very vascular free
surface. Consequently, after the initial stages of congestion and
stasis, the exudation of lymph proceeds more rapidly and is
greater in amount than in solid tissue. Permanent traces and
evidence of previous inflammation nearly always remain after

recovery.
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Fia. 130, PERICARDITIS (DRGANISING, ) (2 100y

Heart musacle.

Fibroid boundary layer.

Layver of connective tissue cells with

dilated blood-vessels formed from new capillaries,

Layer of lencocytes that have come through the new vessels, and fibrin,
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Fia. 131. Heant., CHRONIO PERICARDITIS, [ = 10)

i.  Papilliform deposit of fibrin.

band e. Deposit of filrin in progressive stages of organisation.
il. Enormously thickened pericardium with

¢, large blood-vessels, f. Myocardiwm.

M
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In the most common form—rheumatic pericarditis—a fibrinous
lymph (with but few leucocytes) is exuded. The lymph becomes
adherent to the epicardium and entangles some leucocytes. The
superficial layers of muscle fibres share in the process and show
signs of myocarditis, with corresponding histological changes
(Fig. 150). The stage of organisation follows and a few days
later a section through heart muscle, pericardinm and exudate
will show the following differentiated layers, arranged from
without inwards towards the heart: («)a deeply stained network
of fibrin and leucoeytes, (b) a less deeply stained layer of granular
fibrin, more white cells and a few capillaries. The capillaries
become generally larger and more numerous as we pass inwards
and, together with hyaline material and mononuclear cells, make
up the next layer (¢). In the next stratum () there is very
little fibrin and the capillaries are surrounded with a form of
granulation tissue which (¢) close to the heart musecle contains
fibroblasts and new fibrous tissue. Later on the fibrous tissue
becomes vascularised. A similar process may go on in the parietal
layer of pericardium while the two layers are in contact resulting
in an adherent and thickened pericardium. Finally we have
(/) a layer of myocarditis (Fig. 131).

A similar process takes place in pleurisy but here the infection
usually passes from the lung to the pleara and on account of the
lesser density of lung compared with heart tissue, a greater thick-
ness of lung than of heart tissue is involved (Fig. 132).

In peritonitis, by reason of the close apposition of the layers
of intestine, the exudate consists mainly of nentrophile lencocytes
with comparatively little fluid and fibrin. There is separation of
the muscular layers of the intestine by exudate and the individual
fibres are swollen (Fig. 133).

After chronie inflammation of very long persistence the
peritoneal covering of an organ like the liver (Fig. 134) may
become enormously tough and thick. It consists then of very
condensed fibrous tissue with very few nuclei and hardly any

eytoplasm.
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{ = 150)

FiG. 133, INTESTINAL WALL (PORTION OF). PERITONITIS.

Dilated capillaries.

Layer of fibrin and leucoey tes. e
Swollen counective tissue cells.

Thickened layer of peritoneum. .
Swollen musele fibres.
Portion of &, ( x 400)









CHAPTER XXVII
THE LYMPHATIC GLANDS. THE BONES

TLLUSTRATIVE PREPARATIONS.

1. Lymphatic gland in lvmphadenoma.

2. Lymphatic gland in the neighbourhood of a tattoo mark.
3. Chondro-sternal junetion in rickets.

Cartilage and syvnovial membrane in rhenmatoid arthritis.

S

fartilage and synovial mewbrane in gout.

Tne lymphatic glands, being virtually filters, are especially lable
to infection and inflammation resulting from processes occeurring
in their vicinity and to the reception of deposits of foreign bodies
or new growth conveyed to them through the lymphaties. In
some blood diseases the lymphatic glands show changes which
are probably primary and they may also be the seat of primary
sarcoma.

Pigmentation is frequently seen in the bronchial glands of
town dwellers, miners or others having dusty occupations, After
tattooing the pigment is partly carried away to the nearest glands,
It is then found mainly within the phagocytes which conveyed it
and in the endothelial cells of the gland. It causes proliferation
of these cells with ultimate fibrosis (Fig. 135).

Lymphadenitis, or inflammation, is usually the result of
bacterial infection, including typhoid and plague bacilli as well
as pyogenic organisms. Softening and neerosis of the gland,
together with aggregation of the causal organismn within its tissues,
are the most marked special features of glandular inflammation,
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Fic. 135. Tatrooixe. GLasD., ([ x250)

. Normal gland tissue,
Gland tissue with pigmentary deposit.
Dilated capillary.

e

Fic. 135*. TUBERCULOUS INFLAMMATION. LYMPHATIC GLAND.

a. DMultinueleate giant cell. B.  Layer of epithelioid cells.

. Layver of lymphoecytes.
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Tuberculous infection produces distinetive appearances.
Macroscopically, there is yellow caseation or calcification and
microscopically, the presence of particularly typical giant cell
systems (Fig. 135%). In addition, there is proliferation of the
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Fic. 136. LyMPHADENOMA. Graxp. (| = 100.)

Showing inereasc of reticulum tending to fibrosis, with mononueclear and
multinuelear giant cells.

reticular cells, generally followed by necrosis and the production
of masses of granular, structureless material (caseation).

In lymphadenoma (Hodgkins disease) the lymphatic glands
undergo a gradual enlargement without any characteristic changes
in the blood. The effects bear resemblance both to tuberele and
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to tumour formation. The glands remain discrete, are semi-
opaque and partly grey and partly streaky vellow in colour.
Microscopically, the most striking featnre is the presence of
phagoeytic giant cells arising from the endothelinm. Some of
these cells are mononuclear, some are multinuclear. Large syn-
cytial masses also oceur. At first there is an inerease of lymphoid

il

Fiz. 137. LyMpHAnExoMA. GLaxn. FroM oUTER LAYER OF PRECEDING
FIGURE. [ x 250)

. Lymphoid tissue. b, Multinuclear giant cells.
e.  Mononuclear giant cells.

tissue but it is soon overtaken by proliferation and subsequent
fibrosis of the reticulum (Figs. 136 and 157). In some instances
there is an increase in the number of eosinophile cells in the
substance of the gland. Finally, the gland becomes quite
fibrotic,

Lymphosarcoma is an extremely malignant new growth
arising in lymphatic glands. It is characterised by a great multi-
plication of lymphoeytes without corresponding proliferation of
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the remainder of the gland tissue, so that, mieroscopically, the
malignant nature is not at once evident. The loss of proportion
between the various tissues differentiates it from the enlarged
glands due to non-malignant lymphoma. Lymphosarcoma is
found most often in the retroperitoneal and nediastinal glands,

Anatomically rickets is seen chietly at the junction of bone
and cartilage in the long bones and ribs and forms nodular
swellings in these regions,

Mieroscopically, we find an irregular overgrowth and inter-
mixture of bone and of cartilage, together with thickening of the
periostewmn.  Between the normal cartilage and the normal bone
are four abnormal interdigitating zones. (1) The regular rows
of cartilage become disarranged and gradually broken up by
(2) a network of partly calcified fibro-cartilage, itself intermingled
and continuous with (3) irregular partly ossified trabeculae, which
pass on into (4) osteoid tissue with imperfect ecaleification,
arranged in a very open network enclosing large, marrow-filled
spaces (Fig. 138).

Under a high power, it will be noted that the individual cells
are irregular in size and shape, that in some parts cartilage,
caleified cartilage and bone are all mixed up ftogether. An
excessive number of osteoblasts appears, especially under the peri-
ostemn, forming imperfectly calcified tissue and large blood-vessels
may be seen in each zone. The condition appears to be due to
the irregular cell proliferation, which gets entirely out of step
with the processes of caleification and ossification.

Gout, when it affects the joints, leads to the deposit of an
opaque white layer of urates on or beneath the articular
surface.

Microscopically, opaque bundles of urate erystals can be seen
extending into the cartilage. They are thickest at the edge and
gradually thin down as they pass inwards. Avound the crystals
the cartilage is necrosing. Sometimes the urates act as foreign
bodies, so that the signs of inflammation, giant cells and granu-
lation tissue, may then be found in their neighbourhood.
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Fic. 138. RICKETs. COSTOSTERNAL JUNCTION. ( x10)

Healthy cartilage.

Cartilage becoming irregular and broken up lines of commencing calcifieation.
Condition of b, yet more marked. d. Irregular ossification.
Irregular osteoid tissue. f. Irregular bony tissue.
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CHAPTER XXVIII
THE MUSCLES. THE NERVES

ILLUSTRATIVE PREPARATIONS.

Muscle fibres in idiopathic muscular atrophy.

Muscle fibres in psendo-hypertrophic paralysis,

Muscle fibres showing hyaline degeneration in enteric fever.
Nerve fibres in early peripheral neuritis,

Nerve fibres in late peripheral neuritis (alecoholic).

Nerve fibres in peripheral neuritis (diphtheritic).
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IxFLAMMATION of nerve (neuritis), when not traumatie, is brought
about by some poison, organic or inorganic. The extent and
amount of the inflammation varies considerably with the different
toxins.

Maeroscopically, there is sometimes swelling and redness of the
nerve trunk with obvious vascular dilatation. The process may
be acute or subacute, but the anatomical and the elinical con-
ditions do not necessarily correspond. In many instances the
toxin has a selective action for particular nerves.

In some cases (eq. DBright’s disease, diabetes, ete.) there is
degeneration of nerve fibres with hardly any inflammation. The
process begins with breaking up of myelin into droplets and
frequently remains limited to the medullary sheath so that,
although the axis cylinders may become deformed, they do not
degenerate. The surrounding tissue also remains free from
infiltration (Fig. 139).
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In other cases (eq. lead and arsenie poisoning) the medullary
sheath and the surrounding tissues bear the brunt of the attack.
The myelin disintegrates, often over short lengths of nerve only,
and the connective tissue around is thickened and infiltrated with
leuncocytes.

In yet another class of case (eg. diphtheria, aleoholism) axis
eylinder, medullary sheath and surrounding tissue are all

b

Fic. 138, TPERIPHERAL NEURITIS. [ = 300)

a. Degenerated nerve fibres, almost amorphous and not taking the stain.

b. Nerve fibres in various stages of degeneration. Myelin sheath mostly gone
and axis eylinders breaking up. Very little inflainmation.

affected. The axis eylinder degeneration begins quite early, but
accompanying it, outside the fibres, there is inflammation
with proliferation of the cells and nuclei of the tissues
around.

In pseudo-hypertrophic paralysis the muscles are apparently
increased in size, but even the naked eye section shows that the
increase is due mainly to fat and not to musele. Miecroscopically,
large deposits of fat are found between the muscle fibres which
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present very great variations in size and in parts have almost

disappeared. The fibres may be either larger or smaller than

Fig. 140. MUSCLE 1IN PSEUDO-HYPERTROPHIC PARALYSIS, STAINED WITH
osMIC Acin. [ = 100)

e, DMusele fibres ent longitudinally, in which the fat is deposited in fine
droplets. The diameter of the fibres varies considerably.

b, l.ﬂl'g{' fat Lh‘ﬂ]]l{_'ls in the interstitial tissue,

e.  Overgrowth of fibrous tissue.

normal and are often in a state of fatty degeneration (Fig. 140).
Occasionally a degenerated muscle spindle may be seen.



CHAPTER XXIX
THE CENTRAL NERVOUS SYSTEM

TLLUSTRATIVE PREPARA TTONS.
1. Acute suppurative meningitis,
2. Tuberculous meningitis.
3. Chronie encephalitis in general paralysis of the insane.
4. Perivascular infiltration in chronic nervous disease (chorea).
5. Tumonr of the dura mater (psammoma).

INFLAMMATION of the meninges (meningitis) may be acute or
chronie.

When occurring on the dura mater (pachymeningitis) it is
usually secondary either to trauma or te infection ; the latter
may spread from the skull on the outside, or the pia mater on
the inside.

The pia mater is much oftener attacked primarily (lepto-
meningitis).

Serous leptomeningitis is indistinguishable from oedema of the
pla mater.

Leptomeningitis with the formation of pus may result from
() secondary septic infection, eg. from otitis media, () acute
infectious diseases, ey cerebrospinal meningitis, influenza or
gonorrhea, (¢) tubercle and (d) syphilis.

Naked eye inspection alone is generally unable to distinguish
between (a) and (b) and apart from actual demonstration of the
responsible organisin, there is no great difference in the histological
appearance. The subarachnoid space chiefly on the lateral and

vertical aspects of the brain and particularly along the counrse of
G.H, N
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the vessels, is filled and then distended with fibrin and leuco-
eytes, between or within which as the case may be the specific
organism is often to be found. The vessels also are much dis-
tended, while the perivascular spaces, especially in the sulei, ave
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Fic. 14]. ACUTE SUPPURATIVE MENINGITIS. [ = 3D)

it. Large cells. . Small cells in purnlent exudate.

e.  Layer of large mononuclear and endothelial cells next cerebral cortex, lying
in a loose meshwork.

. Blood-vessels. £.  Mononuelear cells in sulens,

filled with an outer, denser layer of leucoeytes surrounding an
inner, looser layer containing a large proportion of new con-
nective tissue.

Usually the adventitia also is infiltrated : the underlying brain
tissue only to a slight degree. The pia is not adherent (Fig. 141).
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The process is the same along the spinal cord and does not
show much tendency to spread along the nerve roots.

Tuberculous meningitis is most intense around the base and
along the fissures. It is a semi-acute process in comparison with
the septic forms of meningitis. Macroscopically, the distinguishing
feature is the occurrence of tuberculous nodules lying on the
vessel walls: but they are not always easy to find and see.

Microscopically, the exudate consists of many lymphocytes and
epithelioid cells as well as polymorphonuclear cells. The infiltra-
tion extends into the vessel walls and into the loose sub-pial
tissue. The tubercles are mostly in a state of caseation, the
large central necrotic portion being surrounded by layers of
epitheliold cells.  These tubercles are frequently in connection
with the walls of a blood-vessel. Giant cells are rare in the
tubercles, while bacilli are usnally numerous,

The surface of the brain is generally involved in the process :
the pia becomes adherent and under the microscope it may be
hmpossible to see any boundary line between the two kinds of
tissue (Fig. 142).

Syphilitic leptomeningitis runs a much more chronic course :
the exudate 1s less cellular and shows the characteristic tendency
of syphilis towards fibrosis.  As in tubercle, centres of caseation
in contact with blood-vessels can be found, but the vessels always
show evidence of syphilitic endarteritis. The pia and underlying
brain substance may be inseparably fused.

Inflammation of the brain (Encephalitis), when an acute
process arising from infection (influenza, ete.), differs from typical
inflammation elsewhere because the leucocytes play a relatively
small part. There are two chief forms: haemorrhagic and
parenchymatons encephalitis.  The first is usually focal and
accompanied by haemorrhage into the brain substance, but
several foci may be so merged as to cover a considerable
continuous area. The second is distinguished more by primary
necrosis of nerve cells and substance. In  either case, but
chiefly in the haemorrhagic form, characteristic epithelioid cells,
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a

FiG. 142. TUBERCULOUS MENINGITIS. ( X G0)

Lymphocytic infiltration surrounding b, a blood-vessel,
Proliferated endothelial cells.

Caseating tubercle in proximity to a vessel.

Pia mater adherent to cerebral cortex.

Arteriole with inflammatory changes in its walls,

Clerebral cortex,
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sometimes multinucleate, are found in the lesion. Either eom-
plete repair or definite scars may be the final result.

The chromic forms arve more common. The chief causes are
syphilis, lead poisoming and tuberele,

Syphilitic encephalitis, the condition found in general para-
lysis of the insane, is characterised histologically by increase

FiG. 143. CHRONIC EXCEPHALITIS. GENERAL PARALYSIS. | x 300)

a.  Superficial feltwork. B.  Proliferating glia cells,
e.  Proliferating glia cells oppozed to capillary.
.  White matter of cortex.

in width of the superficial neuroglial network of the cortex,
proliferation of mneuroglial cells, perivascular infiltration and
nerve cell degeneration. There 1s always some accompanying
leptomeningitis.

The additional superficial feltwork is composed of the processes
belonging to neuroglia cells lying some little distance below, so
that it appears free of these cells, which are actually much
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increased in number. They are often seen in pairs and are
frequently placed in apposition to the wall of small blood-vessels
(Fig. 143). There is very marked perivascular infiltration with
lymphoeytes and plasma ecells, but it should be remembered that

Fiz. 144. DPERIVASCULAR IXFILTRATION. CEREBRAL CORTEX.
CHOREA. ( = 300)

a.  Blood within vein.

B.  Space (artificial) between vein and lymphatic.

e, Cells (mononuelear, plasma, ete.) in perivasenlar lymphatic.
d. Cortical eell. ¢.  White matter.

such infiltration is found also in other nervous diseases, e.g. chorea
(Fig. 144). Degeneration of motor nerve cells and consequent
irregularity in their arrangement is a marked feature.

In some cases of lead poisoning with cerebral symptoms, a
gimilar condition has been found: in others, there has been
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neither perivascular infiltration, neuroglial proliferation nor nerve
cell degeneration.

Tertiary syphilis of the brain with the formation of gummata
oceurs bmt the gunnmata present no special features as compared
with gummata elsewhere.

Fia, 145, Psamymoma, IDUna MaTER. (> 3U0)

a. Fibrous tissue. b, Red blood corpuseles.
¢,  Caleareous stratified spherules,

Tuberculous inflammation results in the formation of
tubercles in the brain substance, They usually have many giant
cells on the periphery, but many of them shade off’ into the bhrain
substance without any marked epithelioid or lymphoeyte layer.

Glioma proper is a non-malignant tumour arising in the
white substance of the brain or spinal cord, It is composed
of branching neuroglia cells and ecapillaries,






CHAPTER XXX
THE SPINAL CORD

TLLUSTRATIVE PREPARATIONS.

1. Spinal leptomeningitis.

2. Inflammation of the grey matter (acute anterior poliomyelitis).
3. Sclerosis of the dorsal columns (tabes dorsalis).

4. Disseminated sclerosis.

5. Amyotrophic lateral sclerosis,

Tue affections of the spinal meninges are similar to those of the
brain (Fig. 146). Syphilitic pachymeningitis causes much com-
pression of the spinal cord and leads to considerable degeneration
in some of the long tracts (Fig. 1464).

The causes of inflammation of the spinal eord (myelitis) are
mostly infective, either primary, or secondary to trawma. Cold
and damp are also alleged aetiological factors.

The lesion may begin in either the white or in the grey matter
(poliomyelitis), but in any case it does not remain limited to the
one or the other portion.

In acute myelitis, the cord is abnormally soft and, according
to the amount and duration of congestion and extravasation, is in
a condition of “red” or “ yellow ” softening.

Microscopically, the examination of fresh unstained specimens
shows muech disintegration of the white matter. The myelin
sheath is irregular in shape and contains granular droplets. The
axis cylinder is also degenerated and placed excentrically while
the amorphous products of degeneration and white cells occupy the



202 ESSENTIALS OF MORBID HISTOLOGY.,

spaces between the fibres. In specimens stained and mounted in
the ordinary way (viz. with fat removed) the chief features are
the extreme distension and congestion of the vessels in both white
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Fig. 146. SPINAL LEPTOMEXNINGITIS. ( % 35)

«. Blood. b Dura mater slightly infiltvated.
¢.  Infiltration of neutrophile leucocytes beneath pin mater.
e, Slight infiltration in nerve root.

£.  White matter of spinal covd.

and grey matter and the infiltration of the perivascular spaces
with leucocytes and plasma cells.  Apart from these spaces the
white cells are not prominent (Fig, 147).
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Fig. 1464, SYPHILITIC PACHYMENINGITIS. (From Dejerine and André-Thomas.)

Section of spinal cord at level of 3rd cervical nerve root. There iz also de-
generation of the periphery of the antero-lateral tract, of the crossed
pyramidal tracts and slight degemeration of the dorsal columns

Fic, 147. AcUTE 1MSSEMINATED MYELITIS. (Frem Oppenhieim.)

. Foci of lencoeytic infiltration.
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Fig. 148. AxTeEmior POLIOMYELITIS. SPINAL CORD. ( %TH)

4. a. Normal nerve cells,
Nerve cells surrounded and obseured by infiltrating cells.
Vessel with marked perivazcular infiltration.
d. Dilated eapillary.

B. a. Nucleus of nerve cell whose outline is obseured by
fi,  mononuclear and ¢, poelymorphonuclear cells.
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The white matter is partly replaced by amorphous granular
material and partly by a proliferation of the gha cells. In most
instances there is also spinal meningitis in the neighbourhood of
the lesion.

If recovery take place, chronic myelitis with fibrosis and con-
sequent compression and atrophy of the affected portion of the
cord ensue.

In anterior poliomyelitis, the process is usually restricted to
the grey matter of the ventral horn of one side in the lumbar
region. The inflammation is of infective origin. Macroscopically,
the grey matter appears red and inflamed and frequently some
meningitis is visible,

Mieroscopically, the capillaries around the allected nerve cells
are seen to be dilated and congested while their perivascular spaces
are so filled with lymphocytes that many cells in the section are
obscured. Where the cells are visible they show evidence of
chromatolysis and of cytoplasmic degeneration. Leucocytes are
scattered about also in the surrounding tissue (Fig. 1438).

[f the patient recover, the affected horn becomes smaller than
the other, on account of the destruction of nerve cells and fibres.

Firc. 149, Tapes DORsSALIS (LATE STAGE). (From Oppenheim.)
The degeneration embraces almost the whole of the dorsal columns in the
cervical region.
The remaining cells in the region show various stages of degenera-
tion, but some, especially the median group, generally remain

healthy.
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[n the systemic diseases of the spinal cord the various tracts
are affected selectively.

The dorsal eolumns degenerate in locomotor ataxy (tabes
dorsalis). The degeneration becomes gradually less in ascending
the cord from its orvigin in the Inmbar nerve roots, as the afferent
fibres draw gradually inwards (Fig. 149). In old-standing

Fic. 1494, CELLS OF DORSAL GANGLION IN VARIOUS STAGES OF DEGENERATION.
Tapes DorsALls,  (From Dejerine and Andrd-Thomas,)

A.  Almost normal cell, slightly retracted from lymphatie eapsule.
B. Tartly atrophic cell with multiplication of nuclei of eapsule.

(. The cell is reduced to a mass of pigment. The capsule is a series of
concentric lavers.
. Nothing remains of the cell but a nodule of connective tissne,

cases nearly the whole of the dorsal columns may be affected
even quite high up. The cells of the ganglia may be found in
various stages of degeneration (Fig. 1494). ‘oth dorsal and
lateral columns are affected in ataxic paralegia.

The pyramidal tracts degenerate in primary lateral sclerosis
(Fig. 150) and both the pyramidal tracts and ventral horn cells



THE SPINAL CORD. 207

degenerate in amyotrophic lateral sclerosis. In some diseases,

such as idiopathic anaemia, a combined sclerosis of ascending and

By

5y
%
Fic. 150. PRIMARY LATERAL SCLEROSIS. (From Oppenheim.)

The lateral columns [ frz) are almost erntirﬁ.l_g' ﬂuge:wmtgﬂ.

descending tracts is fonnd (Fig. 151).  Although each of these
diseases may be due to a separate toxin, the ultimate histological

lesion is much the same in all.

Fic. 151. CouMBINED SCLEROSIS, IDIOPATHIC ANAEMIA. (From Oppenheim.)

There is considerable degeneration in the dorsal and both pyramidal tracts,

The process commences with disintegration of axis eylinders
and myelin sheath, as in nerve, but not simultancously in each
fibre. It is soon accompanied by a proliferation of neuroglia and
the destroyed nervous tissue is in part replaced by neuroglia.

The changes can be made evident by special stains. In the
earlv stages, a transverse section stained by the Marchi method,
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shows the alffected tract studded with black dots, and the
remainder of the normal yellow tinge. The black dots vary in
size on account of differences in the size of the fibres and the
amount of swelling at various periods of degeneration. In later
stages the Weigert haematoxylin stain tinges the sound myelin
sheaths black, while the sclerosed areas appear yellow and thus
shows how much normal tissue has been affected and has dis-
appeared. The increase in glia tissue fibres can be shown with
Weigert's special blue glia stain.

As the name implies, insular, or disseminated sclerosis, is a
disease commencing in several foei, mostly in the spinal cord but
also in the medulla and higher centres. It may be termed a
transverse disease of the cord in contradistinction to the systemic
or longitudinal diseases, because the lesions, speaking generally,
are wide and shallow: that is, the degeneration may occupy a
considerable area of the cord at any particular level but may
extend a very little distance above or below. The foci vary
much in size and extent. The disease begins as a primary
sclerosis with overgrowth of glia, leading secondarily to the
destruction of nerve fibres within and in the neighbourhood
ouly of the affected areas. The results may be demonstrated by
the methods indicated above,



APPENDIX

ONLY some of the more special methods for pathological work are
mentioned here. For ordinary methods, the student should consult
the Appendix to the Essenfinls of Hislology.
In preserving tissues for examination it is important that
(1) they should be obtained as fresh as possible and not have
been in contact with water ;
(2) small pieces of tissue be taken and at least twenty times their
volume of fixing fluid be used ;
(3) where possible, a portion of normal tissue should be included.
The fixing agent to be used will vary according to the special points
to be brought out.
For general use a mixture of

Potassium bichromate, - - - - - 25
Sodinm ehloride, - - - - - - 0-55
Formaldehyde (40 per eent.), - - - - 3
ey P S AN B S R L e R e Ty

is satisfactory.

After 24 hours the mixture is changed for one without the formal-
dehyde, and again then from day to day.

Zenker's solution or a modification of i, consisting of the above
solution, with the addition of 5 per cent. saturated solution of mereuric
chloride in 0-85 per cent. NaCl, also gives very good results. Several
subsequent changes into 2'5 per cent. potassium bichromate solution
should follow after the first 24 hours.

The following staining methods are in frequent use for the demon-
stration of pathological degenerations and conditions,

1. Methyl Violet for demonstrating Lardaceous Degeneration,

(a) Stain section with 0-5 per cent. solution of methyl violet in water
for 1-2 minutes.
(6) Wash in water.,
G.H. 0
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(¢) Differentiate with 2 per cent. acetic acid for 1-2 minutes.

Watch the effect under the low power of the microscope.

(d) Wash free from acid.

(¢) Mount in laevulose or glycerine jelly.

By using ammoninm molybdate solution (1 per cent.) as a mordant
after (d), the colour may be better fixed and mounting in Canada balsam
made possible.

2. Searlel R Stain for Fally Degeneration.

Use a saturated filtered solution of the dye in a mixture containing
equal parts of 70 per cent. alcohol and acetone,

Small pieces of formalin hardened tissne, after bringing up to 70 per
cent. alcohol, may be stained in bulk and sections eut subsequently
on the freezing mierotome or, with more difficulty, cut first and then
stained.

The sections may be counter-stained with haematoxylin and cannot,
of course, be passed through aleohol, but must be mounted in glycerine
jelly or similar medium.

3. Pappenheim’s Stain for Plasma Cells,

Saturated watery solutions of methyl green and of pyronin are used,
mixed in the proportions of 3-4 parts to 1-1} parts. To obtain the best
results the tissues should be fixed in absolute aleohol.

Run the stain on to the section on the slide : after two minutes pour
off, wash rapidly with water, which removes some of the methyl green
stain : differentiate with 1 per cent. resorcin in absolute aleohol, dehy-
drate and mount in nentral Canada balsam.

The plasma cells are stained bright red and the nuclei blue green.

Heidenhain's fron Haemalorylin Nuelear Stain,

Use paraffin sections, preferably from material fixed in Hermann's
solution or mercuric chloride, and laid on albuminised slides,
After the usual preliminary treatment :
(1) place the slide in 2 per cent. solution of iron alum sulphate for
12-24 hours;
(2) wash in water and then stain with 1 per cent. haematoxylin
~ solution in 10 per cent. alcohol for 12-24 hours;
(3) wash and differentiate in the iron alum solution until the
nuclear structures stand out sharply. Use the microscope
for this purpose;
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(4) wash for 1-3 hours in running water ;
(5) dehydrate and mount in the usnal way.
The section may be previously counterstained with advantage in a
dilute solution of Bordeaux red for 24 hours,

v, Gieson stain for fibrous tissue.
Stain the section in the ordinary way with Ehrlich’s haematoxylin
or Weigert’s haematoxylin. This immerse in or pour on, for a few
seconds the following mixture ;

Saturated aqueouns solution of picric acid, - - - 100 parts.
Saturated aqueous solution of acid fuchsin (added until
a deep red colour is obtained, usually) - - . 1 to 3 parts.

Mix and filter.

Wash out very rapidly in water, followed by absolute aleohol.  Clear
and mount in the usual manmner.

The fibrous tissue or tissues that have undergone fibroid degeneration
are stained bright pink.

The muscular tissue is stained yellow, and the nuclei nearly black.

Mallory's connective lissue stuin.

Stain the sections for 5 minutes or more, in the 5 per cent. aqueous
solution of acid fuchsin. Transfer for 20 minutes or longer to the
following mixture :

Anilin-blue soluble in water (Griibler), - - . . (13551
Orange G (Griibler), - . . . . . - 20}
Phosphomolybdic acid, 1 per cent. aqueons solution, - 1000

Wash and dehydrate in several changes of 95 per cent. aleohol, clear
in xylol or in olenm origani eretici, and mount.

“The fibrillae and reticulum of connective tissue, amyloid, mucus,
and certain other hyaline substances stain blue; nuelei, protoplasm
fibroglia fibrils, axis eylinders, neuroglia fibres, and fibrin red; red
blood corpuscles and myelin-sheaths yellow ; elastic fibres pale pink or
yellow.”

Weigert's Stain for Elastic Fibres.

Make two solutions, containing 1 per cent. and 2 per cent. respectively
of fuchsin and of resorcin in distilled water. Mix and boil. While
boiling add 25 per cent. of liquor ferri perchlor. Continue boiling for
five minutes, stirring all the time. Cool and filter. Doil the precipitate
and the filter paper in 200 parts of 94 per cent. alcohol. Remove frag-
ments of paper: cool and filter. Make up to 200 parts again with

alcohol and add 4 parts HCl. Do not use for 24 hours.
G.H. 02
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Sections may be previously stained with lithinm carmine or subse.
quently with safranin. They are placed in the elastic stain for twenty
minutes to two hours, the stain washed off with dilute aleohol and are
then treated in the usnal manner for mounting.

Blood  Stains.

Jenner’s stain consists of a mixture in the proportions of 12 to 10
of 0-5 per cent. solutions of yvellow shade eosin (Griibler’s) and os
medicinal methylene blue in pure methyl aleohol (Merck’s *for
analysis ).

The dried blood film is fixed and stained in one operation by pouring
some of this solution on to the slide, covering with a watch-glass to
prevent evaporation and leaving to stain for two to four minutes. The
film is then washed with distilled water until of a faint pink colour.
Dry with good blotting paper and mount in neatral Canada balsam.
The nuclei are coloured blue, the cytoplasm pink, the red cells also
pink and the eosinophile and basophile granules scarlet and deep-blue
respectively.

Leishman’s stain iz best bought in powder form. Its preparation is
rather lengthy and complicated. A solution of 0:15 per cent. is made
in pure methyl aleohol. A few drops are placed on the film and the
slide gently rocked. After thirty seconds about double the quantity of
distilled water is added to and mixed with the stain. Leave on for five
to ten minutes, according to the thickness of the film. Wash with
distilled water, leaving a little on for about a minute : dry with blotting
paper and mount in Canada balsam,
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Caleareous degeneration, 14.
Claneer, metastases in, 61,
of bladder, 147.
of breast, 49.
seirrhus, H0,
encephaloid, 51.
of liver, 133,
of oesophagus, 109,
of pancreas, 137.
of prostate, 152.
of rectum, 47.
of stomach, 114.
of thyroid, 168,
of uterus, 162,
Capacity for growth, 43.

Carcinomatosis of peritoneum, 182,

Caseation, 40, D4, 185,
Cast, blood, 141,
colloid, 146,
fatty, 140,
homogencous, 141,
Cell, chromosomes, namber of, 2.
shape of, 2.
eytoplasm, 1.
degenerations, 7.
cloudy swelling, 7.
granular degeneration, 7.
infiltration, fatty, 12.
keratinisation, 11.
mucoid degeneration, 10,
spongioplasm, 6.
hyaloplasm, 6.
karyolysis, 5.
karyorrhexis, 5.
mitosis, heterotype, 2, 3.
normal or somatie, 1.
nests, 59,
normal, 1.
nueleolus, 1.
nuclens, 1.
eccentricity of, 1.
number of poles, 3.
number of spindles, 3.
phagocytosis, 5.
abnormally exerted, 5.
lost, 5.
plasma, 34.
poles of nuclens, 3.
position of chromosomes, 2,
Chanere, 37.

MORBID HISTOLOGY.

| Chlorosis, blood in, 173,

Chorea, 198,
Chorionepithelioma, 77.
hydatid maole, 77.
Langhans’ layer, 79,

Chromatolysis in poliomyelitis, 205,

Chromosomes, 1.
numhber of, in eell, 2,
shape of, in cell, 2.

Chondrosareoma, T3,

Cirrhosis of liver, 126.
atrophie, 126.
hypertrophic, 127.
syphilitic, 128,
unilobular, 127.

Clot, 16.

Cloudy swelling, 7.
of the heart, 96,
of the liver, 125.

Colitis, intestines, 121,

Collapse of lung, 85.

Colloid degeneration, 11,

Congestion, 15.

chronie, of liver, 125.

of lung, 85.

of stomach, 114,
Cystitis, 147.
Cytoplasm, 1.

Degeneration, calcareous, 14.

collowd, 11.

fatty, 12, 125.
glycogenous, 13.

horny, 11.

hyaline, 8.

lardaceons, 8.
myxomatous, 10,

Diphtheria, neuritis in, 191,

Disusge of muscles, 43,
Dysentery, 121.

Embolus, 17.
Emphysema, 85.
Encephalitis, 195.
perivascular infiltration in, 198,
syphilitie, 197.
Encephaloid eancer, 50, 51.
Endarteritis, 106,
internal elastie lamina in, 107,
intima in, 106.
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Endocarditis, 102,
acute, 104.
vegetations in, 102,

Endoeyst in liver, 134.

Endothelial eells, 40,

Endothelioma, 74.

Enterica, blood in, 175,
intestine in, 118,

Enteritis, 117,

Eosinophilia, 174

Epithelioma, 56.
cell nests in, 59,
of skin, 58.
of tongue, 109,

Fat necrosis, 136.
Fatty degeneration, 12.
Fibroblasts in inflamnmation, 34.
Fibroma, G4.
Fibrosis of glands, 187.
after inflammation, 33.
of pancreas, 137.
syphilitie, of pancreas, 137.
unilobular, of liver, 127.
Fixing agents, 209,

Ganglia, dorsal, 206.
Gastric ulcer, 112.
Gastritis, acute, 109,
chronie, 112,
subacute, 111,
Giant cell sarcoma, 70,
Giant cells in injury, 26.
in lymphadenoma, 186,
in tuberculous inflammation, 40,
v. Gieson’s stain, 65, 211.
Glands, in lymphadenoma, 186,
in lymphosarcoma, 187,
in tuberele, 185,
Glioma, 199,
Cilossitis, 1019,
syphilitie, 37, 109,
Glycogenous degeneration, 13,
Goitre, exophthalmie, 166.
simple, 165.
Gout, 187,
urates in, 187.
Cranular degeneration, 7.
Granulation tissue, 33, 35,
Granules in hyaloplasm, 6.

Growth, eapacity for, 43.
Gumma of brain, 199,

of liver, 132,

of pancreas, 137.

of testis, 150,

Haemorrhage, into brain, 22.
into adrenal gland, 170,
inte subcutaneous tissue, 22,
Heart, brown atrophy of, 96.
endocarditis, 102,
acute, 102,
chronie, 102,
fatty degeneration, 97.
infiltration, 97.
myocarditis, acute, 94,
chronie, 100,
syphilitic, 101.
pericarditis, 176.
vegetations in endocarditis, 102,
Heidenhain's iron haematoxylin stain,
210.
Hepatisation, grey, in pneumonia, 88,
red, in pneamonia, 88,
Horny degeneration, 11.
Hyaline degeneration, 8.
Hyaloplasm, 6.
granules in, b6,
Hydatid eyst, 135,
Hydatid mole in chorionepithelioma,
77.
Hyperaemia, 15.
Hypernephroma of adrenal gland,
170.
of kidney, 146,
Hyperplasia, 43.
Hypertrophy, 43.
through over-use of muscles, 43.
Hypoplasia, 43.

Infaret, 21.

anaemie, 19,

haemorrhagie, 17,

mn lung, 83.

in spleen, 139,
Infarction, 17, 83.

by embolus, 17.

and necrosis, 19,
Infiltration, fatty, 12, 125.

perivascular, 198,
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Inflammation, 27.

abscess, 29, 32,
actinomywcosis, 41.
acute, of brain, 1045,
acute endocarditis, 102,
bladder in, 147.
blister, 28.
by chemieal injury, 28,
by nitrate of silver, 28,
and caseation, 40,
causes of, 27,
chronie, 33, 37, 178.
cystitis, 147.
encephalitis, 195,

syphilitie, 197.
endocarditis, 102,
endothelial eells in, 40,
fibroblasts in, 34.
granulation tissue, 33, 35.
infeetive, 29,
in lymphoid tissue, 39,
membrane in diphtheria, 29,
neuritis, 190,
orchitis, 149,
pericarditis, 176,
peritonitis, 178,
plasma cells in, 34.
pleurisy, 178
position of, 27, -
produced by radium, 27, 28,
pus, 29,
bladder, 147.
syphilitic, 37.

in testis, 150,
tuberculons, 39,

of brain, 199,

giant cells in, 40,
Injury, 23.
chemieal, 28,
giant cells in, 26,
mechanieal, 24,
Intestine, 117,
atrophy of, 117,
colitis, 121,
mfammation of, 117.

in typhoid, 118,
lardaceonus disease, 117,
metalliec poisons, 118,
Peyer’'s patches, 118,
tuberculous uleers, 119,
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[ntestine, villi, 117.
Todine stain, 8.

Iron in liver, 131.
Irritants of lung, 95,

| Jenner's stain, 212,

Karyolysis, 5.
Karyorrhexis, 5.
Keratinisation, 11.
Kidney, adenoma of, 146.
Bright's disease, 190,
colloid easts in, 146,
fibromata, 146.
homogeneous cast, 141,
hypernephroma, 146.
lardaceons disease of, 145,
nephritis, acute glomerular, 140.
acute parenchymatous, 141,
chronie interstitial, 143.
subacute interstitial, 142.
subacute (chronie) parenchy-
matous, 141.

Lamina, internal elastie, 107.
Langhans’ layer in chorionepitheli-
oma, 19,

Lardaceous degeneration, 8,

Lardaceous disease of intestine, 117,
of kidney, 145.
of liver, 131.
of spleen, 138,

Large round cell sarcoma, 68,

Lead poisoning, 198,

Leishman’s stain, 212,

Leptomeningitis, 193,
syphilitic, 195.

Leucoeythaemia, 174,
spleen in, 139.

Leucoeytosis, 175.

Leucopenia, 175.
in enterica, 175.
in tuberculosis, 175.

Leukaemia, lymphatie, 174,
spleno-medullary, 174.

Liver, acute yellow atrophy, 129
brood capsules in, 134.
cirrhosis, 1206,

atrophie, 126,
hypertrophie, 127,



Liver
cirrhosis
syphilitic, 128,
unilobular, 127,
clondy swelling of, 125.
endocyst, 134,
fatty degeneration of, 125.
fatty deposits of, 125.
gumma of, 132.
hydatid eyst, 134.
infiltration, fatty, 125.
iron in, 131,
lardaceous discase, 131,

perieellular fibrous tissue, 128,

pernicious anaemia in, 131,

primary carcinoma of, 133,

tubercle of, 131,
Lung, 83.

anthracosis of, 95,

collapse of, 85.

pongestion of, 55,

emphysema, 85,

irritants of, 95,

oedema of, 86,

silicosis of, 95,

tubercle of, 90,

acute, B0,
semi-acute, 9,

Lymphadenoma, 185,

fibrosis, 186,

lymphatie glands in, 185.

in spleen, 139.

gyneytial masses in, 186,
Lymphatic glands, 183,

tuberculons infeetion, 186,

lymphadenitis, 183.

pigmentation of, 183.
Lymphoeytes, 33, 174.
Lymphoid tissue, 39, 186, 187.
Lymphosarcoma, 187,

Mallory's stain, 211.

Mastitis, 52.

Membrane in diphtheria, 29,

Meningitis, tuberculous, 196,

Mesotheliomata, 182,

Metastases, 45, 61,

Methyl violet stain, 8, 138, 209,

Mitosis, chromosomes, 1.
heterotype, 2, 3.
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Mitosis, normal or somatie, 1.
Mucoid degeneration, 10,
Muscle, cloudy swelling of heart, 96,
paralysis, pseudo-hypertrophie of,
191.
spindles, 192,
Myelitis, acute, 201,
Myelocytes, 174.
Myeloid sarcoma, T0.
Myocarditis, syphilitic, 101,
Myoma, 65
Myxoedema, 16G8.
Myxomatous degeneration, 10,

Necrosis, 19,
fat, 136.

Nephritis, acute glomerular, 140,
acute parenchymatous, 141,
ehronic interstitial, 143,
subacute interstitial, 142,
subacute (chronic) parenchyma-

tous, 141,

Neuritis, 190,

Nose, B0,

Nueleolus, 1.

Nucleus, 1.
eccentricity of, 1.
number of poles, 3,
poles of, 3.

Oedema of lung, 86.
Oesophagus, cancer of, 109,
Orehitis, 149,

Organisation in thrombhosis, 16,
Over-use of museles, 43,

Pachymeningitis, 201.
Panereas, 1306,
carcinoma of, 137,
fat necrosis of, 136,
fibrosis of, 13i.
syphilitic, 137.
cummata of, 137.
pancreatitis, chronie, 136,
* haemorrhagie,” 137.
Papilloma, 54, 148,
malignant, of bladder, 1485,
of skin, 54.
Pappenheim’s stain, 210,
Paralysis, pseudo-hypertrophie, 191.
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Pericarditis, 1706,
Pericellular fibrous tissue, 128,
Perithelioma, 75.
Peritonitis, 178.
Perivascular infiltration, in arthritis,
159,
i chorea, 198,
in general paralysis, 198,
Peyer's patches, 118,
Phagoeytosis, 5.
abnormally exerted, 5.
lost, 5.
Pharynx, 109,
Pigmentation of glands, 183,
of skin, 170,
Plasma cells, 34,
Pleurisy, 178,
Pneumonia, 38,
hepatisation, grey, 88,
red, S8,
lohar, 88,
Poisoning, aleohol, 191.
arsenie, 191,
lead, 191, 198,
Poisonz, metallie, 113,
Poliomyelitiz, anterior, 205.
chromatolysis in, 2005.
Polypus of rectum, 46.
of nose, 30,
Position of chromosomes, 2.
Precancerous stage, 46.
Proliferation of nearoglia, 197, 207.
Prostate, 151,
adenoma of, 152,
cancer of, 152,
enlargement of, 151.
Psammoma, 200,
Pus, 29.

Radium, inflammation produced by,
27, 28.
Eectum, adenoma of, 46,
carcinoma of, 47.
Regeneration, 43.
Retroperitoneal glands, 187,
Ricleets, 187.
Rodent uleer, 54.
from sehaceous glands, 56,

Salpingitis, gonorrheal, 156,

ESSENTIALS OF MORBID HISTOLOGY.

Salpingitis, tuberculous, 157,
Sarcoma, giant eell, 70.
large round eell, 68,
melanotie, 71.
myeloid, 70,
small round cell, 66,
gpindle eell, 69,
Sarcomata, 63, 66,
Searlet B stain, 210,
Seirrhus, eancer of breast, 50,
Sclerosis, amyotrophie lateral, 207.
insular, 208,
primary lateral, 206,
sebaceous glands, 56,
Septicacmia, 175.
Serons membranes, 176,
carcinomatosis, 1582,
chronie inflammation, 178,
tumours, 1582,
Silicosis of lung, 95.
Skin, papilloma of, 54.
Small round ecell sarcoma, 66,
Spinal cord, 201,
ganglia, dorsal, 2006,
locomotor ataxy, 206,
myelitis, acute, 201,
poliomyelitis, anterior, 205,
selerosis, amyotrophie lateral, 207.
insular, 205,
primary lateral, 206,
Spindle cell sareoma, 69,
Spindles, number of, 3.
Spleen, 137,
chronie congestion, 139,
infaret, 139,
in leucoeythaemia, 134,
in lardaceous discase, 138,
Iymphadenoma in, 134.
Spongioplasm, 6.
Stain for conneetive tissue, 211.
demonstrating lardaceous degenera-
tion, 209,
elastic fibres, 211.
fatty degeneration, 210.
fibrous tissue, 211,
nuelei, 210,
plasma cells, 210,
Stain, iodine, 8.
methyl-green and pyronin, 210,
methyl-violet, 8, 138, 2049





















