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Primary Cerebral T-Cell Lymphoma in a Sea Otter (Enhydra lutris)
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ABSTRACT. A 10-year-old female sea otter exhibited convulsions, arrhythmia, hyperthermia, forced breathing and anorexia and died after a
week. Histopathological examination revealed neoplastic proliferation of small round cells with scant cytoplasm and round or oval nuclei
distributed mainly in the thalamus. The proliferation of neoplastic cells was observed in the cerebral parenchyma and perivascular areas.
The neoplastic cells were immunopositive for CD3, but not CD20. No neoplastic proliferation of T-cells was found in other organs. Taken
together, we diagnosed this case as a primary cerebral T-cell lymphoma. To our knowledge, this is the first case of primary cerebral T-cell

lymphoma in a sea otter.
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Lymphomas are one of the important non-neuroectoder-
mal tumors of the central nervous system (CNS). In most
cases, CNS lymphomas are found as a part of multicentric
lymphoma [15]. The primary CNS lymphomas have been
reported as a rare case in dogs [2, 14], cats [4, 8, 9, 11], cow
[12] and pig [7]. In humans and cats, most primary CNS
lymphomas are B-cell origin [3, 11]. On the other hand, in
other animals, T-cell lymphomas are the majority of primary
CNS lymphomas [7]. Several tumors have been reported in
sea otter (Enhydra lutris): a cholangiocellular adenocarcino-
ma, leiomyomas and a pheochromocytoma [13], a malignant
seminoma [10] and lymphosarcoma [6]. Previously reported
lymphosarcoma of sea otter was lymphoblastic, involving
the mesenteric lymph node and thymus [6]. Here, we report
the first case of spontaneous primary CNS T-cell lymphoma
in a sea otter.

A 9-year-old female sea otter born in a zoo showed con-
vulsions, arrhythmia, hyperthermia, forced breathing and
anorexia. The sea otter was found dead a week after the
first convulsion. At necropsy, no macroscopic lesion was
identified in the CNS. In other organs, congestion in the
liver, emphysema and congestion in the lung and mucosal
hyperemia in the trachea were observed. The organs were
fixed in 10% neutral buffered formalin and sent to Labora-
tory of Veterinary Pathology at Osaka Prefecture Univer-
sity. The formalin fixed tissues were processed routinely,
embedded in paraffin wax, sectioned at 4 ym in thickness
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and stained with hematoxylin and eosin (HE). In addition to
HE stain, immunohistochemistry was also performed using
rabbit anti-CD3 (Dako, Glostrup, Denmark, 1:500), rabbit
anti-CD20 (Lab Vision, Fremont, CA, U.S.A., 1:1,000),
mouse anti- proliferation cell nuclear antigen (PCNA)
(clone PC10, Dako, 1:5,000), rabbit anti- glial fibrillary
acidic protein (GFAP) (Dako, 1:5,000) and rabbit anti-Iba-1
(Wako, Osaka, Japan, 1:1,000) antibodies. The sections
were incubated with the primary antibodies for 60 min at
room temperature. Then, the sections were incubated with
horseradish peroxidase-conjugated anti-mouse or rabbit [gG
secondary antibodies (Nichirei, Tokyo, Japan) for 60 min.
Signals were visualized with 3, 3-diaminobenzidine (DAB)
substrate (Nichirei). Cross reactivity of anti-CD3 and CD20
antibodies was confirmed by immunohistochemistry using
the normal lymph nodes.

In the brain, multifocal neoplastic proliferation of small
round cells was observed mainly in the thalamus and peri-
ventricular zone around the third ventricle (Figs. 1 and 2).
The aggregations of neoplastic cells were bilaterally located
in the cerebral parenchyma. The neoplastic cells invaded dif-
fusely surrounding parenchyma (Fig. 1). The neoplastic cells
were often found in the perivascular spaces (Fig. 2). Edema
and hemorrhages were occasionally observed around the
blood vessels surrounded by neoplastic cells. Necrosis with
infiltration of many foamy macrophages was also observed
at the lesion with severe proliferation of the round cells. A
small number of neutrophils infiltrated into the neoplastic
lesions. The neoplastic cells were 4-9 um in diameter and
had scant cytoplasm and round or oval nuclei with one or
two nucleoli (Fig. 2). The neoplastic cells showed moder-
ate cellular and nuclear pleomorphism. Mitotic figures were
occasionally observed (Fig. 2, arrow). Apoptotic neoplastic
cells were frequently observed. In other organs, adrenal cor-
tical adenoma, granular degeneration and swelling of hepa-
tocytes, congestion in the spleen and congestive edema and
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Fig. 1.
surrounding parenchyma. HE. Bar=100 ym.
Fig. 2.
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Focal proliferation of neoplastic cells at the cerebral parenchyma. The neoplastic round cells diffusely invade the

High power view of the round neoplastic cells into perivascular areas in the cerebrum. The neoplastic cells show

moderate cellular and nuclear pleomorphism. Arrows indicate mitotic figure. HE. Bar=20 gm.

Fig. 3. The neoplastic cells are CD3-immunopositive T-cells. Arrowheads indicate blood vessels. Bar=20 um.

Fig. 4.
vessel surrounded by neoplastic cells. Bar=20 ym.

emphysema in the lung were observed; however, lymphatic
system was histopathologically normal, and no neoplastic
cell was observed, except for the brain.
Immunohistochemically, the neoplastic round cells were
positive for CD3, a T-cell marker (Fig. 3); but, negative
for CD20, a B-cell marker. A large number of neoplastic
cells were positive for PCNA, indicating high proliferative
activity (Fig. 4). Numerous Iba-1-positive microglia and
macrophages were observed in the neoplastic lesions, and
increased number of GFAP-positive hypertrophic astrocytes
was seen around the neoplasm. Taken together, we diagnosed
this sea otter case as a primary cerebral T-cell lymphoma.
To the best of our knowledge, this is the first case of
primary CNS T-cell lymphoma in the sea otter. When many
lymphocytes are found in the CNS, inflammatory response
should be considered as a differential diagnosis. In the pres-
ent case, we diagnosed the CNS lesion as a T-cell lymphoma,
because of massive proliferation of CD3-positive cells in the
cerebral parenchyma with moderate cellular and nuclear
pleomorphism. Perivascular orientation of the neoplastic
cells is the characteristic of the CNS lymphomas in humans

Many neoplastic cells show proliferative activity by PCNA immunohistochemistry. Arrowhead indicates blood

and animals [5, 7]. In dogs and cats, the CNS lymphoma
has been found to occur at various sites, such as thalamus,
hypothalamus, olfactory bulb, midbrain, pons, cerebellum,
spinal cord, meninx and periventricular area [7-9, 11, 14].
Because of widespread distribution of CNS lymphomas, it
appears to be difficult to identify the primary site in the CNS.
In the present case, multifocal proliferation of neoplastic
cells was seen in the thalamus and around the third ventricle;
therefore, we could not identify the primary site of the lym-
phoma. Histopathologically, CNS lymphoma in the sea otter
was similar to CNS lymphomas in other species.

In humans, primary CNS lymphomas often occur in im-
munosuppressed individuals like transplant recipients or hu-
man immunodeficiency virus infected patients with acquired
immune deficiency syndrome [5]. In cats, the pathogenesis
of lymphoma is related to feline leukemia virus and feline
immunodeficiency virus infections [1]. On the other hand,
in sea otter, infection with the immunodeficiency viruses
has not been identified. In this study, we did not examine
infectious agents virologically; the detailed pathogenesis of
primary CNS lymphoma in sea otter remains to be clarified.
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