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Concurrent with T-zone lymphoma and
high-grade gastrointestinal cytotoxic T-cell
lymphoma in a dog
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ABSTRACT. A 9-year-old, spayed female Golden Retriever dog was referred to us for
lymphocytosis and lymphadenopathy, secondary to suspected chronic lymphocytic leukemia
(CLL). The dog had a clinical history of anorexia, vomiting and melena lasting two days. The

J. Vet. Med. Sci. popliteal lymph node contained small-to-intermediate lymphocytes, which led us to suspect
79(4): 736-739, 2017 low-grade lymphoma. Thickened lesions in the stomach and small intestine were detected by
ultrasonography. Histopathology of the popliteal lymph node and small intestine revealed a
simultaneous presence of T-zone lymphoma (TZL) and high-grade gastrointestinal (Gl) cytotoxic
T-cell lymphoma. Large granular lymphocytes (LGLs) were seen on cytological examination.
Polymerase chain reaction (PCR) revealed that both lymphomas originated in the T-cells. The dog
died 15 days after diagnosis, despite chemotherapy.
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Malignant lymphoma is the most common hematopoietic malignancy in dogs. It occurs in multicentric, alimentary, mediastinal
and extranodal forms. There are infrequent reports of two lymphoid tumors in a single case, such as the transformation of an
indolent lymphoma to an aggressive lymphoma [3] or in Richter syndrome (RS), which involves CLL transforming into aggressive
lymphoma [15].

T-zone lymphoma (TZL) is not rare in occurrence and is characterized by long survival times and indolent progression. In a
recent study, approximately 10% of all dogs diagnosed with TZL developed a second malignancy [11]. Our report describes a
unique case presenting with two different types of lymphoma, TZL and high-grade gastrointestinal (GI) lymphoma. We were
unable to determine, if this was a case of progression similar to RS or an unknown characteristic of TZL.

A 9-year-old, 29.1-kg, spayed female Golden Retriever dog with lymphocytosis and lymphadenopathy and suspected underlying
CLL was referred to our animal hospital. The dog began displaying signs of anorexia, vomiting and melena two days prior.
Physical examination revealed generalized lymphadenopathy with the left superficial cervical lymph node being the largest at
25 x 25 x 20 mm. The complete blood count (CBC) revealed mild lymphocytosis (11,470/ul, reference interval 1,000—4,800/u/)
with small lymphocytes (Fig. 1A), while the chemistry panel was normal. A cytological examination of a fine-needle aspirate
from the right popliteal lymph node revealed that almost all the lymphocytes were small-to-intermediate and mature. Some
lymphocytes showed the same “hand mirror” type of cytoplasmic extension that is seen in peripheral blood. Using the updated Kiel
classification [6], these findings coincided with the clear cell subtype of the small cell category under low-grade T-cell lymphoma.
These abnormal lymphocytes are found in the lymph node with TZL, as previously described [19] (Fig. 1B). Thus, the dog was
suspected to have a low-grade lymphoma, such as TZL. Abdominal ultrasound revealed partial hypoechogenic thickening of the
gastric and small intestine walls (approximately 9.0 mm) (Fig. 2A) and enlargement of the abdominal lymph nodes. Ultrasound-
guided fine-needle aspiration of these intestinal lesions was performed, but we did not obtain enough samples for testing.

On the following day, bone marrow aspiration, computed tomography (CT) and endoscopic examinations were performed
under anesthesia. The bone marrow aspiration, endoscopy and biopsy of the stomach and duodenum were normal. The CT
revealed thickened gastric and duodenal walls (Fig. 2B) and enlargement of the intrathoracic and abdominal lymph nodes. The
right popliteal lymph node and the section of the duodenum containing thickened lesions were surgically resected. Microscopic
examination of the slides prepared from the duodenal tissue revealed intermediate-to-large immature lymphocytes, some of which,
called large granular lymphocytes (LGLs), displayed azurophilic granules in the cytoplasm. They were not linked with other
lymphocytes seen in the peripheral blood and the popliteal lymph node (Fig. 1C). A polymerase chain reaction for antigen receptor
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Fig. 1. A-C: Cytological images on day 1. (A) Peripheral blood smear. Increased numbers of small lymphocytes. (B) Cytology of the
popliteal lymph node biopsy. Most lymphocytes are small-to-intermediate, mature lymphocytes. Some lymphocytes show a “hand
mirror” type of cytoplasmic extension (arrowhead) (Wright-Giemsa stain, x 400). (C) Slide preparation of tissue from the small
intestine. The lymphocytes are intermediate-to-large, immature cells, and some display azurophilic granules in the cytoplasm (LGLs,
arrowhead). D-F: Histological images of popliteal lymph node tissue. (D) Hematoxylin and eosin (H&E) staining. (E) The lympho-
cytes with fading follicular structures are CD20 positive (asterisk). Immunolabeling with anti-CD20, a hematoxylin counterstain. (F)
The nodal capsule (CD3 positive) is thinned without the involvement of the perinodal tissue (asterisk). Immunolabeling with anti-CD3,
hematoxylin counterstain. G—I: Histological images of the intestinal tissue. All lymphocytes are positive for CD20 (G), CD3 (H) and
granzyme B (I).

277,278
42Hz[d

Fig. 2. (A) Transverse ultrasound image on day 1 showing a thickened intestinal wall (approximately 9.0 mm, arrowhead). (B) Post-
contrast transverse CT image on day 2 also showing a thickened intestinal wall (arrowheads). The intrathoracic and abdominal lymph
nodes are enlarged.
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Fig. 3. PARR analysis. (A) The peripheral blood sample shows TCRy gene rearrangement. (B) The intestinal tissue sample also shows
TCRy gene rearrangement. The two tumors demonstrate clonal expansions from different primers.

rearrangement (PARR) analysis (Kahotechno, Fukuoka, Japan) of the peripheral blood and intestinal tissue sample to detect the
clonal expansion of the lymphocytes was also performed (Fig. 3A and 3B). The analysis demonstrated clonal rearrangement

of TCRy genes in both samples. Three primer sets were used for the amplification of TCRy (TCR1-3, Fig. 3 for example,

TCRI contained two primer pairs: TCRyl (5'-ACCCTGAGAATTGTGCCAGG-3") and TCRy3 (5-TCTGGGA/GTGTAC/
TTACTGTGCTGTCTGG), and TCRy2 (5'-GTTACTATAAACCTGGTAAC-3") and TCRy3 [1]. Primers for TCR1 and TCR2

were used to detect the clonal expansion in the peripheral blood, and TCR3 primer was used for the intestinal tissue. Based on the
histopathological and immunohistochemistrical analyses, the popliteal lymph node was diagnosed with TZL (Fig. 1D—1F). In the
intestinal tissue, immunohistochemical analysis showed that most lymphocytes were positive for CD20, CD3 and granzyme B (Fig.
1G—11). The cytoplasms of the neoplastic lymphoid cells displayed a strong, punctate staining pattern for granzyme B. Based on
these results, the intestinal tissue was diagnosed with GI cytotoxic T-cell lymphoma.

Based on the diagnosis, the dog was treated with chemotherapy using L-asparaginase on day nine after diagnosis and with
vincristine on day 10. Five days after the first administration of vincristine, the dog went into shock, displaying neutropenia and
thrombocytopenia (band neutrophils, 2,541/ul; segmented neutrophils, 343/ul; and PLT, 21 x 103/ul) and coagulation abnormalities
(prothrombin time, 8.4 sec, reference interval 7.4—8.8 sec; activated partial thromboplastin time, 30.8 sec, reference interval 12.0—
28.0 sec; fibrin/fibrinogen degradation products, 15.4 ug/m/, reference interval <5 ug/ml; antithrombin activity, 49%, reference
interval 80—130%; and D-dimer, 7.11 ug/m/, reference interval <1.0 ug/ml/). Based on these results, the causes of the neutropenia
and thrombocytopenia were likely multifactorial and may have included disseminated intravascular coagulation (DIC), septic shock
or endotoxin shock secondary to perforation of the intestinal tract. The dog died on the same day, and the owner did not permit a
necropsy.

This case was complicated by two different types of lymphomas, TZL and high-grade GI lymphoma. Although both
immunophenotypes originated in the T cells, PARR analysis showed that clonal expansions were detected by different primer sets
in the peripheral blood and the intestinal tissue. Therefore, these lymphomas were reasoned to be derived from different genes.

In humans and dogs, an indolent lymphoma/leukemia is associated with an increased risk of developing a second malignant
disorder, such as solid tumors or other lymphoid malignancies. For example, CLL may transform into an aggressive lymphoma
(for e.g., RS), and follicular lymphoma may transform into one of the more aggressive lymphoma subtypes [2, 3, 9, 10, 16]. There
has been only one previous case report of canine CLL diagnosed concurrently with large granular GI lymphoma [17]. In another
study, a group of 16 dogs that had been diagnosed with TZL were observed; only one dog developed DLBCL during the disease
progression [13].

In this case, we believe that the TZL occurred before the GI lymphoma based on the unique features of each disease. We could
not determine, if the TZL transformed or whether the lymphomas originated concurrently (a possibility because the lymphomas did
derive from different genes). The underlying causes in the development of secondary malignancies remain unclear, but possible
mechanisms include a common genetic predisposition and impaired immunological surveillance [10, 11].

In the popliteal lymph node, histopathological analysis revealed TZL. There are two different phenotypes; some patients live for
years without therapy, and others eventually reach a stage at which therapy is indicated [19]. In contrast, the intestinal tissue was
diagnosed with GI cytotoxic T-cell lymphoma, which requires aggressive chemotherapy. Only few cases of canine GI lymphoma
have been reported previously [4, 5]. Rassnick ef al. observed that the median overall survival times for 13 dogs with primary GI
lymphoma and five dogs with GI lymphoma as a manifestation of multicentric disease were 77 days and 100 days, respectively
[14]. The dog observed in our study showed LGLs characterized by abundant pale blue cytoplasm containing prominent
azurophilic granules [18]. In humans and dogs, LGL tumors lead to poor prognoses, because they are typically highly aggressive
and they are presumed to arise from extranodal sites [7, 12]. Immunohistochemistry of the small intestine demonstrated that most
of the lymphocytes were positive for CD20, CD3 and granzyme B. The CD20-positive primary gastric T-cell lymphoma has been
previously reported in humans [8]. The CD20 antigen, a transmembrane protein that functions as a calcium channel, has long been
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designated a pan-B antigen that is present on a wide range of normal and neoplastic B lymphocytes. However, CD20 has been
identified in a small subset of normal and neoplastic T lymphocytes using flow cytometry [8]. Although the diagnosis is not well-
defined for dogs, we regarded this GI lymphoma as T-cell lymphoma based on the result of positive granzyme B staining, which
was expressed exclusively by cytotoxic T lymphocytes. Further, PARR analysis was positive for CD3.

In conclusion, this case report describes a low-grade lymphoma seen concurrently with high-grade lymphoma. Close follow-up
with or without chemotherapy may be necessary in cases with TZL in which genetic predisposition and impaired immune function
play a role.
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