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HEMANGIOSARCOMA IN A SOUTH AMERICAN SEA LION
(OTARIA BYRONIA)
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Abstract: A 10-yr-old male South American sea lion (Otaria byronia) died after several weeks of depression,
anorexia, weight loss, and progressive respiratory distress. At necropsy, three confluent, lobulated, dark-red masses
were noted in the mesentery. Similar masses were also observed in the lung and both kidneys. Hemangiosarcoma was
diagnosed based on gross findings, histopathology, and immunohistochemistry. This is the first case of hemangiosar-
coma reported in pinnipeds.
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BRIEF COMMUNICATION

Hemangiosarcoma is an aggressive tumor of the
vascular endothelium that carries a poor progno-
sis.6,12 It commonly affects multiple internal organs
concurrently or in one cutaneous site.6,12 There is
controversy regarding whether the multiorgan pre-
sentation represents multiple independent neo-
plasms or metastases from a primary site. Rupture
of the tumor can lead to internal bleeding, followed
by hypovolemic shock and organ failure.7 A para-
neoplastic syndrome includes anemia and throm-
bocytopenia.7 Although most common in dogs and
cats, it is rarely reported in other domestic and zoo
animals.6,12

In sea lions, only a few cases of spontaneous
neoplasia have been reported, and most of these
cases occurred in stranded California sea lions.9

This report describes a multiorgan presentation of
hemangiosarcoma in a South American sea lion
(Otaria byronia).

A 10-yr-old male sea lion was housed in an out-
door exhibit at the Seoul Grand Park in South Ko-
rea and died after several weeks of depression, an-
orexia, weight loss, and progressive respiratory dis-
tress. Shortly after death, the sea lion was admitted
to the Department of Pathology, College of Veter-
inary Medicine, Seoul National University (South
Korea) for a postmortem examination. At necropsy,
the carcass was emaciated. The abdominal and tho-
racic cavities each contained about 1,000 ml of un-
clotted red-tinged thick fluid. Three confluent, dark-
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red, lobulated masses of approximately 5 cm in di-
ameter were present in the mesentery, between the
duodenum and the colon (Fig. 1). Cut surfaces re-
vealed multiple areas of hemorrhage and necrosis.
The lung and both kidneys had multiple soft, tan-
colored, blood-filled masses measuring 1–3 cm in
diameter. Representative tissue samples were fixed
in 10% neutral phosphate-buffered formalin, rou-
tinely processed, embedded in paraffin, sectioned at
3 �m, and stained with hematoxylin and eosin for
light microscopic examination.

The masses from the mesentery, lungs, and both
kidneys had similar histologic features consisting of
nonencapsulated, partially infiltrative, pleomorphic
cells, primarily polygonal to spindle shaped, lining
erythrocyte-filled clefts or channels, with interven-
ing hyaline eosinophilic material (Fig. 2). Neoplas-
tic cells had distinct borders, a scant to moderate
amount of eosinophilic cytoplasm, and an irregular,
flat to oval hyperchromatic nucleus with inconspic-
uous nucleoli and two to four mitotic figures per
high-power field (�400). Large areas of necrosis
and hemorrhage, intermingled with cholesterol
clefts and hematoidin depositions, were present. In
order to determine the cellular origin of the neo-
plastic cells, immunohistochemistry was performed
using Factor AIII (Dako, Carpinteria, California
93013, USA) as primary antibody at a dilution of
1:100. Immunoreactivity was detected by the stan-
dard avidin–biotin immunoperoxidase method
(ABC Elite Kit, Dako, Carpinteria, California
93013, USA). Canine renal hemangiosarcoma and
diluent without primary antibody were used as pos-
itive and negative controls, respectively. Approxi-
mately 40% of the neoplastic cells were strongly
positive for Factor VIII antigen (Fig. 2, inset).
Thus, based on the presence of vasculature lined
with anaplastic, plump endothelial cells of varying
size and Factor VIII staining, a diagnosis of he-
mangiosarcoma was made.
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Figure 1. Note three soft, lobulated, dark-red mes-
enteric masses between the duodenum and colon in a 10-
yr-old male Otaria byronia.

Figure 2. Photomicrograph of the mesenteric masses
of a 10-yr-old male Otaria byronia, showing pleomorphic,
mainly polygonal to spindle, cells lining erythrocyte-filled
clefts or channels. Hematoxylin and eosin (H&E) stain.
Bar � 100 �m. Inset. Note neoplastic cells positive to
factor VIII, avidin–biotin immunoperoxidase method.

In dogs, the spleen, heart, liver, lung, and skin
are the most common sites of hemangiosarcomas,
with the spleen, heart, and liver more often ob-
served as part of a multicentric disease. The kidney
and serosa of the urinary bladder are less frequent
sites for hemangiosarcoma and are often solitary
sites of involvement.6 In this sea lion, neoplastic
masses were present in the mesentery, lungs, and
both kidneys. These masses may represent multiple
independent neoplasms or metastases from a pri-
mary site. It is possible that the kidney, although
more frequently reported as a solitary site, or the
mesentery, which was the largest mass in this case,
could have been the primary site. The cause of
death is uncertain, but two possibilities are most
likely. The masses in the lungs did not occupy
enough surface area to directly compromise respi-
ratory function and thus to explain the progressive
respiratory distress noted clinically. Thus, the pro-
gressive clinical deterioration may indicate the
presence of progressive anemia, perhaps confound-
ed by thrombocytopenia as a paraneoplastic syn-
drome of hemangisarcoma.7 Antemortem blood
analysis was not performed to support or refute this
possibility. A second, and not mutually exclusive,
possibility was shock following rupture of the mas-
ses, as indicated by the bicavitary hemorrhage not-
ed on postmortem examination. Analysis of the ef-
fusion would be necessary to confirm that it was
not serosanguineous effusion, especially as foci of
rupture in the masses were not found on necropsy.
Additionally, this hemorrhage may have occurred
during postmortem handling of the animal, because
the blood was not clotted. However, should the an-

imal have been thrombocytopenic, then the blood
may not have been able to clot antemortem.

The etiology of naturally occurring hemangio-
sarcoma in animals and humans is unknown. Ger-
man shepherds, golden retrievers, and Labrador re-
trievers are overrepresented in many case se-
ries.3,10,11 Beagles exposed to ionizing radiation pre-
or postnatally have a documented increase in
hemangiosarcoma.1 Cutaneous hemangiosarcomas
are found more frequently in dogs with minimal
pigmentation and thin hair coats who are exposed
to ultraviolet light.8 In humans, human immuno-
deficiency virus infection and exposure to a variety
of chemicals, including arsenicals, vinyl chloride,
and thorium dioxide, are associated with hemangio-
sarcoma development.5 In California sea lions, otar-
ine herpesvirus-1 is associated with endemic genital
tumors,4 and organochlorines are related to cancer-
associated mortality in the same species.13 The
cause of hemangiosarcoma in this South American
sea lion remains unknown.

Hemangiosarcomas rarely have been reported in
zoo and wild mammals, with a case in an eastern
barred bandicoot (Perameles gunnii), and they have
not been reported previously in pinnipeds.2 As a
result of the condition’s biologic aggressiveness,
the prognosis for all species of animals with he-
mangiosarcoma remains poor. This case is present-
ed to contribute to our understanding of the prev-
alence and biological behavior of hemangiosarco-
mas in sea lions.
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