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VI. Tumours of the testis*
SVEND W. NIELSEN 1 & DONALD H. LEIN 2

Tumours of the testis are common in dogs, uncommon in other domestic animals.
Leydig cell tumours, Sertoli cell tumours, and seminomas occur with similar frequencies
and not uncommonly in the same testis. Dogs with Sertoli cell tumours may develop female
characteristics and become sexually attractive to other males. It is unusual for testicular
tumours in dogs to metastasize. Various histological types within the three main categories
are described.

This classification is based primarily on canine
testicular tumours, which account for more than 90%
ofall reported testicular tumours in domestic animals.
In only two other species does testicular neoplasia
take place with sufficient frequency to warrant
consideration-namely, teratomas in stallions and
Leydig cell hyperplasia in bulls.
A study was made of 344 testicular tumours seen

at surgical and necropsy examination of dogs. Of
these, 109 were Leydig cell tumours, 110 Sertoli cell
tumours, and 125 seminomas. Multiple and bilateral
tumours were common in the testes of old dogs.
Combinations oftwo or three of the above-mentioned
tumours in the same testis were present in 46 testes,
of which 39 with seminomas also had either a
Leydig cell or a Sertoli cell tumour, 4 contained
both Leydig cell and Sertoli cell tumours, and 3
contained all 3 types.
The mean ages of dogs with Leydig cell tumours,

seminomas, and Sertoli cell tumours were 11.2,
10.0, and 9.7 years, respectively. All the tumours
were located in scrotal testes, except 65-41 Sertoli
cell tumours and 24 seminomas-which were found
in either abdominal or inguinal sites. No Leydig cell
tumours were seen in cryptorchid testes.

Manifestations of feminization-homosexuality,
loss of libido, enlarged nipples, penile atrophy,
preputial atony, symmetrical hair loss, epidermal
atrophy, and prostatic squamous metaplasia-were
seen in 11 dogs with Sertoli cell tumours. Derma-
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toses (acanthosis, seborrhoea, and alopecia) were
present in 11 dogs with Leydig cell tumours. Rapidly
growing, large, malignant seminomas and Sertoli cell
tumours were often associated with lameness, pain,
and licking of the scrotum.
The gross appearance of the three common testi-

cular tumours varies sufficiently to warrant discus-
sion, although all are spherical and may reach a
diameter of 15 cm. The Leydig cell tumour has a
raised, soft, bulging cut surface of bright yellow-
orange or brown colour, frequently containing cysts
with either clear or bloody fluid. The Sertoli cell
tumour is usually hard and lobulated, with a white
or grey surface that may contain golden specks and
feel greasy. The seminoma has a homogeneous, soft,
bulging, slightly lobulated, clay-coloured, creamy
cut surface.
Although canine testicular tumours are common,

metastases are infrequent. In our series only 3 Sertoli
cell tumours and 7 seminomas had metastasized.
Evidence of local infiltration of lymphatics and the
pampiniform venous plexus of the spermatic cord
occurred in 5 of the seminomas studied. Histological
examination of the deep inguinal lymph nodes and
of the cross sections of the spermatic cord, adjacent
to the site of the surgical cut, for the presence
of tumour emboli should be carried out whenever
possible as an aid to the prognosis of a testicular
tumour.
The authors acknowledge the advice of Dr F.
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HISTOLOGICAL CLASSIFICATION AND NOMENCLATURE OF TUMOURS OF THE TESTIS

I. GERM CELL TUMOURS

A. SEMINOMA

1. Intratubular, with or without invasion
2. Diffuse type

B. EMBRYONAL CARCINOMA

C. TERATOMA

II. SEX CORD-STROMAL (GONADO-
STROMAL) TUMOURS

A. SERTOLI (SUSTENTACULAR) CELL TUMOUR

1. Intratubular, with or without invasion
2. Diffuse type

B. LEYDIG (INTERSTITIAL) CELL TUMOUR

1. Solid diffuse type
2. Cystic-vascular (angiomatoid)
3. Pseudoadenomatous

C. TUMOURS WITH INTERMEDIATE SERTOLI CELL AND
LEYDIG CELL DIFFERENTIATION

III. MULTIPLE PRIMARY TUMOURS

IV. MESOTHELIOMA

V. STROMAL AND VASCULAR TUMOURS

VI. UNCLASSIFIED TUMOURS

DESCRIPTION OF TUMOURS

I. GERM CELL TUMOURS

A. Seminoma
1. Intratubular, with or without invasion (Fig. 1, 2).

This is considered to be the earliest stage ofseminoma
and occurs either as a single microtumour or as a

cluster of tumorous seminiferous tubules that may
represent either intratubular invasion or a multi-
centric origin. Tubules are filled with large, uniform,
polyhedral, slightly basophilic tumour cells resem-

bling spermatogonia, contained in intact tubular
basement membranes. These are frequently sur-

rounded by what appear to be atrophic seminiferous
tubules. The tumour cells have large vesicular nuclei
and prominent nucleoli. Penetration of some tubular
basement membranes is frequent, with invasion of
the surrounding testis by sheets of tumour cells.

2. Diffuse type (Fig. 3, 4). This is the most common
form of seminoma and consists of diffusely infil-
trating solid sheets of uniform tumour cells engulfing
tubules, Leydig cells, and rete. The cells are tightly
packed, well-delineated, large, and round or poly-
hedral, with vesicular nuclei and one or two promi-
nent nucleoli. Huge, single nuclei and multinucleated
giant cells are occasionally seen, as are scattered,
vacuolated histiocytes, giving the so-called " starry
sky" appearance. Normal and bizarre mitoses are

frequent. Stroma is scant but, in rare instances, may
be sufficiently prominent to cause a pseudolobulation
of tumour masses between blood vessels and stroma.
Focal and/or perivascular aggregates of mature
lymphocytes are seen frequently. This tumour has
a tendency to invade lymphatics and venules of the
spermatic cord. The following features of seminomas
are important as differential diagnostic findings:
(1) the seminoma cell is the largest cell of the three
primary testicular tumours; (2) vacuolated histio-
cytes may be seen scattered throughout areas of
tightly packed seminoma tumour cells; and (3)
perivascular or focal lymphocytic cuffings are com-
mon findings.

B. Embryonal carcinoma

This is a poorly differentiated epithelial neoplasm
originating in undifferentiated cells. It may form a
histological pattern characteristic of solid or papil-
lary adenocarcinoma.

C. Teratoma

These tumours are seen most frequently in crypt-
orchid testes, particularly in stallions. Their histo-
logical pattern may vary greatly, depending on
which germ layer tissues are present and on the
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Fig. 1. Seminoma, intratubular (dog). Atrophic
seminiferous tubules.

Fig. 2. Seminoma, intratubular, without invasion
(dog).

Fig. 3. Seminoma, diffuse (dog).
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Fig. 4. Seminoma, diffuse (dog). Lymphocytes
and clear macrophages.

Fig. 5. Sertoli cell tumour, intratubular (dog).

Fig. 6. Sertoli cell tumour, intratubular (dog).
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Fig. 7. Sertoli cell tumour, diffuse (dog).

Fig. 8. Leydig cell tumour, diffuse (dog).

Fig. 9. Leydig cell tumour, diffuse (dog). Cells
rich in lipids.
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(dog). Atrophic seminiferous tubules.
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TESTIS

degree of neoplastic change. The common elements
are epitheliomas, cysts, chondromas, and myomas
in various combinations with each other or with
fragments of normal tissues, most frequently hair,
bone, or teeth.

II. SEX CORD-STROMAL (GONADOSTROMAL) TUMOURS

A. Sertoli (sustentacular) cell tumour

1. Intratubular, with or without invasion (Fig. 5,
6). Nearly half of all Sertoli cell tumours are present
in testes with tubular atrophy due either to crypt-
orchidism or to senility. Transitional forms between
Sertoli cell hyperplasia and neoplasia are frequent.
The tumour has delicate vacuolated cells, often
elongated and slender, with indistinct borders. The
absence of visible cell borders frequently leads to
the impression that the nuclei are placed in a lacy,
fibrillar, cytoplasmic syncytium. The cells are
frequently lined up like a palisade, perpendicular to
the tubular basement membrane. The nuclei are
ovoid, vesicular, and hypochromatic, with small
nucleoli, and mitoses are extremely rare. The cyto-
plasm has many lipid-filled vacuoles, causing a foamy
appearance, and may contain minute golden-brown
granules. The tubular pattern is retained in most
tumours except in the most poorly differentiated
Sertoli cell tumours. The tubular basement mem-
branes may appear either as thin, barely visible
septae or as thick fibrous strands, similar to those
seen in other sclerosing tumours. Tumour cells may
penetrate the basement membrane, resulting in
invasion of the surrounding testis.

2. Diffuse type (Fig. 7). This consists of large
sheets of uniform, faintly-staining cells with infre-
quent mitoses and without recognizable tubular
structures. These masses are occasionally separated
by vascular stroma or fibrous septa. Cystic haemor-
rhagic areas are frequent.

B. Leydig (interstitial) cell tumour

1. Solid diffuse type (Fig. 8, 9). Nodular hyper-
plasia of Leydig cells is a frequent finding in old
animals, particularly dogs and bulls, in which they
may progress imperceptibly to neoplasia. The differ-
entiation of hyperplasia and a benign tumour of
Leydig cells is arbitrary. In this classification, grossly
visible spheroid nodules were considered as tumours.
The solid Leydig cell tumour consists of diffuse

sheets ofuniform, polyhedral, well-delineated, deeply-
staining cells. The stroma is sparse and has delicate
strands of fibrous tissue surrounding abundant blood
vessels. Frequently, elongated tumour cells are
arranged like a radiating palisade around vessels,
with their nuclei of the end of the cell opposite the
vessel, giving a rosette-like appearance. The cyto-
plasm may contain clear vacuoles of various sizes
and golden-brown granules of lipochrome pigments.
The nuclei are small, round, and hyperchromatic,
with fine chromatin granules. Small, single nucleoli
are present and mitoses are generally absent.

2. Cystic-vascular (angiomatoid) (Fig. 10). Inter-
connecting strands of tumour cells surround spaces
of greatly varying size that either appear to be empty
or are filled with lakes of pink proteinaceous fluid
with varying numbers of erythrocytes. The cords of
tumour cells may be two or more cells wide, with
thin strands of vascular stroma between them. Many
large vessels are present throughout the tumour and
small arteries are frequently surrounded by rosettes
of elongated tumour cells.

3. Pseudoadenomatous (Fig. 11). This represents
an intermediate form between B.1 and B.2, with
masses of tumour cells isolated by capillaries and
vascular stroma. The pseudolobulation of small
groups of 10-30 cells by stromal septa is further
accentuated by the fact that microcavities or clear
spaces often appear centrally in the clusters farthest
away from the vascular stroma.

C. Tumours with intermediate Sertoli cell and Leydig
cell differentiation

This constitutes a small but very interesting group
in which the predominant tumour cell and its relation-
ship to stroma and vessels do not possess clear-cut
characteristics of either the Leydig cell or the Sertoli
cell tumour, possibly indicating a common cell of
origin for these two gonadostromal tumours.

III. MULTIPLE PRIMARY TUMOURS

All three epithelial tumours (seminoma, Sertoli
cell, Leydig cell) can occur simultaneously in one
testis, either as separate individual tumours or as
combined tumours with different degrees of inter-
mingling of cells. The most frequent combination is
a seminoma with either a Leydig cell or a Sertoli
cell tumour. If the tumours remain as individual
nodules, each will usually retain the histological
features described above. However, our series
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included a small number of collision tumours con-

taining both neoplastic seminoma and Sertoli cells,
and large parts of these tumours were made up of
solid sheets and tubular masses of medium-sized
cells that appeared to be intermediate in morphology
to seminoma and Sertoli cells. If limited sections are

available for study, even multiple cuts may not reveal
the type towards which some of these tumours are

differentiating. The histogenesis of collision tumours
with intermediate seminoma and Sertoli cell differ-
entiation is difficult to explain on the basis of present
knowledge of embryology. These tumours may

reflect a possible origin of both germinal and susten-
tacular cells from a primitive epithelial cell or

-perhaps more likely-it may be that both types
of tumour, when growing rapidly in the same envi-
ronment, may increasingly resemble one another in
morphological appearance (Fig. 12).

IV. MESOTHELIOMA

This is a papillary tumour, probably originating
in the mesothelial cells of a tunica albuginea and
consisting of one or two rows of parallel, ovoid,
hyperchromatic nuclei in cells with poorly outlined
cytoplasmic borders. Rosette-like clusters of free
tumour cells may be present on the surface of the
testes. This tumour is rare in domestic animals but
is frequently seen in laboratory rats and mice. It
differs from the angiomatoid tumour of the human
testis histologically and by. being located on the
surface and lacking fibrous stroma.

V. STROMAL AND VASCULAR TUMOURS

Connective tissue tumours ofthe testis are extreme-
ly rare and, when present, have the same appearance

as those occurring in other parts of the body.
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