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Abstract : A case of multicentric high grade T cell lymphoma is reported in a 5-year-old male Maltese

dog with generalized lymphadenopathy. The dog showed depression, anorexia, blindness, jaundice,
arrhythmia, and hematuria for 8 months. Complete blood count and chemistry profile revealed anemia
and increased alanine transferase, alkaline phosphatase, total bilirubin, and total cholesterol. Grossly, most
of lymph nodes, spleen, and liver were enlarged and neoplastic masses were occupied in these tissues.
Histologically, massive accumulation of small noncleaved neoplastic lymphocytes with high mitotic
figures was observed in all lymph nodes and spleen. Infiltration of neoplastic lymphocytes was also noted
in the lung, liver, kidney, eye, skin, muscle, and bone marrow of femur. Immunohistochemistry revealed
that tumor cells were CD3-positive and but CD79a-negative, consistent with T-cell lineage. In our best
knowledge, this is the first report of multicentric lymphoma clarified the origin of tumor cells in Korea.
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Lymphomas are malignant neoplasms characterized
by the proliferation of cells native to the lymphoid
tissues, that is, lymphocytes, histiocytes, and their
precursors and derivates [11]. The term “lymphoma”
is one of a misnomer, since this tumor is lethal unless
controlled or eradicated through therapy. Based on the
human terminology, non-Hodgkin’s lymphomas, also
known as canine lymphomas, are very common tumors
in dogs, but Hodgkin’s lymphoma had not been
discovered in dogs. In the general canine population,
the annual incidence of this tumor was estimated from
13 to 24 per 100,000 annually [11]. The mean age of
dogs with lymphoma varies from 6.3 to 7.7 years, with
no significant sex predilection [13]. Boxers, Saint
Bernard, Scottish terriers, basset hounds, Airedale
terriers, and bulldogs are reported to be at increase risk,
and dachshunds and Pomeranians at reduced risk [13].
Lymphosarcoma, resulting from the malignant transformation of developing lymphocytes, represents one of
the most commonly encountered canine neoplasms
[11]. These tumors are highly aggressive, and their
etiology remains obscure. However, a canine long-term

T-cell line, established from a dog with Sézary
syndrome and a canine large granular lymphocyte
leukemia, both producing retroviral particles, have been
recently reported [6].
According to anatomic and histologic criteria,
lymphoma can be classified into 5 different forms such
as multicentric, alimentary, subcutaneous, mediastinal,
and solitary or extranodal forms [11]. The most common
form in the dog is the multicentric type. Extranodal
forms involved in the central nervous system or eye
are less common type in dogs. Multicentric lymphoma
[1, 8], extranodal lymphoma [7], and intraocular
lymphoma [15] were previously reported in Korea.
However, the origin cells of their tumors were not
clarified in most cases. In this paper, we described a
case of multicentric T cell lymphoma in a Maltese dog
based on the histopathological characteristics and
immunohistochemistry.
A 5-year-old male Maltese dog was presented with
an 8-month history of depression, anorexia, blindness,
arrhythmia, mild jaundice, and hematuria. Physical
examination revealed lymphadenopathy at multiple sites.
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Lymph nodes were enlarged and firm, freely movable,
and painless on palpation.
Initial differential diagnosis included lymphoma,
metastatic tumor, lymphoid hyperplasia, and lymphadenitis. A complete blood cell (CBC) count revealed
anemia with a packed cell volume of 15%. Abnormal
serum biochemical results included elevated alanine
transferase (126 U/L), alkaline phosphatase (2,000 U/L),
total bilirubin (1.24 mg/dl), and total cholesterol (412.5
mg/dl). The dog was unresponsive to symptomatic,
fluid and chemotherapies. Because of poor prognosis
the dog was euthanized and submitted to the Veterinary
Pathology Laboratory of Cheju National University for
postmortem examination.
At necropsy, the dog was in poor physical condition
and there was a considerable depletion of adipose
tissue at the coronary groove and in the abdominal
cavity. The corneal opacity with central perforation was
observed in the right eye. Generalized erythemas of
well-demarcated red patch were distributed on the skin.
Milky-white gelatinous and pale yellow watery materials
were occupied in subcutaneous tissue. The lymph
nodes of the mandibular (4 × 3 × 2.5 cm in size),
pharyngeal, cervical, inguinal, popliteal (3 × 1.5 × 3 cm
in size), iliac, mesenteric, and most of subcutaneous
regions were severely enlarged (Fig. 1). The lymph
nodes in subcutaneous areas of skin were freely
movable, soft or rubbery. These enlarged lymph nodes
were occupied with yellowish tan oval masses ranged
from 2 mm to 4 cm in diameter. They were bulging
and uniformly firm on cut surface. The abdominal
cavity contained a large amount of watery blood stained
fluid. The spleen was severely enlarged to a size of
approximately 19.5 × 4-7 × 2 cm. Two yellowish, fairy
firm, and raised nodular masses, 1 to 1.5 cm in diameter
were presented in the surface of spleen (Fig. 1). Both
masses were surrounded by fibrous capsule. Dull
demarcated pale yellow discolorations were scattered
in the hepatic parenchyma.
Tissues samples from the neoplastic masses of
various lymph nodes, spleen, liver, heart, kidney,
femur, pancreas, and other representative parenchymal
organs were fixed in 10% neutral phosphate-buffered
formalin, routine processed, and stained with hematoxylin
and eosin (H&E) for light microscopic examination.
Immunohistochemical staining were performed on paraffin
embedded tissue sections with antibodies specific to Tcell marker, polyclonal rabbit anti-human CD3 (Dako,

Fig. 1. All mesenteric lymph nodes (black arrows) were
enlarged. Two yellowish masses (white arrows) were found
in the surface of spleen.

Denmark), and B-cell and plasma cell marker,
monoclonal mouse anti-human CD79a (Dako, Denmark).
For immunohistochemical staining tissue sections were
placed on poly L-lysine coated slides and were stained
by using the streptavidin-biotin method previously
described [3, 5]. Immuno-staining was done using a
Benchmark staining platform (Discovery; Ventana Medical
System, USA), with the DABMap detection kit (Ventana
Medical Systems, USA) using a streptavidin-biotin
amplification system. Slides were counterstained with
hematoxylin and bluing reagent.
Histopathologically, the tumor masses were characterized by massive solid proliferation of lymphoid cells.
All lymph nodes and spleen were composed of dense
population of neoplastic lymphoid cells resulting in
loss of their normal architecture. In lymph nodes,
neoplastic cells were diffusely distributed in cortex and
invaded with cord-like pattern in medullary cords and
sinuses. The tumor cells consisted of relatively uniform
population of small noncleaved lymphocytes, predominantly 1.5 red blood cells in diameter (Fig. 2). Tumor
cells had large nucleus with marked irregular thickening
of the nuclear membranes, prominent round to branched
hyperchromatic nucleoli, and scant dense eosinophilic
cytoplasm. There was an average of 3 to 5 mitotic
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Fig. 2. Neoplastic lymphocytes in lymph node.
Note mitotic figures (arrows). H & E, × 400.

Fig. 3. Infiltration of tumor cells in peribronchiolar area of
the lung (up) and portal area of the liver (down).
H & E, × 100.

figures per high-power filed. Hemorrhagic infarct areas
were sometimes observed in lymph nodes and spleen.
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Fig. 4. Neoplastic tumor cells express positive reaction for
CD3 in the pancreas.
Streptavidin-biotin peroxidase stain, × 400.

Within most tissues, the distribution of tumor cells
generally reflected a vascular tropism. In the lung, large
numbers of neoplastic lymphocytes accumulated in the
areas of peribronchiolar, perivascular, and alveolar
walls (Fig. 3). Tumor cells were markedly infiltrated
in portal triads, where they surrounded blood vessels
and bile ducts, and forming coalescence to adjacent
central veins (Fig. 3). The pancreas and the bone
marrow in femur were heavily infiltrated with tumor
cells, and they obliterated normal architecture. In the
kidney, multifocal small tumor cells foci were scattered
in cortex. Tumor cells also found in the perivascular
areas in subcutaneous tissues of skin. In the eye, a
severe corneal ulceration and diffuse zonal infiltration
of lymphocytic tumor cells in subcorneal connective
tissue, especially perivascular areas, were observed.
Immunohistochemistry on formalin fixed tissues (lymph
nodes, spleen, pancreas, lung, and kidney) showed the
tumor cells strongly expressed CD3 (Fig. 4). But they
did not express CD79a.
Since the last decade, the National Cancer InstituteWorking Formulation has become the standard for
classification of human lymphomas in the United States,
while the Kiel system is used widely in Europe [9, 11].
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These schemes are also useful for the description of
lymphomas in all of the domestic animals and have
been shown to correlate with outcome in dogs [2].
Wide experience in humans has shown that the
biological behavior of lymphoid tumors can be predicted
as low, intermediate, and high grade based on the
estimation of mitotic index and characterization of
tissue architecture and morphologic features such as
nuclear size and shape. A high grade lymphoma
generally responds best to chemotherapy, yet patients
with high grade lymphoma experience shorter survival
times than those with low grade one. Based on the
anatomical involvement, the characteristic histopathological findings, and the results of immunohistochemistry, this case was diagnosed as multicentric high
grade small noncleaved T cell lymphoma. According
to previously study, the multicentric type accounted for
84% of cases of canine lymphoma [10]. About 80%
of dogs with multicentric type present with bilateral
and symmetrical superficial lymphadenopathy. In
addition, hepatomegaly, splenomegaly, and subcutaneous
edema may be commonly present. Most of the gross
findings of this case closely resembled with previous
studies [1, 8, 11].
Dogs with lymphoma were classified into 5 stages
and 2 sub-stages using modified World Health Organization (WHO) staging system on the basis of clinical
examination and additional laboratory tests [2, 11]. The
dog in this case presented with stage IV category
(involvement of liver and/or spleen, with or without
generalized lymph node involvement), which would
suggest a poor prognosis.
Determination of the immunophenotype of lymphosarcomas in humans has become an essential step in
their classification because of the relation to biological
behavior and response to therapy [9]. All of updated
classification of human lymphomas based on immunophenotype. After trial and error, veterinary researchers
established the standardization of the availability of the
different cellular markers for canine lymphoid cells.
Approximately 70% of canine lymphomas are of a B
cell phenotype, while T cell lymphomas accounted for
10 to 40% of cases depending on the studies [4, 5, 14].
Dogs with T cell lymphomas, as in humans, have a
significantly greater risk of relapse and early death
compared with the dogs with B cell lymphomas.
Multicentric lymphoma may be easily diagnosed
clinically on the basis of generalized lymphadenopathy.

A serum biochemical analysis as well as thoracic and
abdominal imaging would be helpful for the diagnosis
and screening for metastasis. However, because of no
clinical signs in early stage of lymphomas, the diagnosis of this tumor in dogs is made usually late. The
prognosis for lymphoma is variable and it has been
suggested that many factors may influence survival of
patients. The most consistent prognostic factors are
clinical stage and sub-stage of the tumor progression.
The morphologic type and immunophenotype of tumor
cells also greatly influence on the prognosis of the dogs
with lymphoma [12]. Therefore cytologic examination
for the fine needle aspirates of enlarged lymph nodes
is a best way to monitor progress and response to
therapy, to assist in staging, and to detect recurrence.
And the application of immunohistochemistry for
immunophenotype is very important diagnostic step to
determine the prognosis and the therapeutic methods.
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