


















































































































































































































































ADENOMA.

but. embryonal nephromas in which an adenomatoid type of growth
predominates, ‘“ adenomas ’ of adrenal cortical tissue which should
rather be termed benign hypernephromas (gq.v.), and ‘ sebaceous
adenomas >’ (which have been considered with the epitheliomas in
the preceding chapter). In addition there are adenomatoid hyper-
plasias such as are found in the thyroid, liver, and intestine
(Briinner’s glands in the sheep—see Fig. 35) which not infrequently
are unsuitably termed adenomas. Some of these lesions will be
mentioned elsewhere.

By

F1c. 36.—Structure of multiple adenoma of the pancreas in the bovine: Encapsulation
against the normal pancreatic tissue (below); from centre to above runs a tr abecula
of the stroma separating two lobules of the neoplastic tissue consisting of acini of
cells which do not differ from the normal except for their somewhat lar ger size.
(2162; 240 x.)

Of lesions, to which the application of the term adenoma 1s
without serious objection, the Onderstepoort collection contains only
13 examples. Six of these are thyroid adenomas (strumae nodosae)
of horses, two are hepatocellular adenomas associated with adeno-
matoid hyperplasia of the liver of pigs, and one is an hepatocellular
adenoma of the liver of an ox. These are dealt with in Chapter IV.
The remaining 4 cases comptise an example each of multiple adenoma
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CARCINOMA.

stroma in which are embedded, at intervals, slightly branched and
usually narrow tubules lined by epithelial cells. The latter are
somewhat variable; in most cases they are very tall (e.g. 4Hp)
columnar elements arranged in a single layer and with well-preserved
polarity. Their elongate-oval nuclei are situated towards the distal
pole of the cell. In such cases the lumen is a narrow slit. One
can also usually speak of the presence of a basement membrane. Tess
often the epithelials are cuboidal or even flattened and the lumina
correspondingly more prominent. Sometimes there is thickening of
the acinar walls into several layers of cells which may be more
irregularly arranged, and small, almost solid alveoli of cells bordered
by no distinct basement membrane may thus arise. The nucleoli
are usually single and distinct, the n | N ratio reaching ca. 1 : 14.
The lumina contain a somewhat granular eosinophilic material with
a few desquamated cells. Mitoses are fairly frequent.

Remarks.—Histologically this tumour corresponds to the
fibroadenoma pericanaliculare of human pathology. Schultz-Brauns
(1933) includes such tumours under simple neoplasms (adenoma
fibrosum or “ Adenom wom Bau der ruhenden Brustdrise’) (*).
One of such tumours i1s Ewing’s foetal fibroadenoma, with which this
neoplasm seems to have most in common. The embryonal character
of the tumour cells in this case is impressive; one cannot, however,
demonstrate transitions to fibroblast-like cells as in the case of many
other (mixed) neoplasms of the dog’s breast or in embryonal
nephromas. It is interesting that in man tumours of the male breast
also usually possess this structure.

Diagnosis.—Adenoma fibrosum of the male breast, probably an
embryonal tumour (°‘ foetal fibroadenoma ’’).

Carcinoma.

Under this category we include malignant epitheliomas, which
Lhave been discussed earlier, and the malignant tumours of epithelial
cells of other types. In arranging the Onderstepoort collection the
number of cases to be included 1n this diagnosis was greatly reduced
by the elimination of the following tumours from this heading:
thymoma (‘‘ thymic carcinoma ’’), mesothelioma (primary ‘‘ carci-
noma ’’ of serous membranes), and mixed tumours (such as those
frequently occurring in the breast of the dog and the embryonal
nephromas) which possess a carcinomatous moiety. It is consequently
not possible to compare with accuracy our figures for carcinoma with
those given by many authors whose conception of what should be
included under carcinoma does not depend on strict histological or
histogenetic definitions. Under the carcinomas we have included
also the tumours commonly termed adenocarcinomas and for the
following reasons:—

The term adenocarcinoma is a most unfortunate one, since the
compound names of oncological nomenclature have been and should
be reserved to denote mixed tumours. That the use of such a term
to describe also a simple tumour may confuse not only the elementary

2) In contradistinction to A. purum or ‘“ Adenom vom Bau der sezer-
s
nierenden Brustdriise .
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CARCINOMA.

lymphocytoma (lymphoid leucosis). Poultry show an overwhelming
preponderance of (glandular) carcinomas over epitheliomas, which
constitute only about 6 per cent. of the malignant epithelial tumours;
in contrast with the domestic mammals in this country, for which
the corresponding ratio 1s 78 per cent. Carcinomas of the domestic
fowl will therefore be considered first on account of their importance.

CarcinoMA IN POULTRY.

In poultry, 45 glandular carcinomas were encountered, including
one case in a turkey. Of those cases in which the site of the primary
tumours was known, the great majority (21) affected the female re-
productive tract (ovary or oviduct), while only 3 cases of carcinoma
of other organs were found. In a very large proportion of cases only
secondary lesions (almost always peritoneal implantations) were sub-
mitted for examination and it is doubtless correct to assume that in
all these the primary tumour was situated in the reproductive organs.
The only carcinomas, apart from those of the ovary and oviduct, were
one case each in the pharynx, the liver, and the intestine. The liver
carcinoma (C. hepatocellulare) is described in Chapter IV. The
pharyngeal carcinoma (C. leiomyomatosum) is more conveniently
referred to after a discussion of leiomyomatose carcinomas of the
fowl in general.

(1) Carcinoma of the Intestine.

A considerable misconception exists regarding the frequency and
importance of this lesion in the fowl. It is true that there are
authentic reports of the disease in question—EKEhrenreich and
Michaelis (1906), Ehrenreich (1907), Petit and Germain (1909), Joest
and Krnesti (1916)—and it is probable indeed that primary carcinoma
of the bowel is more frequent in fowls than in domestic mammals, in
which this disease may be considered rare. But there have been
many reports—and even some of the textbooks are guilty of this
error—of cases of ‘‘ carcinoma of the intestine > which were nothing
more than transcoelomic implantations on the mesentery and bowel-
serosa from a primary tumour elsewhere. It is surprising that even
so great an authority as Feldman (1932) has apparently been un-
critical in regard to this question, making the statement (on p. 312
of his work) that ‘“ adenocarcinoma of the intestine is common *’
and referring to his Fig. 148 as an example. The illustration in
question, labelled ‘‘ adenocarcinoma of the mesentery of a chicken ”’
is as typical a case of secondary peritoneal carcinosis as one could
wish to see, there being not the slightest indication of a primary
involvement of the bowel; one could safely predict that a microscopic
examination of the specimen photographed would show little if any
extension into the bowel beyond the subserosa and that the tumour
nodules would nowhere reach anywhere near the intestinal mucosa.
I cannot believe that Feldman really regards this as a primary tumour
of the intestine, yet it is equally hard to credit so meticulous a worker
with the looseness of nomenclature which the alternative implies.
Consequently Feldman’s figures for the organ distribution of car-
cinoma in birds investigated by him are misleading: he found no
fewer than 6. out of 15 carcinomas of the chicken to be of the type
referred to, and only 5 cases affecting the female reproductive tract.
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CARCINOMA.

generation *’ (*) than the tumour considered as primary. In a word,
secondary serosal carcinosis of the bowel is so very frequent in birds
that there is an onus on anyone reporting a primary lesion adequately
to exclude this possibility and not merely to disregard it, as is so
often domne.

Fra. 39.—Intestinal stenosis in the fowl produced by an implantation tumour situated about
an inch posterior to the pylorus : The point of stenosis is seen 2t the left of the lower
figure ; cranial to this are the greatly dilated bowel, gizzard, and glandular stomach
(right). Above, the primary tumour (Carcinoma leiomyomatosum) affects the
ovary. (15814; 2/5 x.) Scale in inches (above) and centimetres (below).

True primary carcinoma of the bowel of the fowl is usually an
ulcerating, stenosing tumour, often growing in scirrhous form
(IF1g. 38) and although it may penetrate the serosa and give rise to
secondary peritoneal implantations, it usually (and earlier) causes
true (blood-borne) secondaries in the liver; while secondary imi-
plantations of carcinoma on the bowel serosa are in their earliest
stages confined to the subserosa, where they are multiple and
numerous. Later they penetrate the muscularis. They seldom pro-
gressy further than to the outer aspect of the inner (circular) layer
of the muscularis. Occasionally, however, that layer may to some
extent be invaded. Rarely there is complete penetration of both

(3) By this T am attempting to indicate that the metastases should be
smaller in size, essentially lesions of the serosa, and not ulcerating, stenosing
lesions of mucosa and muscularis.
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CARCINOMA.

muscle tissue. I have devoted considerable thought to the question
of whether such tumours should be grouped with the mixed neoplasms
or not, and while 1t seems that there are weighty arguments both in
favour of following that procedure and in favour of not doing so,
it 1s advisable for practical purposes to discuss the tumours in ques-
tion along with the pure carcinomas. The problem is dealt with
again under the discussion of mixed neoplasms, but I may here
mention the considerations which have received attention in this
connection : —

1. There is considerable variance of opinion regarding the extent
to which the stroma (using that term in its widest sense) of a tumour
should have to be developed before the term ‘‘ mixed ’’ is applied
to the tumour tissue. The difficulty occurs, for example, with papil-
lomas, which by some are considered to be mixed tumours (fibro-
epitheliomas) especially when the connective tissue °‘ stroma >’ is
strongly developed. It is quite customary to label many tumours
of the uterus leiomyofibromas on account of the prominence of the
collagenous connective tissue. Yet a satisfactory case for the con-
ception that the fibrous moiety, as well as the adenomatous or the
leiomyomatous moiety, is neoplastic is often not made out. Others
(e.g. Borst) tend rather to regard the development of fibrous tissue
as a secondary process called up by the presence of the growing
““ parenchymatous >’ moiety and consider it as nothing more than
an excessively developed stroma; such an attitude is indicated by
the use of the terms adenoma fibroides, leiomyoma fibrosum, ete.;
and to distinguish such tumours from genuine mixed tumours such
terminology is most useful and simplifies the subject considerably.

2. Accepting for the moment that this conception is correct,
should we not deal in the same way with the ‘‘ stromal ’’ or support-
ing moiety of a tumour, whatever the nature of that moiety may be?
If, in other words, a tumour whose supporting moiety is excessively
developed and is of the nature of connective tissue is to be described
by the qualifying term ‘¢ fibrosum ”’ and not as a mixed tumour,
should we not do exactly the same with a tumour whose supporting
moiety is not connective tissue but smooth muscle tissue? If we hear
the objection that smooth muscle tissue is not even suitably to be
described by the term stroma, we point in refutation to an organ such
as the ovary, in which the tissue which exercises exactly the same
supporting function as is usually performed by connective tissue is
well known to be by no means of connective tissue nature, but rather
of smooth muscle type, or at least of a mixture of or transition
between the two. Yet here we would not hesitate to speak of the
tissue in question as a stroma for the epithelial elements. This
objection would not, then, appear to be a serious one.

3. Tt is worth attention that it is in the tumours of the very
organ (ovary) which has been used to illustrate this argument and
whose stroma is of the peculiar nature mentioned that smooth muscle
tissue comes to constitute such a prominent feature, in other words,
reflecting the normal histology of the organ. The phenomenon is
however not confined to the ovary itself but is also seen in tumours of
the oviduct and oviducal ligamert in avians and in tumours of the
uterus and broad ligament of mammals. Thus in both ovary and
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carcinomas are concerned, s constant; i.e. in both cases it appears
that the seeds responsible for the appearance of secondaries are
epithelial cells alone. This means, in respect of the ‘° mixed ”’
ariety of tumours, that the proliferation of smooth muscle is a
secondary effect set up by the presence of the epithelial cells wherever
they happen to fall on a spot where pre-existing smooth muscle is
available. It is most fortunate that we have been able to show that
this 1s the case, and our evidence, which we think may claim to be
regarded as satisfactory, has a three-fold basis:—

(1) demonstration that in the earliest metastases smooth
muscle proliferation has not yet started;

(11) demonstration of continuity between the proliferating
stromal (myomatous) moiety and pre-existing muscle;

(111) observation that in sites where smooth muscle is absent
or not readily available the myomatous moiety fails to
appear; the secondaries, e.g. in the liver and in the
mesentery, growing as pure carcinoma with ordinary
fibrous stroma.

It is this demonstration of the essentially secondary nature of the
muscular molety which prompts us to declare in favour of regarding
the tumours in question as related to simple neoplasms rather than
to mixed neoplasms and to employ for them the term carcinoma
leiomyosum or C. leiomyomatosum. In arriving at this conclusion
we have also been influenced by the fact that ovarian epithelium
normally requires a peculiar stroma for its support, which has much
of the myoid in its nature, and it is possible that the appearance
of a muscular moiety for the support of neoplastic epithelium ot
genital derivation is naturally related to this phenomenon. The
difficulty still remains of dealing momenclaturally with lesions 1n
which the muscle element greatly preponderates over the epithelial
(I'ig. 44) and with secondaries in which the epithelial moiety may
actually be undemonstrable, apparently owing to regression (Fig.
45). The first difficulty need not be considered serious, and the term
carcinoma_leiomyomatosum is applicable to such lesions, on exactly
the same basis whereon a carcinoma in which excessive developmen’f
of the stroma renders the tumour alveoli inconspicuous is termed a
scirthous carcinoma (carcinoma fibrosum). In the second case, 1if
epithelium is actually absent, the difficulty is perhaps a more serious,
although probably a more academic one. Yet a scirrhous tumour in
which the stroma had ‘‘ strangulated >’ the tumour cells would still
be called a carcinoma and only mistakenly (I presume) a fibromu.
It may, however, be urged that a tumour arising from and consisting
of plain muscle must be called a leiomyoma, even though its develop-
ment was due to proliferation of muscle cells to provide a stroma for
neoplastic epithelium which has been derived from an existing
primary tumour. Be that as it may, the term leiomyoma for such a
secondary would be utterly misleading and only the term ¢ secondary
carcinoma  lejomyomatosum  (with complete regression of the
epithelial moiety) >’ could give an accurate repr esentation of the
pathology and pathogenesis of the lesion. And 1t may be noted in
conclusion, as will be seen from the protocols, that this process of
¢ strangulation ”’ of the carcinomatous elements appears often to be
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F16. 40.—Massive and diffuse thickening of the walls of the small intestine and caeca from a

transcoelomic implantation of carcinoma leiomyomatosum (primary in the oviduct)
of a hen. (15018; 5.5 X.)
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HEPATOCELLULAR TUMOTURS.

In parts there are occasional giant cells, not occurring in clumps
but found several in close vicinity to on& another. They are irre-
gular in outline, measure up to 37u in diameter and have a massive,
heavily chromatic (granular) nucleus, which may be twisted, or
lobed, or irregularly quadrilateral, and does mnot show visible

nucleoli.

The liver tissue shows moderate fatty degeneration, central to
midzonal in distribution, and not affecting every lobule. In the
tumour also the fatty changes are patchy in distribution, affecting
a minority of the cell trabeculae. But sheaves of crystals, reacting
very weakly with Sudan III, are of constant occurrence throughout
both the liver and the tumour. The liver cells show a moderate
granular bile-pigmentation, which 1s less pronounced although
detectable in many of the tumour cells. There is no haemosiderosis.

Sections of the lung (Fig. 69) show that the metastatic nodules
do not differ in essentials from the primary tumour. The larger ones
are fully encapsulated, the smaller ones not, although they remain
circumscribed. Enlarged nuclei are somewhat more frequent in the
lung nodules and the uninuclear tumour-giant-cells described occur
often (they were mistaken for megakaryocytes in the routine exami-
nation). Lumen-formation is not prominent. Small haemorrhages
and lymphocytic inflltrations occur regularly. Intranuclear inclu-
sion of nucleolar origin occur more frequently and may reach a
diameter of 6u. They are hyaline, scarcely stained, and transparent.
Their areal ratio to the nucleus may be 1 : 2. The cell cytoplasm
is inclined uniformly to a basophilic reaction. In general the signs
of anaplasia are more prominent, irregularities of nuclear size and
shape, binucleate cells and even multinucleate cells (4-6) being seen
more frequently and nuclear hyperchromasia occurring more often.
Bronchioles enclosed within the tumour nodules may resist invasion,
but in other cases penetration of their walls is seen to be in process
(Fig. 69), the neoplastic cells having reached the bronchial epithe-
lium or actually having penetrated into the lumen. Mitoses are
absent and were not disclosed by a prolonged search.

Remarks.—This is a tumour of limited anaplasia showing
invasive growth and establishment of blood-borne pulmonary
metastases, which tend to become (unlike the primary tumour)
encapsulated as they increase in size.

Diagnosis.—Carcinoma hepatocellulare with pulmonary metas-
tases.

Case T (Ovine, 13320).

This is a portion of sheep’s liver originating from the Germiston
Abattoirs(®) and containing a large, solitary, oval tumour measuring
8 by 10 cm., lighter in colour than the surrounding hepatic tissue.
A large part of its circumference lies immediately beneath the
capsule of the liver, where, although producing slight irregularities
of the surface, it is covered by the serosa. At the margin, many
vessels of venous type are seen in the thin connective-tissue capsule.

() The Institute is indebted to Mr. J. Chalmers, M.R.C.V.S. for this
specimen.
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*CHOLANGIOCELLULAR TUMOTURS.

infiltrated by lymphocytes and neutrophjles and show newly-formed
connective tissue. From here the growth also encroaches on the
hepatic parenchyma which is congested and in which the cells show
varying degrees of degeneration and granular bile-pigmentation,
together with marked haemosiderosis of the Kupffer cells. (b) In
sections from other parts of the tumour there are extensive areas
where the cells are arranged to line multiple cysts (Fig. 92—upper
part of field), the epithelium varying from tall columnar to cuboidal
or even flattened. These cysts contain desquamated cells and are

IF1a. 92. -—(Jhola,n,éiocellular carcinoma of the dog : Adenoid (belcw)and cystic (above) types
of growth. (15152; 110x).
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THYMOMA.

the tumour cells. If such could also be demonstrated in the eosino-
phile granule-containing elements, valuable evidence of the suspected
transformation would be provided. However, in spite of the closest
scrutiny, it was not possible to identify such bodies in the nuclei of
granule-containing cells, although many of the eosinophilic pre-
cursors could not be distinguished from the tumour cells on any basis
other than that of the presence of granules in their cytoplasm.

As has already been mentioned, the appearances seen in this
tumour are also consistent with the transformation of the reticulum
type of tumour cells into the thymocyte type. But here also it seems
better to keep an open mind regarding this possibility.

The reticular intercellular stroma in this tumour is confined
maiuly to the vicinity of the blood-vessels, and in places where
capillaries are numerous a fairly continuous fibrillar stroma is to be
seen between the neoplastic cells; but here, as elsewhere (where
blood-vessels are less numerous), there appears to be no special
association of the fibrils with the neoplastic cells, and it was con-
cluded that these cells do not participate in the formation of fibrils(*).

In parts of the tumour there is extensive necrosis and fibrosis.
Blood-cells may be seen in direct contact with the neoplastic cells in
places. The mitotic index is nil.

Remarks.—No details of the autopsy appearances are available
in this case, which is therefore useful in illustrating with what degree
of certainty thymoma may be recognised in the absence of such
information, a point which is often of great practical importance in
veterinary pathological routine, in which so frequently accurate
information does not accompany the specimens submitted. From the
circumstance that the tumour tissue is encapsulated beneath the
pleura, one can deduce with reasonable certainty that it occupied the
mediastinum. The histologic and cytologic details—tendency to
invade the capsule, the structure of branching reticulum-like neoplas-
tic cells (not especially associated with fibrous reticulum) supporting
small round cells which appear to be largely passive in their be-
haviour, the presence of eosinophiles and their precursors, and finally
the Hassall’s corpuscles—all are typical of thymoma. Previously,
an erroneous diagnosis of ‘‘ round cell sarcoma *’ had been made.

Case 4 (Bovine, 12785).

The specimen, which represents the half of a tumour found
during the dressing of the carcass of an ox ‘‘ between the heart and
the bifurcation of the trachea ’’, is an ovoid mass measuring about
15 cm. in length. It is encapsulated beneath the mediastinal pleura.
On section a system of coarse bands of dense, white fibrous tissue is
conspicuous; these septa vary from 3 mm. to as much as 1 cm. in
width. They demarcate the soft, yellowish-white parenchyma into
irregular areas measuring from 1 to 4 ecm. in diameter. Reddish dis-
colorations (haemorrhages) are frequent in the tissue and may
measure up to 1 cm. in diameter.

(%) Note that with reference to the reticulum in normal thymic tissue the
position is generally regarded as being the same as is described in this tumour.
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MESOTHELIOMA.

1. Peritoneal Mesothelioma.

Case 1 (Bovine, 12147).

The specimen (Fig. 100) consists of a portion of omentum of a
bovine (age and sex not known) kindly sent in by Dr. G. Martinaglia
from the Johannesburg Abattoir. Its surface is covered by multlple
flattened nodules which vary in diameter from ca. 1 mm. to 1 cm.,
but more often are confluent to form large irregular plaques having
an uneven surface. Adjacent nodules are often connected by fibrous
filaments. A peculiar striped appearance of the membrane results
from the exposure of the omental fat in streaks alternating with the
neoplastic tissue. In some parts the newly formed tissue affects only
one surface of the membrane, but in the case of the (older) more
extensive plaques the whole thickness of the serosa is occupied, the
tumour appearing on both surfaces. The consistence is rather tough
and a rich system of connective tissue is visible on section thr oughout
the softer substance of the tumours. The colour is not preserved.

Fre. 100.—Gross appearance of omental mesothelioma of the ox: Flattened plaques of
neoplastic tissue between which the ‘omental fat is visible (12147 ; 3/4X).

Microscopically (Figs. 101 and 102), the neoplastic parenchyma
1s seen to grow exclusively in pre-formed spaces in the fibrosed
omentum, in many of which an endothelial lining is still present;
in other words it grows intralymphatically and its ‘‘ stroma ’’ is thus
largely pre-existent. The omentum shows a great increase of well-
differentiated connective tissue and the tumour cells are largelv
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PERITONEAL MESOTHELIOMA.

Frc. 101.—Mesothelioma of the omentum of the bovine (fig. 100) : Intralymphatic growth
in larger (above) and smaller (below) vessels of the subserosa; note the small
lumina which are formed. (12147; 60x).
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MESOTHELIOMA.

oedematous swelling extending from the sternal region to the head,
as well as to the thoracic and abdominal walls. (During life the
animal had presented a hippopotamus-like appearance due to oedema
associated with obstruction of the great veins from the head.) The
cervical lymph-nodes were enlarged. All thoracic and abdominal
organs were negative regarding the presence of a primary tumour
which might have explained the extensive affection of the pericar-
dium and pleura. -

F1e. 108.—Further lesions from the same case as fig. 107 : Multiple plaques and grape-like
growths on the pericardiac pleura. (10423B; 1/3X). . ‘

Microscopically (Figs. 109, 110, 111, 112), the neoplastic tissue
consists of a fibrous stroma containing nests of highly anaplastic
cells: these are most variable in size 12u to 30u), have weakly baso-
philic to distinctly acidophilic, finely granalar cytoplasm, are of
polygonal shape, and often are tightly packed together in epithelial
fashion without intercellular stroma. The nuclei are extremely
variable in size, from 8u to 22u in long diameter, and vary in shape
from short-oval or almost spherical to long-oval. Further, irregu-
larities in shape are common, and angular, lobed, and spindle-shaped
nuclei are seen. Typically, the nuclei would appear to have the
following structure: they are amblychromatic (vesicular), with a
fairly delicate nuclear membrane (recorded as being intermediate in
distinctness between that of a typical eudothelial and that of a
typical epithelial nucleus) and an exceedingly delicate and incon-
spicuous chromatin network; there are one or two (sometimes 3 or 4)
extremely prominent nucleoli, the n : N ratio seldom being less than
1 : 25 and reaching 1 : 5. The above described morphology applies
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NEUROFIBROMA.

which bears very numerous nodules having a tendency, especially
in the neck region, to produce comsiderable enlargements by con-
fluence; thus the neck is completely encircled by a raised plaque
of nodules which measures 11 ¢cm. across (elephantiasis newromatosa).
The single nodules are irregularly scattered over all parts of the
body, measure mostly 3 to 4 mm. in diameter and are seen to be
closely associated with the mouths of the feather-follicles.

&
|
5
.|
’

o=

Fra. 115.—Structure of cutaneous neurofibromatosis of the fowl: Whorled arrangement
of fibroblastic elements with tendency to myxomatoid growth in the centres.
(Compare with the structure of mammalian neurofibroma). (8602; 100X).

Microscopically, the nodules are seen to be thinly encapsulated
and to occupy the cutis vera, extending also into the subcutis. The
tissue has a very characteristic appearance (Fig. 115). A collagenous
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“‘ MIXED-CELLED ’’ SARCOMA.

are arranged in ill-defined and often loosely aggregated bundles
which run in all directions. The stroma is represented by scanty
thin-walled blood-vessels with which is associated a small amount of
collagen. The tumour cells are intimately associated with a rich
stroma of reticulum fibrils (as disclosed by the two fibrillar stains of
Mallory), and these react poorly or not at all with acid fuchsin.
These fibrils form a rich network, of which the larger bundles run
parallel with the cells, while the individual fibrils run in all direc-
tions between the cells and appear intimately associated with their
cytoplasmic borders. The tumour cells are mostly plump, spindle-
shaped elements, whose boundaries are indistinct, but which often
measure some 25u in length. Their cytoplasm is rather large in
amount and shows a very finely granular structure with the phospho-
tungstic acid haemaeosin stain (no fibroglia fibrils being demonstrable,
although after long preservation in formalin and Kaiserling this
would hardly be expected). They have vesicular, oval to spindle-
shaped nuclei, in which one, two or three large nucleoli are prominent.
The latter are often oval (e.g. 4:2x2-8u) and the n : N ratio may
be 1:6:5. Besides the above elements, there occur throughout the
neoplastic tissue, but especially at its infiltrating edges (where they
actually preponderate), larger cells usually having a stellate shape
but often also irregularly rounded and lying quite free from their
neighbours. These elements present a distinctly bizarre appearance
owing to the many distorted shapes which their nuclei are apt to
assume and to the great prominence of their nucleoli. These dis-
torted nuclei are connected by a series of transitional grades with
the oval or elongate nuclei of the spindle cells, and all transitions
hetween the two cell types occur. The large cells often measure R24u
in diameter (excluding their ill-defined cytoplasmic processes, when
present). Their nuclei vary much in size: most are irregularly oval
or rounded, many are kidney-shaped and not a few of bizarre angular
or multilobate form; or they may be boomerang-shaped, lying very
eccentrically in the cytoplasm: this eccentric position is associated
with the presence of vacuoles in the cytoplasm, forcing the nucleus
to the periphery. There are usually one or two nucleoli, but more
may be seen; they are almost without exception greatly enlarged,
and a great many of them show distinct changes in shape and stain-
ing reaction: oval, pyriform, and Y-shaped nucleoli are commonly
seen. In many the staining is modified owing to a central rarefied
area, which sometimes is so large as to occupy most of the bulk of
the nucleolus (“‘ inclusions ). Such vacuolated nucleoli especially
are very large; they may measure 4-2u in diameter, and the n : N
ratio reaches 1 : 5-4. Two vacuoles may be seen in a single nucleolus
or a number of minute ones may be present producing a morulate
appearance most aptly to be compared with that of a typical Negri
body in the nerve cells of the dog. In a number of cells the nucleolar
material is blotchy, lightly staining, and seems to have fallen apart
in a number of fragments of indefinite outline. Cells containing two
or several nuclei may be seen, and the latter are often closely packed
together, exerting pressure on each other: it is often difficult to
decide whether a cell has a single multilobed or fissured nucleus or
multiple closely-crowded nuclei. The cytoplasm of the cells much
resembles that of the more spindle-shaped elements. Its peripheral
part is intimately associated with a rich network of reticulum fibrils,
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ENDOTHELIAL TUMOTURS.

character of this stroma varies in respect of differentiation, some
bands being acellular and consisting of dense bundles of collagen
fibres, and others cellular, having a rich content of fibroblasts: the
latter trabeculae may become continuous with actual fields where
such tissue predominates in the picture and which are virtually
granulation tissue with active fibroblastic proliferation, budding of
capillaries, and an infiltrate of round cells, erythrocytes, and macro-
phages. In places these fibroblasts have a peculiarly loose distribu-
tion and are growing into masses of fibrin. Here also plasma cells
are fairly frequent and have a predilection for the edges of the
stroma, abutting on the parenchyma. In the thick septa occur dense
condensations of collagen, some of which resemble osteoid tissue,
being hyaline, staining intensely with acid fuchsin and containing
lacunar spaces (with radiating canaliculi) in which occur shrunken
cells. In such parts the parenchyma occurs merely as scattered islets,
often encircling stromal blood-vessels and producing a (false) peri-
theliomatous appearance; and there occur alsy large foci of round
cells undergoing extensive necrosis. The large septa contain blood-
vessels with large lumina and thick walls, and in them wide lymph-
containing vessels are also seen. Into the latter invasive growth of
the neoplastic cells may occur. From the main trabeculae, which
in other parts of the growth are far less prominent and more differen-
tiated than has just been described, proceeds a rich system of finer
septa which branch and anastomose to subdivide the ‘¢ parenchyma *’
incompletely into ill-defined areas of quite variable size and shape.
This finer ramification of the ‘“ stroma ’’ consists for the most part,
and in some areas almost exclusively, of thin-walled blood-vessels
having an inconspicuous fibrillar backing to their endothelium, and
this ‘“ stroma ’’ is not sharply distinguishable from the parenchyma,
there appearing to be all transitions from the endothelial elements
of the ‘‘ parenchyma ’ to the collagen-forming fibroblasts of the
““stroma 7.

The ‘° parenchyma ’ occurs as islands and strands of rather
closely packed cells having a moderate amount of faintly basophilic
cytoplasm, relatively large oval nuclei of the vesicular type but with
variable degrees of hyperchromatosis, a delicate nuclear membrane,
and nucleoli which are usually so inconspicuous as not to be readily
distinguishable from ‘¢ false nucleoli > or particles of the nuclear
basichromatin.  Only in individual cells may the nucleoli be
moderately increased in size, and even then they are only of a very
limited prominence (maximum n . N ratio = 1 : 16). Here and
there the nuclei may be closely aggregated in groups of half-a-dozen,
no cytoplasmic boundaries being distinguishable. ()ver the greater
part of the tumour the parenchymal islands are solid (FFig. 1374, be-
low, and Fig. 138). But in considerable areas the elements may be
arranged to surround blood-filled spaces, to which they form a wall
from one to four cells in thickness (Fig. 1374, above). The contained
blood is, to all appearances, in free circulation and in it free neo-
plastic cells occur. Areas of haemorrhage from these channels occur
towards the surface of the tumour. From the smaller septa of the
‘“ stroma ’’ a delicate system of reticular fibrils passes between the
neoplastic cells, but it 1s not conspicuous, even in Mallory-stained
sections. There is as a rule no condensation of this reticulum in
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ENDOTHELIAL TUMOTURS.

Fic. 148.—Application of Mallory’s fibrillar staining to the tissue shown in fig. 147 : Well
marked reticulum production in the whorls of endothelial cells with gradual

transition to the collagenous fibrils produced by the diffusely-growing cells.
(9061 ; 250 x).
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GLIOMA.

Case 1 (Fowl, 14258).

The subject was a Light Sussex hen, about one year of age which
was reported(?) never to have laid, to have run veering to the left,
and often to have fallen over on its left side. Finally the bird
was unable to stand, lay on its left side and although it continued
eat and drink it appeared stupified. Newrolymphomatosis gallinarum
was suspected. The specimen as seen by me consists of a transverse
section of the brain (ca. -5 cm. in thickness) the anterior face of which
transects the posterior part of the cerebrum, 3 to 4 mm. oral to the
transverse fissure and the posterior face of which transects the optic
lobes. On both the oral and the aboral aspects of this slice of brain
are seen focl which contrast with the surrounding brain tissue on
account of their distinctly whiter colour. In the unfixed specimen
they were also softer in consistence than the normal tissue. They
vary a good deal in degree of circumscription but none appears to be
encapsulated. In the following description it is assumed that certain
of the foci as they are seen in this slice of brain when its aboral aspect
is examined are continuations of foci present on the oral aspect; but
it was not desired to destroy the specimen for the sake of actually
proving this by the cutting of serial sections. The foci may be
described as follows:—

Oral aspect of the section.—(«) A rather sharply outlined quadri-
lateral focus, 8 by 9 mm. which stands vertically on one of its angles.
It is situated mainly in the lower part of the mesostriatum of the
left side, but 1t deflects the septum considerably to the right and also
continues through the latter to occupy a small part of the ventro-
medial portion of the right mesostriatum adjacent to the tractus
septo-mesencaphalicus. Its upper angle protrudes into the left lateral
ventricle. (b) This focus is ..naller and more poorly outlined. In
section it also appears somewhat quadrilateral and measures 3 x2
mm. It is situated in the lateral part of the hyperstriatum of the
left side.

Aboral aspect of the section.—(¢) An oval focus occupies the more
dorsal portion of the left optic lobe. Its long axis lies more or less
horizontally and it measures 9 x 6 mm. Its dorso-medial extremity
abuts on the median plane dorsally and its ventro-lateral pole has
replaced the dorsal portion of the tectum. This focus apparently
represents the aboral extremity of focus (b). (d) A small focus, oval
in outline and 4 mm. in long diameter, occupies the ventro-medial
portion of the right optic lobe, abutting on the median plane. This
apparently represents the aboral pole of that portion of focus (a)
which extends over to the right side. (¢) A minute focus, poorly
outlined and 1 mm. in diameter, lies in the right optic lobe 1mme-
diately ventral to the dorsal extremity of the tectum.

It thus appears that there were altogether three tumours: the
two larger of these stretched from the corpus striatum in front into
the optic lobe behind, one being confined to the left side and the
other being situated mainly on the left side but extending also across
to the right side. The third tumour was much smaller and was
situated in the optic lobe of the right side.

(2) Mr. D. Coles, B.V.Sc., Rindly supplied the history.
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GI.IOMA.

The tumour cells may have no definite arrangement, or in parts may
be arranged with their longest diameters parallel. Van Gieson stain-
ing demonstrates the absence of collagen from the parenchyma ; with
either of Mallory’s fibrillar stains, however, one sees a tangled and
all-pervading feltwork of fibrils reacting for neuroglia (deep blue
with the phosphotungstic acid haematoxylin stain—Fig. 152) and
which at their origins are so intimately associated with the proto-
plasmic prolongations of the cells that they appear to branch off
from or to be direct continuations of the latter. The nuclei are, on
the whole, of fairly uniform appearance, varying usually from 6p
to 8u in long diameter, and have inconspicuous nucleoli. In places
moderately hyperchromatic nuclei may be found and these are usually
larger, up to 154 in long diameter, and may have somewhat more
conspicuous nucleoli; the n : N ratio, however, does not exceed 1 : 32
in any cell and in the majority it is more in the neighbourhood of
1:80. Mitoses are not seen.

Remarks.—The site of occurrence, macroscopic appearance and
the histology, notably the microchemical demonstration of neuroglia
fibrils connected with the cells and the absence of collagenous fibrils
from the parenchyma place the assessment of this neoplasm beyond
doubt. In histological type the tumour would appear to correspond
most closely with the spongioblastoma multiforme of man, according
to the classification of Bailey (1927).

Diagnosis.—(Multiple) glioma of the cerebrum.

Case 2 (Fowl, 9805).

It is not possible to give an accurate account of this specimen,
which was unfortunately destroyed by error before the examination
had been completed. Only stained sections of the brain remain for
examination and it is consequently not possible to apply special
staining methods to the brain lesions. The specimen consisted of
the brain of a fowl, showing foci in the cerebellum; and the liver,
also showing foci.

Microscopically, a section of the cerebellum discloses the presence
of invading foci of a tissue closely similar to that described in Case 1.
A somewhat lobulated structure is conferred by septa of delicate con-
nective tissue, carrying small blood-vessels which show perivascular
accumulations of round cells (Iymphocytes and plasma cells).
Enclosed by these septa are solid aggregations of cells having irregular
shape and disorderly arrangement. Their cytoplasm is rather large
in amount and usually faintly acidophilic—dull pink, but at times
also a dull mauve, with haemalum-eosin. Tt 1is prolonged into
prominent processes. The nuclei are short-oval in shape and vesicular
in type. Most vary in long diameter from Tp to 12u. They have
a very rarefied chromatin network and usually one inconspicuous
nucleolus is seen (the n : N ratio being usually ca. 1 : 100); although
occasionally larger nucleoli occur and the n . N ratio may reach
L : 14. Sometimes a single cytoplasmic mass is provided with several
nuclei. Mitotic figures can be found, although they are rare.
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MELANOTIC TUMOURS.

Delicate secondary septa, composed almost entirely of blood-vessels
with mantles of round cells, indistinctly subdivide the larger lobules
of the parenchyma. But there is otherwise no trace of collagen
among the parenchymatous cells. The focus is unencapsulated.

The liver specimen was not considered satisfactory for examina-
tion. Multiple foci are present whose nature was not clear, but
in which neuroglia fibrils could not be demonstrated. There was no
proof that these foci were neoplastic or related to the brain lesions.
It is of interest to record that in Fox’s case is mentioned the presence
of a ““ slightly atypical metastasis in the liver . He does not, how-
ever, enlarge upon this finding.

Remarks.—Although unfortunately no brain material is avail-
able for the application of glia stains, the resemblance of the
haemalum-eosin- and van Gieson-stained sections in structure to
Case 1 is so marked that one is satisfied that a similar diagnosis is
justified. This tumour is somewhat more anaplastic and more rapidly
growing and some would doubtless term it gliosarcoma. The
difference is, however, only one of degree, and that term is not
favoured in modern nomenclature.

Diagnosis.—GQlioma of the cerebellum.

Summary.

Two cases of glioma of the brain of fowls are described. Such
tumours, exceedingly rare in domestic animals as a whole, have not
been recorded for this species and indeed no entirely satisfactory
proof of their occurrence in members of the class Aves has yet been
offered. The diagnosis has depended on the finding of non-encap-
sulated, softer, and whiter foci in the brain substance, which on
microscopic examination are found to consist of a lobular or alveolar
arrangement of stellate cells associated with the production of a felt-
work of non-collagenous fibrils which react, not for reticulum, but
for neuroglia. The specific fibrillar staining could, however, be
applied only in one of our cases. Apparently grades of malignancy
exist, as shown by variation in the presence of mitotic figures, and
absence or presence of moderate nucleolar enlargement. The possi-
bility should be borne in mind that the apparent rarity of glioma in
domesticated species, especially in birds, may in part be ascribed to
failure to make a thorough examination of the central nervous system
in routine autopsy work. Gliomas of the human subject are now-
adays being elaborately classified. Tt seems doubtful whether with
cur limited experience of gliomas of the lower animals, in all (includ-
ing my own) some nine possible cases, that the time is ripe for the
application of such a detailed classification to the lower animals.

A NoTE ox THE MELANIN-PIGMENTED NEOPTASMS.

Much confusion surrounds the problem of the histogenesis and
classification of melanin-pigmented tumours and in spite of the large
literature which surrounds this subject we cannot reach final con-
clusions until we know accurately the genesis of cells carrying
melanin pigment and the metabolism of melanin in the body. Com-
parative pathology has important material to contribute to this
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by Thomas (1929). These tumours were considered by him to repre-
sent pigmented baso-cellular carcinomas; but although their epithe-
lial nature is apparent, the propriety of this terminology is open to
doubt. It will be seen, therefore, that pigmented tumours of epithe-
liomatous nature—in contrast with those of sarcomatous nature (and
which are found most frequently in the horse)—occur in most species
of domesticated animals; and that in consequence, in the words of
McGowan ““ two types of melanomata—mesoblastic and epithelial—
occur . In these epithelial or apparently epithelial neoplasms, not
only cells of epithelial nature bear pigment; as is well known, there
occurs in the stroma a second type of cell—the ‘‘ melanophore *” as
opposed to the ‘ melanoblast ’—of mesenchymal nature, correspond-
ing with the cells of melanotic sarcomas, but in this case not neo-
plastic. The fact that the melanotic cells which have been grown
in tissue culture by Grand, Chambers, and Cameron (1935) showed
only mesenchymal-derivative characteristics does not help us in this
prohlem, because these observers were dealing with cultures of
melanotic sarcoma and it still remains possible that, could the cells
of melanotic carcinomas be grown in culture—a procedure which could
not be accomplished by Caylor and Schlotthauer (1926)—further
proof of the epithelial nature of the cells of this class of pigmented
tumour might be forthcoming.

The Onderstepoort material has not been of a nature to favour
elucidation of these problems of melanotic tumours and melanin-
metabolism, except in the case of the caprine specimens, which have
already been reported on by Thomas. Other observers, with far more
material, have been and are 1n a better position to take up this study
in the remaining species of animals (see the recent review of
McFadyean, 1933, on equine melanomatosis). We are here concerned
with the pigmented tumours only in so far as to indicate their occur-
rence in South Africa and the difficulties of classification which
exist.

The occurrence of a large number of cases of equine melanoma
(melanosarcoma) in the collection is of little further interest here.
The appearance of these tumours in an equine population is well
known to be dependent on the proportion of grey animals, although
the tumours are not strictly confined to animals of that colour. A
large numbers of cases of these melanotic skin tumours are not sub-
mitted as specimens, because not only is the diagnosis obvious, but
little further information than is already known can be gained by
straightforward study of these tumour cells, whose character 1is
largely concealed by their most excessive pigment-content. Among
the other species, melanotic tumours occurred most frequently in the
goat (40 per cent. of all caprine neoplasms). It is of interest to note
that these melanotic epitheliomas of the goat are not confined to
the Angoras, but also occasionally occur in other varieties (e.g. the
Swiss milch type); they have not however been encountered in other
than white goats. In the dog we have encountered five cases and
in the pig two. A melanotic tumour of the cat was found on micro-
scopic examination to bea basal-cell epithelioma andis described under
that heading (Feline, 14021). As has been mentioned, a pigmented
acanthoma was also found in the horse (Equine, 15312), as well as
pigmented epithelioma withétt specific tendencies. Both these
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distinguished by their pigmentation, high degree of cellular ana-
plasia, and a very different cell morphology. It is not too much to
say that between the basal-cell tumours and the pigmented caprine
tumours there is nothing in common beyond their occurrence in the
skin and our ignorance of their exact genesis.

It is hoped, in co-operavion with Dr. A. D. Thomas to under-
take further investigation of these caprine tumours at a later date.
Meanwhile T have indicated some of the problems that have to be
faced in the classification of the pigmented tumours for the purposes
of the Onderstepoort type-collection.

Tumours or MUSCLE.

Rhabdomyomata are not represented in the Onderstepoort col-
lection.

F16. 153.—Leimyoma of the oviducal ligament of the hen : The myoid nature of the neoplas-
tic tissue is obvious to the naked-eye. (14706; 2/3 X.) Reproduced through
the courtesy of the Editor of Farming in South Africa.

The great majority of leiomyomata occurred in fowls, in which
the common occurrence of these tumours is well known. The most
usual site is the ligament of the oviduct (Fig. 153) or the oviduct
(often the uterine portion) itself (14 cases). In one case the ovary
(see Fig. 154), ovarian bursa, and proctodeum were affected by multiple
leimyoma fibrosum (““ fibromyoma *’). This ovarian ‘‘ fibroid >’ was
very large, weighing approximately 2 Ib; in another, both ovary
and oviducal ligament were involved by a leiomyoma. In a large
proportion of lelomyomata the blood-vessels of the stroma are very
prominent (lecomyoma haemangiomatosum): these tumours were not
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considered to be mixed neoplasms (haemangioleiomyomata), and all
gradations in vascularity exist to the ordinary leiomyomas. As has .
been discussed when dealing with the epithelial tumours of the avian
genitalia and as will be mentioned again in Chapter X, a leiomyoma-
like moiety accompanies many adenoid carcinomas (carcinoma
levomyomatosum) and we were not inclined to consider these as mixed
neoplasms; further, it was also pointed out that not every neoplasm
composed of smooth muscle can be regarded as a leiomyoma, in the
fowl: such nodules may be implantation metastases of a carcinoma
leiomyomatosum in which, accompanied by great proliferation of the
muscular stroma, the epithelial elements have undergone regression.
The total number of leiomyomas encountered in fowls was 14. On
the other hand only two smooth muscle tumours were found in
mammals; multiple leiomyomata of the urinary bladder of a goat
(14142) and a malignant leiomyoma (°‘leiomyosarcoma ) of the
vagina of a bitch (Canine, 16310).

The structure of tumours of muscle is well known and details
will not be entered into in this text.

A Note oN TUMOURS oF THE ADRENAT GLAND.

Tumours of the adrenal have long presented a problem in classi-
fication to which the somewhat limited material in the Onderstepoort
collection cannot be expected to furnish: any final solution. These
tumours have long been treated as a group apart, recognised under
the name of hypernephroma. In recent years there has been an
increasing tendency to restrict this term to tumours of the adrenal
cortical elements, those arising from the elements of the medulla
being termed phaeochromocytomata or neuroblastomata, etc., accord-
ing to their nature and that of the stage which has been reached 11
the differentiation of the neuro-ectodermal elements from which they
arise. It has also become customary to attempt a division of the
(cortical) hypernephromas into benign and malignant types: some
authors (e.g. Geschickter, 1935) identify these with adenomas and
carcinomas respectively. There is, however, at least to the student
of comparative histology and oncology, a grave objection to this
terminology, because it carries with it an admission of the epithelial
nature of the cortical elements and of the neoplasms derived there-
from. But the fact is that these peculiar cells, of mesodermal
derivation, are by no means clearly of such a nature, and it is well-
known that, in domestic animals at least, intercellular fibrils are
demonstrable in the adrenal cortex, a circumstance which, strictly
speaking, is inconsistent with the epithelial nature of these cells
(see Chapter IT). Even if, for the purposes of normal histology, one
18, on account of the not very obvious nature of these reticulum fibrils,
willing to overlook this incompatability, in comparative oncology
one is soon confronted with the difficulty of tumours, clearly of
cortical origin, of which the cells are quite clearly related to fibro-
blastic elements rather than to epithelium. This dual potentiality
of the cortical elements was long ago recognised by Adami (1910)
and by Woolley (1902), who therefore spoke of cortical tumours as
“ mesotheliomas *>. The latter author showed that an apparent
adrenal ‘“ carcinoma *’ may have sarcomatous metastases. This being
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EMBRYONAL EPULIS.

The further features of this tumour are most conveniently dis-
cussed in a consideration of the variqus intercellular matrices which
make their appearance. Itmustherebereiterated that at the edges of
the solid alveoli (1) which are bordered by more cellular parts of the
““ stroma ’’ the transition from the ‘‘ parenchymal *’ elements to the
fibroblastic cells forming the trabeculae is a gradual one; it is often
impossible, when studying this transitional region to say of a given
cell whether it belongs to the peripheral cells of the solid alveolus
or to the internal layer of the ‘‘stroma . And the attempt to
decide this question is also a fruitless one, because one is convinced
that the ¢ stroma ’’ is, in these parts at least, an essential part of
the tumour, that it is itself neoplastic, and that the separation of
‘“stroma ”’ and ‘‘ parenchyma ’’ is a falsity. Further reasons for
this attitude will become apparent as the description proceeds.

All stages in the production of osseous tissue (Fig. 166, right,
above ; Figs. 167, 168) are to be encountered in both the parenchyma-
like alveoli and the stroma-like trabeculae (thus demonstrating the
similar potentialities of these two moieties), from the depositicn of
collagen, through osteoid tissue, and culminating in actual calcifi-
cation. The deposition of pre-collagenous or reticulum fibrils be-
tween the spindle-shaped elements of the solid alveoli has already
been mentioned. Further, the occurrence of well formed collagenous
bundles between these elements in places renders it impossible to
distinguish collagenised ‘° parenchyma ’> from the stroma-like
entity. In many parts this deposition of collagen occurs in the form
of hyaline, branching strands or masses, against the edges of which
cells  continuous with the other elements of the alveoli become
arranged or condensed in the form of a row of vertically disposed
osteoblast-like elements, which become enclosed within the matrix as
the deposition of osteoid progresses. These osteoblastic cells do not
differ 1n general morphology from the surrounding fibroblast-like
or endothelial-like elements: a somewhat deeper staining reaction
of the cytoplasm is, however, noticeable (as is usual in the case of
bone-forming cells) and the nucleoli are more prominent
(e.g. n : N=1:36). These changes progress to the deposition of
calcium centrally in the osteoid, whereby variable-sized but small
branching trabeculae or more solid plates of bone are laid down whose
lacunae are not arranged in Haversian systems. Identical changes
can be followed in the stroma-like strands, adding to the impossibility
of separating this entity from the ‘‘ parenchyma ”’.

A further and most interesting metamorphosis is that cells of the
‘“ parenchyma > may occasionally become concentrically arranged
and their cytoplasm transformed to form small keratinized
‘“ pearls >’ usually occurring in groups. These ‘‘ pearls 7 (Figs. 167,
below, right; 168) consist of several concentric lamellae composed of
the keratinized cytoplasm (with van Gieson, a pale almost golden-
vellow colouration) of whorled cells surrounding one or more central,
large, swollen, squamous-like elements constituting the bulk of the
body in question and measuring up to H0u in diameter. In these
cells distinct epithelial fibrils and between them intercellular
bridges can be seen (prickle-cells). It must be emphasized that these
cells having the morphology of squamous epithelial elements and
taking part in this pearl formation are intimately related to the
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MIXED TUMOURS.

F1a. 170.—Another of the pulmonary metastases shown in f

g. 165 : Assumption of an adeno-
matoid type of growth as the neoplastic cells line-out the pulmonary alveoli;
note the partial lining of an alveolus by columnar cells in continuity with the
neoplastic tissue just above the centre of the field. (7808 ; 250 x).
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SUMMARY.

veterinarians are made aware of the desirability of investigating
suspected cases of heart-base tumours an the dog (symptoms of ascites
and hepatic enlargement due to venous blood-stasis, etc.) with a
view to supplying fresh tumour tissue for transmission tests.

In the consideration of the histopathology of these tumours,
emphasis is laid on the high degree of cellular anaplasia which may
be encountered, as opposed to the usually accepted conception of a
cellular ““ monotony ’’ of the contagious tumours, and observations
are made on the variation in cell size and shape, nuclear size and
shape, and especially on the very constant presence of nucleolar
enlargement (which, if further evidence were needed of the truly
malignant neoplastic character of these growths, would be of signifi-
cance in the assessment of their nature).
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APPENDIX C.

Mrxed Tumours.

(1) Teratomata.
Bovine—6048 (Ovary—dermoid). . .o..ovveuure e iee et 1
Avian—9195 (testicle—tridermic), 11866 (ovary—didermic).................. 2

(2) Teratoid_or embryonal tumours—*‘ False” mixed tumours.
(¢) Kidney—(embryonal nephroma—* adenosarcoma ).
Equine—3446, B576...... ..ottt ittt 2
Bovine—3310 (1), 5648, 6455, 5207, T093.. ... oot 5
Ovine—3055, 324L. .. ... ... i 2
Avian—8405, 10682, 12143, 12628, 14189 (2), 15360, 16143............ 7
16

(b) Mammary gland (embryonal).
Canine—6660 (=8516 =8549) (‘‘chondrocystadenocarcinoma *’), 13676
(““ adenosarcoma '), 14605 (=15827) (* chondroadenosarcoma *’)
15458 (““ chondroadenosarcoma ), 15758 (‘“ chondroadenosar-
BOTHBY ™) w05 50058 5 0505 50550 s 8 0150 65 5 5 o st 8, 5 s s

(c) Other organs.
Bovine—See adrenal (malignant hypernephroma).

Ovine—5382 (lung—*‘ leiomyo-lympho-adenoma.”) . .......v.vvuenn.... 1
Canine—T7808 (1) (embryonal epulis: °carcinosarcoma’) ............. 1
ROTET: o575 6 9o die s i 15 589 B mes 2
(d) Site unknown.
Canine—2059 (embryonal tumour: “ carcinosarcoma’)................ 1
(3) Colliston Tumours.
Caprine—6377 (perineum : collision of acanthoma and pigmented epithelioma) 1
Avian—15100 (ovary (°): collision of histiocytic sarcoma and myelocytoma),
10918 (%) site unknown (ditbo)...........covivrrinnreie i 2
DO 555500 95,00 5555 G 18 8 3 L BRE § 988 3
(4) True Mixed Tumours.
Ovine—8187 (fibrolipoma). .. ... ..ottt e 1
Canine—14715 (MyoliPOIIA). . ..t vtt ittt ettt e i e 1
TORAT 5 1 25576035 s s i sammiians 2

(5) Papilloma and * Sarcoid —mized tumours of the skin (and muccsae).

Bquine—*‘ Sarcoid ” structure except where stated: 1695 (donkey), 2091
(donkey), 2275, 2601, 3309 (donkey), 4040 (mule), 4692 (—=4835—=5066
=6263), 6179, 6289 (mule), 6363 (sarcomatous tendency? intranu-
clear inclusions present), 6506 (=6740), 6813, 6973 (=17012—papilloma,
with early acanthomatous tendency ?), 7039 (donkey), 7727, 7838 (granu-
lomatous type), 8093, 8117 (fibromatoid type of papilloma), 8461 (sarcoid
type of papilloma), 8986, 9340, 9655, 10056 (myxomatoid type), 10972,
11303 (keloid type), 11562, 12088, 12324, 12325 (fibromatoid type), 12584,
12629, 12650 (granulomatous type), 12891, 14115 (fibromatoid type),
14841 (mule), 15103, 15172 (mule), 15266, 15405, 15792 (fibromatoid
type), 15899 (fibromatoid type), 16077, 16220..........ovvrrrennrnnn. 43

Nore.—All are situated on the skin or at natural orifices (sheath,
eyelid, etc.).

(*) With pulmonary metastases.

(%) Pulmonary metastases only submitted.

(3) With transcoelomic implantations of both moieties.

(*) Transcoelomic implantations of only the myelocytomatous moiety were submitted.
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