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Abstract. The research was conducted to study the morphological, clinical, and
macroscopic characteristics of the different histological types of canine testicular
tumors. The material was obtained during a routine surgery for the removal of
testicular tumors in dogs in clinics of veterinary medicine in Kyiv. Tumors were divided
into sex cord-stromal tumors and germ cell tumors. Among the sex-cord stromal
tumors recorded Leydig (interstitial) and Sertoli cell tumors. Macroscopic and histologic
characteristics of canine interstitial (Leydig) cell tumor are described. It comprises 12%
of all testicular tumors. Interstitial (Leydig) cell tumor has a slower growth compared
to other testicular tumors, metastases are not observed. Half of the animals had no
clinical signs. Most interstitial (Leydig) cell tumor go together with the pathology
of adnexal structures. This is because Leydig cell tumor leads to increased levels of
androgens. This fact may cause the pathology of adnexal structures. Neoplasms are
recorded both on the right and the left testis. Leydig cell tumor was not related to the
cryptorchid testicles. Mostly, tumors are regular oval, brown or gray color, different
texture, and size with no signs of necrosis or ulceration. Macroscopic and histologic
characteristics of malignant tumors of the testicle are described.

A macroscopic picture was different and did not have clear meaning with the
histological type of tumors. Microscopically a seminoma was characterized by the
presence of layers of oval cells with the expressed grainy cytoplasm, surrounded by
connective tissue, in which there was significant lymphoid infiltration. Leydig cell tumor is
composed of cells that resemble Leydig cells and that are arranged into islands or tubular
structures. The polygonal eosinophilic cells with granular or vacuolated, which contains
lipids, were detected. Nuclei were a round mesh of chromatin and distinct nucleolus.
Sometimes the large cells with 1, 2, or more nucleoli were noted. In Sertoli cell, tumor
marked the various spectrum of cages from polygonal to prismatic sustenocytes.

Keywords: non-germ cell tumors, genital stromal tumors, benign tumors, Leydig
cell tumor, sertolioma, seminoma, testicular neoplasms, dogs
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Introduction

Risk factors for cancer in dogs are
generally similar in humans, although
many questions remain unclear in this re-
gard. The important role of genetic factors
is evidenced by the data on the unequal
frequency of neoplasms in dogs of differ-
ent breeds, as well as the fact that tumors
of dogs are often observed in purebred an-
imals (about 75%) compared with cross-
breed or mixed breed ones (Moulton,
2002; Dobson & Lascelles, 2003). This
assumption is not always confirmed, some
authors believe that the high incidence of
tumors in mongrel dogs is associated with
poor living conditions. It has been shown
that among breeds of various groups, the
highest numbers of sick animals are regis-
tered among service (50-70%) and hunt-
ing (25-37%) breeds, and the lowest — in
Toy breeds (8-28%) (Bernshtein, 2000;
Sereda, 2009; Henry & Higginbotham,
2010). It is possible, however, that a great-
er percentage of service and hunting dogs
breeds in the structure of morbidity, par-
ticularly tumors, is associated with a more
attentive attitude towards them by own-
ers and more frequent visits to veterinary
hospitals, given that these dogs are more
valuable in terms of economic consider-
ations of their use.

Analysis of recent research
and publications

An important endogenous risk factor
for tumors is the age of animals: mor-
bidity increases with age and is a well-
known fact. According to the age range
of diagnosis, tumors of dogs registering
throughout their life, even in the first
year, however, the largest part of sick
animals is observed at the age of 7-12
years. The average age of dogs with tes-
ticular cancer is 10 years. Extremely

rare neoplasms of the testes are found
under the age of 6 years.

One of the factors that increase the
risk of testicular tumors is cryptorchi-
dism with an inguinal or abdominal loca-
tion. Most authors note that the testicles,
which have not descended, sertoliomas
and seminomas develop more often
(Dobson & Lascelles, 2003; Villalobos,
2010). Higher number of tumors register
in the right testicles is explained by the
fact that they do not descend more often.

The breed predisposition to this pa-
thology is also described. Most often,
testicular tumors are recorded in dogs of
such breeds as Siberian Laika, Fox Terrier,
Afghan Hound, and Sheltie (Bernshtein,
2000).Clinical signs vary and depend on
several factors, first of all on the location
of the testicles (in the scrotum, groin, or
abdominal cavity), the presence of me-
tastasis, and the development of parane-
oplastic syndromes. At the same time,
testicular neoplasms are found acciden-
tally very often (North & Banks, 2009).
The most common clinical manifestation
of testicular tumors is feminization syn-
drome. The development of feminization
syndrome depends on the localization of
the neoplasm, localization in the scrotum —
16% of cases, in the groin — 50%, and in
intra-abdominal location — 70% (Bemn-
shtein, 2000). Moreover, bone marrow hy-
poplasia with thrombocytopenia, bleeding
with anemia and granulocytopenia, gyne-
comastia and galactorrhea, attractiveness
for males, atrophy of the opposite testis, at-
rophy of the penis with preputial sagging,
bilateral symmetrical alopecia in the geni-
tal area, inner thighs, abdomen, and chest
are also observed (Sereda, 2009).

The prognosis of the disease depends
on many factors. The significance of the
size of the primary tumor, its location,
the presence of regional and distant me-
tastases, the histological type and level of

94 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11, N2 3,2020



MamomopgponoziyHi ocobausocmi nyxsauH A€YOK y cobak

differentiation of tumor cells, infiltration
into the surrounding tissues, and the clin-
ical stage of the disease are considered.
However, the opinions about determining
the prognostic value of certain characteris-
tics of tumors differ among the research-
ers. Thus, most authors believe that a tu-
mor size less than 3 cm in diameter in case
of absence of metastases is associated with
better prognosis (Henry & Higginbotham,
2010; Dobson & Lascelles, 2003), and the
presence of metastasis is associated with a
poor further prognosis. At the same time,
there are opposite opinions: some authors
believe that metastases to regional lymph
nodes cannot be considered a prognostic
factor (Villalobos, 2010).

However, in the literature data, the
issues on the frequency of tumors oc-
currence in dogs, factors of anamnesis,
as well as the peculiarities of tumor mi-
cro- and macrocharacteristics, which a
veterinarian encounters, are not suffi-
ciently highlighted. The studying of the
pathomorphological features of testicu-
lar tumors is extremely important for an
accurate diagnosis.

Purpose. The aim of the work was
to study the frequency of diagnosis,
clinical morphological, and macroscop-
ic features of various histological types
of canine testicular tumors. According
to the goal, it was planned to investi-
gate: the pathomorphological features
of various histological types of tumors,
their clinical manifestation, and the re-
lationships between testicular tumors
emerging and anamnestic data.

Materials and methods
of research

Experimental materials were ob-
tained during elective operations for tes-
ticular tumors removal in dogs at the
veterinary clinic “Animal health”.

The pathological material was pro-
cessed according to generally accepted
histological methods.

For histological studies, a tumor or
part of it was sampled, along with the
capsule and surrounding tissues, and
placed into a special glass or plastic
container with a tightly ground lid. They
were fixed in a 10% neutral aqueous
solution of formalin according to Lil-
ly’s prescription, dehydrated in ethanol
of increasing strength, and after chloro-
form embedded in paraffin. Using a sled
microtome, sections of 6—8 um were ob-
tained. The histological structure of or-
gans and tissues was studied by sections
staining with Carazzi’s hematoxylin and
eosin. The histological slides were ex-
amined and pictures were made using
an Olympus BX-41 microscope (Goral-
skij, Radzihovskij, & Zayika, 2018).

Results of the research
and their discussion

The priority, when a testicular tumor
suspected, is a thorough history taking,
which must include data on the dog’s
behavior, the time of the disease emerg-
ing, the rate of tumor development, and
visual changes along this process. It is
important to find out if the treatment
was provided, what kind of treatment,
and when it was carried out. During the
clinical examination, a general exam-
ination of the animal is carried out and
considerable attention is paid to the area
of the pathological process. The gener-
al condition of the animal depends on
the type of tumor and its stage, but in
most cases, it changed insignificantly.
Decreased appetite and apathy are ob-
served in 18% of dogs. Testicular tu-
mors are accompanied by pain in 16%.

Palpation was used to determine the
location of the testicles. Their size, densi-
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ty, shape, consistency, and mobility were
determined. Examining regional lymph
nodes, attention was paid to their size,
density, mobility, and pain. Additionally,
a rectal examination was performed to
determine the condition of the prostate.

Morphological studies are the main
diagnostic procedure to establish the
nature of the tumor and its histological
type. These data in combination with
other methods allow determining the
stage of the disease and choosing the
most effective method of treatment. We
used two types of morphological stud-
ies: cytological and histological.

Testicular neoplasms are easily
amenable to surgical removal followed
by histological examination. Tumors
up to 1 cm in diameter were examined
completely. For a homogeneous tumor,
3 samples were taken along a line pass-
ing through the center of the tumor. In
the case of macroscopic inhomogeneity,
samples were taken from all areas, as
well as along the median line. In all cas-
es, it is important to take a sample at the
border of the healthy and affected tissue.
Together with the tumor tissues, a histo-
logical examination of regional lymph
nodes was carried out, which provided
a full characterization of the level of the
pathological process development. Dogs
with poorly differentiated tumors had
a poor prognosis compared to animals
with tumors made up of highly differen-
tiated cells.

According to the principles underly-
ing the classification of testicular tumors
of dogs (Meuten, 2002), tumors that oc-
curred in the studied random sample were
divided into sex cord-stromal tumors and
germ cell tumors. Three types of testicu-
lar tumors were most often found in small
domestic animals: a tumor from Leydig
cells — leydigioma, a tumor from Sertoli
cells —sertolioma, and a tumor of the sper-

matogenic epithelium of the seminiferous
tubules — seminoma.

An important prognostic factor is
the histological structure of the tumor.
Thus, an animal diagnosed with serto-
lioma or leydigioma has a more favor-
able prognosis than animals diagnosed
with seminoma. Some authors also con-
sider unfavorable factors such as the
degree of vascular and tissue invasion,
lymphoid infiltration, the size of the
zones of necrosis.

Leydigioma is an interstitial cell tu-
mor that develops from Leydig cells.
Leydig cells are hormone-producing cells
located between the seminiferous tubules
in the testes. They produce the hormone
testosterone. Also, in small amounts,
they synthesize female sex hormones es-
trogens and progestins. Leydig cells are
stimulated by luteinizing hormone, which
is produced by the hypothalamic-pituitary
system. Leydigioma can secrete testoster-
one, an excess of which leads to prostatic
hyperplasia and the formation of adeno-
mas of the hepatoid glands.

The tumor belongs to non-germino-
genic ones that can cause feminization
syndrome. In males observing libido
reduction, mastopathy development,
prepuce tissue swelling, testes size de-
creasing, becoming flabby, but sper-
matogenesis is preserved.

Changes in the skin and the hairline are
usually started as the shedding period in-
creasing. The coat becomes dull and brit-
tle, alopecia develops, which are mainly
localized on the sides. In most cases, the
tumor is benign, very rarely metastasizes.

Leydigiomas most often are not
accompanied by an increase in testes
volume, but they can be detected with
scrotum ultrasound examination. Ley-
digiomas made up 12% of all testicular
neoplasms and ranked third after sem-
inomas and sertoliomas. Leydigiomas
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occur, as a rule, in the prolapsed testes,
and in 15% of cases both testes can be
affected. If only one testis is affected,
then the other one atrophies.

The neoplasms were mainly repre-
sented by one node, but there were also
cases when several nodes form were
registered in one testicle.

Tumor consistency is soft, gray in
color with no signs of ulcers or necrosis.

Microscopically tumor consists of
atypical cells that are very similar to
their “normal cell analogues”. Tumor
cells are large, round, or polygonal,
sometimes hexagonal, have eosino-
philic granular cytoplasm, as well as a
small or medium nucleus located in the
center. Chromatin reticular, nucleoli are
well-defined. Cell boundaries are often
not visible. Sometimes large cells with
one, two, or several nucleoli were not-
ed. In some cases, spindle-shaped cells
with small nuclei and eosinophilic gran-
ular or vacuolated cytoplasm were ob-

served. Pronounces cell pleomorphism
and mitotic activity was noted.

Cytological diagnosis of testicular
tumors is well developed and has a high
sensitivity for the diagnosis of each in-
dividual type (Fig. 1).

Sertolioma is a tumor of Sertoli scaf-
fold cells (sustenocytes), which perform
a trophic function and produce proteins
that bind androgens. Most sertoliomas
are benign, although morphologically
benign and malignant forms do not dif-
fer. The malignancy of the process is
considered by the presence of metasta-
ses. Sertoli cells have testosterone and es-
tradiol receptors and are involved in the
regulation of spermatogenesis.

Macroscopically, the tumor is pre-
sented in the form of a node with clear
contours (Fig. 2). Very often the tumor
is surrounded by a connective tissue
pseudocapsule.

The color of the tumor is predomi-
nantly whitish or whitish-yellow.

Fig. 1. Cytological structure of leydigioma. Tumor cells with large nuclei
and vacuolated cytoplasm
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Microscopically the proliferation of tu-
mor cells in the interstitial tissue is detect-
ed. Sertolioma cells form sheets and cords.
The tumor is mitotically active. Dystrophic
changes were observed in the epithelium of
the seminiferous tubules. The dysfunction of
spermatogenesis is considered by a change
in the level of maturity and shape of sperm.
The tumor is accompanied by secondary in-
flammation very often. Tumor tissue vascu-
larization is predominantly moderate.

The tumor has a tubular structure
(small tubes separated by thin fibrous
connective tissue layers). Glandular struc-
tures are visualized in it, which have two
types of cell structure (cells with optically
empty cytoplasm and cells with hyper-
chromic nuclei and mitosis presence).

The histological structure of serto-
lioma was different. A wide range of
cells from epithelioid to spindle-shaped
resembling fibroma prevailed. Most of
the tumors consisted of sustenocytes of
various shapes: from polygonal to high
prismatic, which formed tubules or solid

areas. The tumor cells were eosinophilic,
with vacuolated cytoplasm, a rounded or
oval nucleus with a delicate chromatin
mesh, and a small nucleolus (Fig. 3).

Tumor cells have a clearly distin-
guishing nuclear structure and a pro-
nounced rim of the cytoplasm. The
nuclei are large, characterized by mod-
erate polymorphism, nucleoli are visi-
ble in them. In the structure of the tumor
tissue, the cells are located chaotically,
sometime they lie freely in tubules lu-
men as small groups. Signs of cellular
atypism were observed in the form of
nuclear and cellular polymorphism.

The tumor stroma is represented
by fibrous connective tissue layers, in
which the slit-like, often collapsed ves-
sels are located.

Seminoma is a highly malignant tu-
mor, most often found in cryptorchids.
In advanced cases, the tumor occupies
a large volume of the abdominal cavity,
is adherent to surrounding tissues, and
metastasizes to regional lymph nodes. It
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Fig. 3. Histological structure of sertolioma: hyperplasia of spindle cells with
hyperchromic nuclei. 400 x.

is possible to observe the bilateral affec-
tion or affection of one of the testicles.
To suspect seminoma is possible by the
appearance of the affected organ. A pal-
pating node or nodes are located in the
testicular tissue under the outer shell or
inside the organ. The tumor is mostly
painful, accompanied by secondary in-
flammation, and characterized by limited
growth in the form of a node or diffuse
growth with complete organ affection.

The initial localization of the neo-
plasm is the seminiferous tubules, but in
the case of testicular stromal invasion, it
acquires a diffuse form.

Macroscopically, the testicle is enlarged,
the tumor has no clear contours, the surface
is bumpy, thin-walled cysts were palpated
under the capsule. The consistency depends
on the presence and number of necrosis foci.
Section showed that the neoplasms were
loose, swollen, looked like multiple cavi-
ties filled with viscous grayish-white pus on
the periphery, and in the central part — with

dark red bloody fluid. The central part had
significant areas of hemorrhage and necro-
sis. Tissue vascularization was poor. Stroma
swelling (from moderate to pronounced)
with areas of hemorrhage was observed.
Spermatogenesis in the tubules was signifi-
cantly weakened or completely absent in
partly preserved tissue near the site of tumor
localization.

In the tumor growth zone atypical,
polymorphic cells of epithelioid or po-
lygonal form with rounded often large
nuclei with various figures of mitosis,
including atypical ones, are detected. In
some fields of vision multiple nucleoli
in the cells are visible (Fig.4).

In the other fields of vision, some-
times in the capsule, sometimes in places
outside of it, there are fields and groups
of monomorphic cells with light cyto-
plasm and clear boundaries of the cell
wall. The cytoplasm is vacuolated or
optically transparent. Vacuolization of
the cytoplasm indicates the presence of
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Fig. 4. The cytological structure of the seminoma

degenerative changes in the cells. The
cells are located diffusely or in the form
of small complexes bounded by fibrous
tissue, in which a large number of mature
lymphocytes and small foci of necrosis
are determined.

In the process of progressive tumor
tissue proliferation, violations of the
stromal-parenchymal ratio observed.
Lymphocytic ~ accumulations  were
shown in the tumor stroma.

As a result of the seminoma devel-
opment, the adjacent areas of the organ
undergo changes as well. As a result of
pressure from the tumor on healthy tis-
sue, circulatory disorders, edema develop
followed by disruption of the structure of
the spermatogenic epithelium and loss of
its functional activity take place. In some
cases, the tumor tissue invasion into the
capsule was also noted. In this case, the
invasion of tumor elements into the skin
of the scrotum is observed, the tumor be-
comes immobile, areas of inflammation
and ulcers are traced in the skin.

Conclusions

1. The ratio between benign and malig-
nant neoplasms of the canine testi-
cles was 1:4.2.

2. The prognosis of the disease and the
appointment of postoperative che-
motherapy depend on the histologi-
cal verification of the tumor.

3. The largest proportion among all tumors
of canine testicles in the studied sam-
ples were germ cell tumors, namely
seminomas, which were character-
ized by malignant course prevalence.
Among benign neoplasms, Leydigio-
mas and sertoliomas were observed.

4. The right testis is more often affected.
Half of the cases were recorded in
the testicle that did not descend with
an abdominal location.

5. No dependence on the consistency or
shape of tumors on their histological
type was found.

6. Carrying out the cytological studies, it
is important to remember that in 40%
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AHomayisi. [TposedeHi 00cnioHeHHsA 3 8UBYEHHA Yacmomu 0ia2HOCMY8AHHS, MOPGOM02IYHUX,
KAIHIYHUX ma MaKpocKomniyHux ocobausocmeli pi3HUX 2icmosoziyHux munie HO8oymMeopeHs
cim'aHuKie cobak. Mamepian Onsa OocnidxceHos 6ys ompumaHuli ni0 4Yac naaHosux onepayili
i3 npusody sudasneHHA HOBOyMeopeHb CiM’AHUKI8 Yy COOAK y pPi3HUX KAiHIKax eemepuHapHoi
meouyuHu micma Kuesa. lMyxauHu 6yau po3nodineHi Ha MyxaAuHU CMPOMU CMAmMeso20 MAMXY ma
2epMiHo2eHHI nyxnuHu. Ceped nyxauH CMpPoOMU cmamego20 mAxY peecmpysanu neliouzomy ma
cepmosiomy. OnucaHo MAaKpOCKOMIYHY ma 2icmoso2iyHy XapaKmepucmuku aeliduzomu y cobak,
AKa cmaHosumes 12 % 8i0 ycix HogoymeopeHs Cim’siHuKig. Jleliduzoma mae dewjo nosinbHiwuli
picm 'y nopieHAHHI 3 IHWUMU MyXAuHamu Cim’aHUKie, memacmasie He giomiyarome. binbwicmes
neliou2om cynposodxyoMbCA amosoziero NapaaHanbHUX 30103. HosoymeopeHHA peecmpytome,
AK HO PABOMY, MAK i Ha s1i6OMY CiM’AHUKAX. [TepesartHO MyxaAuHU rpasuabHoOi 08aab6HOT hopmu,
6ypozo abo cipozo Konbopy, pi3HOi KOHcucMeHyii ma po3mipy 6e3 03HaK 8UPA30K HYU HEKPO3Y.

OnucaHo MAKpOCKoMidHy ma 2icmosio2iYHy XapakmepucmuKU 3/10AKICHUX MyXAUH CIM)AHUKA
cobaku. MakpockoniyHa KapmuHa 6yna pi3HOO Ma He Masna YimKo2o 383Ky 3 2iCmos02iYHUM
munom HosoymeopeHsb. MIKpOCKONiYHO ceMiHoMa Xapakmepusysasnacb HaAsHicmio naacmis
MOHOMOPGHUX 080/IbHUX KAIMUH i3 8UPAXHEHOH 3epHUCMOI0 YUMONAA3mMoro, wo byau omoyeHi
CrosYy4YHOK MKAHUHO, ceped AKOI 3HaX00UIU 3HAYHY NiMgOIoHY iHginempayito. MikpockoniyHo
nelidueoma cknadaemoca i3 enaHAyAOUUMI8 Pi3HO20 cmyrneHs 3pinocmi, AKi pO3MaAwosaHi y
8u2nsa0i msis, ny4kis, rnaacmis. Crocmepieatome MOMI20HAMAbHI KAIMUHU 3 €03UHOMiNbHO
3epHUCMoto abo 8aKy0i308aHOKO YUMONMAA3MO, WO Micmums 7ainidu. Y cepmosniomi giomivanu
pi3sHOMaHIMHul cnekmp KAimuH 8i0 Mosni20HAMLHUX 00 MPU3MAMUYHUX CycmeHoyumis.

Knroyoei cnoea: HeOpibHOKAIMUHHI MyxAUHU, 2eHimanbHi cmpomanbHi MyxauHu, 0o6posKicHI
MYXAUHU, 71el0uU20-KAIMUHHA MyX/UHA, CepMOosioMa, CeMUHOMA, HOBOYMEBOPEHHA AEHOK, COBAKU
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