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Abstract

There are no reports of what kind of spleen tumors have developed within a certain period of time in Uruguay.
Therefore, we investigated spleen tumors that were surgically resected and brought into our laboratory for a year (2019-2020).
As aresult, 9 splenic tumors were observed. Hemangiosarcomas occurred at the highest incidence in 6 of 9 cases. In addition,
1 case each of lymphoma, fibrosarcoma, and perivascular wall tumor was observed. Furthermore, the perivascular wall tumor,
which has not been reported so far, was observed in a seven years-old female Cocker Spaniel.
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Introduction

Hemangiosarcoma has been described as the most
common splenic tumors in dogs in some countries (1,3,8,10),
and lymphoma has been well documented in the spleen
(18). In addition, splenic tumors such as osteosarcoma,
fibrosarcoma, leiomyosarcoma, liposarcoma, chondrosarcoma,
myxosarcoma, perivascular cell tumor and rhabdomyosarcoma
have also been reported (1,11,15,19). In South America, there
have been no reports of histopathologic typification and
epidemiologic study of spleen tumor has developed within a
period. Therefore, we morphologically examined surgically
resected splenic tumors brought to our laboratory for one year
in order to investigate frequency of spleen tumors in Uruguay.

Materials and methods

Samples of 9 spleen tumors surgically removed from
canines by private veterinary clinics from 2019 to 2020 were
referred to the Diagnostic Pathology Laboratory of Facultad
de Veterinaria — Universidad de la Republica (Montevideo,
Uruguay) for histopathological diagnosis. The breeds examined
were: Labrador Retriever (3/9), Crossbred (2/9), German
Shepherd (1/9), Rodeshian ridgeback (1/9), Golden Retriever

(1/9) and Cocker spaniel (1/9). There were 4 males and 5
females. The mean age of dogs was 9.6 years old (range 7-12
y. 0.). Samples were fixed in 10% buffered formalin solution,
processed, sectioned at 4 um, stained with hematoxylin-eosin
(H&E). Histopathological examination was performed under
light microscopy by four veterinary pathologists (BV, CL, KY,
IJMV). The expression of the Factor VIII marker was evaluated
in the selected samples according to protocols previously
established by other authors (7,12,13). For this study, tissue
sections were deparaffinized with xylen and hydrated through a
series of decreasing gradation of passages in ethanol (100°, 95°,
70°). A 3% peroxidase blockade pre-treatment was performed,
then heat-mediated antigen retrieval was carried out in a steamer
(Panavox, China), keeping the histological slides submerged in
0.01 M citrate buffer at pH 6 .0 inside a polypropylene Coplin jar
(Deltalab, Spain) for 30 min. The primary antibody was placed
on the sample of the preparation, and they were left in a humid
chamber at 4 °C overnight. The next morning, the detection
system (Mouse-on-canine HRP-polymer, Biocare Medical ,
USA) and Streptavidin peroxidase were added. The visualization
of the labeling was achieved from the use of Diaminobenzidine
for 3 to 5 min., controlling the evolution of the process by
permanent observation of the preparation under a microscope.
Samples were counterstained with Mayer’s hematoxylin.
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Table 1. Data, histopathological and immunohistochemical (IHC) diagnosis in each case

Case N°. Breeds Sex Age (years) Histological diagnosis IHC against Factor VIII
1 Rodeshian ridgeback ~ Female 9 Hemangiosarcoma (capillary type) Positive
2 Crossbred Male 9 Hemangiosarcoma (capillary type) Positive
3 German shepherd Male 12 Hemangiosarcoma (capillary type) Positive
4 Labrador Retriever Male 12 Hemangiosarcoma (capillary type) Positive
5 Cross Female 11 Hemangiosarcoma (carvenous type) Positive
6 Golden Retriever Male 7 Hemangiosarcoma (solid type) Positive
7 Labrador Retriever Female 7 Lymphoma Negative
8 Labrador Retriever Female 12 Fibrosarcoma Negative
9 Cocker spaniel Female 7 Perivascular wall tumor Negative

Positive controls were performed according to the
manufacturer’s instructions. For the negative controls, the
primary antibody was replaced in samples of the same tissues
by PBS, which were run in parallel and at the same time as
the samples to which the primary antibody was added.

Results

Of the 9 cases under study, 6 came from the city
of Montevideo, 2 from Canelones and 1 from Florida.
Macroscopically, 4 of them presented a nodular neoplastic
growth while 3 showed a diffuse growth. 2 of them have
no macroscopic description. Hemangiosarcoma was found
in 6 cases, and in each case fibrosarcoma, lymphoma,
and perivascular wall tumor were also found (Table 1).
Multiple primaries were not found. In hemangiosarcoma,
the neoplastic cells often had prominent, bulging nuclei
that were pleomorphic and hyperchromatic with mitoses
in all cases. According to the main growth patterns of
hemangiosarcoma, the capillary type was demonstrated
in 4 cases, and the cavernous and solid types in 1 case,
respectively (Figs. 1, 2 and 3). In the capillary histological
type, the growth pattern was infiltrative, the neoplastic cells
were arranged in monolayers or multiple layers along the
collagen trabeculae or collagen fibers, forming irregular
blood vessels. No invasion to blood or lymphatic vessels
was observed, the maximum mitotic rate was 3 mitoses per
10 high-resolution fields. The neoplastic cells in the capillary
hemangiosarcomas presented low pleomorphism and one
of the cases presented atypical mitoses and more than
10 cells with multiple nuclei in 10 high-resolution fields.
In the cavernous type, the growth pattern was expansive,
without invasion of blood and/or lymphatic vessels, the
neoplastic blood vessels were generally separated by fibrous
connective tissue. In this case, the blood vessels varied in
size and were often filled with blood cells. The cells of this
tumor type presented a mitotic index of 2 mitoses per 10
high-resolution fields, their cells showed low pleomorphism
and a high nucleus-to-cytoplasm ratio, more than 10 cells
in 10 high-resolution fields showed multiple nuclei. Finally,
in the case of the solid type, the growth pattern was non-

infiltrative, the neoplastic proliferation was composed of
solid cords of neoplastic cells that retained the ability to
form vascular channels and some of them invaded normal
blood vessels. Its mitotic index was 10 per high resolution
field, presenting high pleomorphism, 4 atypical mitoses and
more than 10 cells with multiple nuclei in 10 high resolution
fields. Neoplastic cells had a 1:1 nucleus-cytoplasma ratio.

In another case, the marginal zone of lymphoid
follicles proliferated, resulting in blurred borders between
adjacent lymphoid follicles (Fig. 4). Lymphocytes in
the proliferating marginal zone were rich in cytoplasm
with medium-sized round to elliptical nuclei with clear
chromatin, but no mitoses were observed. The neoplastic
cells invaded blood and lymphatic vessels. This case was
finally diagnosed as marginal zone lymphoma.

A fibrosarcoma composed of intertwined bundles
of immature fibroblasts that produce collagen (Fig. 5) and
invade blood vessels. In addition, mucin production was also
detected in some areas. The growth pattern was expansive
with a line of demarcation separating cell proliferation from
an area of necrosis. Nuclear dysplasia, cells with multiple
nuclei, and mitoses were frequently observed in tumor cells.
High nucleus-cytoplasm ratio in these cells.

The final case reported here was a perivascular wall
tumor whose growth pattern was infiltrative, characterized
by the formation of concentric layers of spindle-shaped
tumor cells centered around small blood vessels (Fig.
6). Most of the neoplastic cells were spindle cells, but
occasionally polygonal cells and multinucleated cells were
also found, producing collagen, with large nuclei in relation
to the cytoplasm, the mitotic index was 8 mitoses per 10
high-resolution fields, without cells with atypical mitoses or
multiple nuclei.

Immunohistochemistry  performed with von
Willebrand Factor-related antigen confirmed the presence of
strongly marked neoplastic endothelial cells in capillary (Fig.
7), cavernous (Fig. 8), and solid (Fig. 9) hemangiosarcoma.
The fibrosarcoma (Fig. 10), the perivascular tumor (Fig.
11) and the lymphoma (Fig. 12) did not show any labeling
in the neoplastic cells. The normal vessels of the different
specimens were used as positive controls of the technique.
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Figure 2. Hemangiosarcoma. Cavernous type. Neoplasic
formed by single and multiple layers of neoplastic cells supported blood vessels of variable size and separated by fibrous tissue
by collagen trabeculae and collagen fibers (H&E, 400x). (H&E, 400x).
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Figure 3. Hemangiosarcoma. Solid type. Solid cords formed by Figure 4. Lymphoma. Unclear borders between lymphoid

proliferating spindle cells surrounding small vascular channels follicles with proliferation of the marginal zone (H&E, 100x).
(H&E, 400x).
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Figure 5. Fibrosarcoma. Spindle-shaped fibroblast cells
arranged in intersected and interlaced bundles with collagenous proliferating spinoid cells around small blood vessels (H&E, 100x).
intracellular substance (H&E, 100x).
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Figure 7. Hemangiosarcoma. Capillary type. Positive
immunostaining against von Willebrand factor related antigen
(IHC against factor VIII-related antigen, 100x).
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Figure 9. Hemangiosarcoma. Solid type. Positive
immunostaining against von Willebrand factor related antigen
(IHC against factor VIII-related antigen, 100x).
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Figure 12. Lymphoma. Negative immunostaining against von
Willebrand factor related antigen (IHC against factor VIII-
related antigen, 40x).
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Discussion

Itis well known that hemangiosarcoma and lymphoma
are frequent tumors of the spleen. Hemangiosarcoma has been
reported to be present in about 20-40% of splenic abnormalities
(1,3). It has also been reported that 80% of hemangiosarcomas
were found in the biopsy materials of the abnormal spleens (10).
The most common tumor in this study was hemangiosarcoma,
which accounted for 60%. Hemangiosarcoma has been
described to be divided into various growth patterns (2,4,9,17).
In the present hemangiosarcomas, capillary growth patterns
occurred most frequently in 4 out of 6 cases. The epithelioid
growth pattern is considered to be highly malignant (14), but
it was not observed in this study. The lymphoma described
here was diagnosed as marginal zone lymphoma based on
its morphological pattern. This type of lymphoma has been
reported to occur frequently in dogs (11,18).

The mesenchymal sarcomas such as osteosarcoma,
fibrosarcoma, leiomyosarcoma, liposarcoma, chondrosarcoma,
myxosarcoma, hemangiopericytoma and rhabdomyosarcoma
have been reported as non-angiogenic and non-hematogenic
splenic sarcomas (1,11,15,19). In this study, fibrosarcoma was
observed in one case. Fibrosarcoma was diagnosed based on
the results of morphological characteristics. On the other hand,
perivascular wall tumor (hemangiopericytoma) was found in
one case. This tumor is known to occur in the skin (6). To our
knowlegemente, only one case of splenic perivascular wall
tumor has been reported (11). According to information from
the veterinarian surgeon, this case was not associated with a
skin tumor. In addition, the perivascular tumors of the skin
have been reported to have spread to the lungs, breast, internal
iliac lymph nodes and lumbar lymph nodes (5,16), but not to
the spleen. Therefore, we suggested that the tumor described
here was a primary splenic tumor.

In conclusion, morphological studies were
performed on 9 surgically removed splenic tumors brought
to our laboratory for one year. As a result, hemangiosarcoma
was found in 6 cases, and lymphoma, fibrosarcoma and
perivascular wall tumor were found in 1 case each.
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