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Abstract

We studied a 14-year-old male dog necropsied. Gross findings were hemorrhagic nodules in the spleen, liver, heart 
and abdominal and thoracic lymph nodes. Histologically, we homogeneously observed tumor cells often with prominent, 
bulging and mitotic nuclei that were pleomorphic and hyperchromatic, forming small blood vessels. Tumors in all organs were 
diagnosed as capillary hemangiosarcomas. No tumor cells were detected in the lungs. We presume that the primary tumor was 
present in the spleen, from where it metastasized multiple organs via lymphatic vessels.
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Introduction

Hemangiosarcomas are the most common primary 
malignant tumors occurring in the spleen of dogs (3, 6, 
11, 13), and is capable of metastasizing various organs 
(14). Splenic hemangiosarcomas were reported usually 
metastasize the heart in than 25% of cases (2). It was also 
described that metastases of splenic hemangiosarcomas 
differ between small and large dogs, the later showing 
metastases in the abdominal and/or thoracic organs, muscles 
and subcutaneous flank (14). Canine hemangiosarcomas 
present in general high possibility of producing metastases, 
and primary hemangiosarcomas of organs other than the 
spleen are also known to metastasize as well (4, 8-10, 15, 
16, 18). In this work , we present a diagnosis of capillary 
hemangiosarcoma in an old, crossbred dog, that affected 
the spleen, liver, heart and abdominal and thoracic lymph 
nodes. The main purpose of this study is to characterize the 
morphological changes produced by the hemangiosarcoma 
in the different organs.

Case Description

The studied specimen was a crossbred, 14 year old 
male dog of large size (ca. 30 kg) . General signs prior to 
death were disorexia to anorexia, polydipsia, oliguria, and 
ascites. Ultrasonographic evaluation of the patient allowed 
to detect nodules in the liver and spleen. The dog received 
symptomatic treatment, but the condition did not improve 
and died. Abnormal tissues found at necropsy were fixed 
in 10% neutral buffered formalin solution, processed, 
sectioned at 4 μm, and stained with hematoxylin-eosin 
(HE). Histological examination was performed under light 
microscopy by 3 experienced veterinary pathologists.

Grossly, mild bloody ascites and pericardial fluid 
were detected. Multiple nodules of various sizes were 
observed in the spleen, from less than 0.5 cm to approximately 
10 cm in diameter (Fig. 1). Although a particular structure 
was not evident on the cut surface of these tumors, 
hemorrhage was a characteristic and constant finding. We 
found nodules of various sizes both in the liver and spleen 
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(Fig. 2). Hemorrhage was seen in the right atrium with a 
tumoral mass proliferation spreading to the surrounding 
muscular wall (Fig. 3). The thoracic and abdominal lymph 
nodes, especially the mediastinal and mesenteric ones, were 
swollen and hemorrhagic. Congestion and edema were 
observed in the lungs, but no gross nodules were detected. 
Histologically, tumor cells proliferating in the spleen, liver, 
heart and lymph nodes were identifyed. The morphology 
of tumor cells in each organ was basically the same, and 
often presented a prominent, bulging nuclei, that were 
pleomorphic and hyperchromatic, commonly with mitosis. 
The tumor cells formed small blood vessels, some of them 
associated to hemorrhagic lesions. In the spleen, the normal 
structure of the organ disappeared, and was completely 
replaced by tumor cells in main tumor growth areas (Figs. 
4 and 5). Necrosis and hemorrhage were more evident as 
extensive proliferation of tumor cells was observed. In the 
liver, these cells became clumpy and pressed the surrounding 
tissue with degeneration and necrosis of hepatocytes; 
infiltration of tumor cells into the sinusoids was also evident 
(Figs. 6 and 7). In the heart, tumor cells similar to those 
in the spleen and liver were seen infiltrating myocardial 
fibers, causing atrophy and degeneration (Figs. 8 and 9). 
Formation of capillaries by tumor cells was observed in 
some areas. In all lymph nodes, the cells infiltrated the 
dilated sinus, which was accompanied by the formation 
of miriads of capillaries plus hemorrhage (Fig. 10). Tumor 
cells at these locations were predominantly round, oval, 
spindle-shaped with distinct atypical nuclei, and often 
bearing mitotic figures. The lungs showed congestion and 
edema, but with no neoplastic changes neither observed 
at gross pathology nor histology. In summary, the overall 
pattern of growth of the hemangiosarcoma in the different 
organs was of capillary type.

Figure 1. Spleen. Nodules of various sizes. Figure 2. Liver. Nodules of various sizes.

Figure 3. Heart. Nodular lesion in the right atrium.
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Figure 6. Liver. Proliferated tumor cells pressing the 
surrounding hepatocytes. H&E. x100.

Figure 7. Liver. High magnificated Figure 6. Proliferation of 
tumor cells in sinudoids. H&E. x400.

Figure 4. Spleen. Proliferated tumor cells forming blood vessels. 
H&E. x100.

Figure 5. Spleen. High magnificated Figure 4. Formation of 
capillaries by tumor cells. H&E. x400.

Figure 8. Heart. Invaded tumor cells between myocardial 
fibers. H&E. x400.

Figure 9. Heart. High magnificated Figure 8. Proliferated tumor 
cells with atrophy of myofibers. H&E. x400.
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Discussion

At first examination at the Veterinary Hospital 
of the Veterinary Faculty, Universidad de la República 
(Montevideo, Uruguay), nodules were already observed 
in multiple abdominal organs by ultrasonography. 
Histologically, although tumor cells were inequivocally 
detected in the spleen, liver, heart and various lymph nodes, 
it was difficult to determine the primary site of the tumor 
due to the lack registry of time-dependent clinical findings. 
However, it is presumed that the spleen was the primary 
tumor organ because of the higher number and size of 
tumors. Besides, the hemangiosarcoma is characteristic 
of this organ. If the spleen was the primary organ of the 
tumor in our study case, the tumors observed in the liver 
and heart have to be considered as metastatic lesions. It has 
been previously reported that canine hemangiosarcomas 
occur frequently in the spleen, and that this tumor is 
present in about 20-40% of splenic abnormalities (3, 6). In 
addition, more than 80% of splenic abnormal masses have 
been described as hemangiosarcomas (13). This tumor was 
reported to frequently metastasize the liver (2, 4, 8, 10, 
14-16, 18), and it was also confirmed that more than 25% 
of splenic angiosarcomas metastasize the heart (2). Based 
on these reports and the present pathological findings, it 
is strongly possible that in our case the hemangiosarcoma 
first developed in the spleen, and then metastasized the liver 
and heart. Recently, an interesting clinical study reported 
the metastastatic behavior of splenic hemangiosarcomas. 
As a result of a clinical follow-up of 34 large dogs treated 
with splenectomy due to splenic hemangiosarcoma, it was 
confirmed that metastases were found in the the following 
anatomical distribution: abdominal organs (including liver, 
kidney, omentum, and lymph nodes; n = 23), liver (n = 
5), lungs and abdominal organs (including liver, kidney, 
omentum, and lymph nodes; n = 2), right cardiac atrium (n 
= 4), muscles (n = 2), lungs (n = 1), and subcutaneous flank 

area (n = 1) (14). On the other hand, it was reported that most 
of the hemangiosarcomas present in the heart metastasize 
the lungs, and also muscles (1, 15). However, in this case, 
no metastases to lung or muscle were observed. Besides, 
the fact that tumor cell infiltration was characteristic in the 
sinuses of each lymph node, suggests that the metastases 
detected in different organs were mainly disseminated by 
lymphatic vessels.

Hemangiosarcomas are usually subdivided into 
various types of growth patterns (5, 7, 12, 17). In this study, 
an interesting feature is that the hemangiosarcoma found in 
all organs was the capillary type.
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