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Epitheliotropic T-cell large granular lymphocyte lymphoma in 
the skin and intestine of a dog
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Abstract
A 10-year old neutered female mixed-breed dog was referred to us with a 1-week history of loss of appetite and diarrhea. There 
were plaques and erythematous areas on the skin but no lymphadenopathy. Ultrasonography confirmed an intestinal mass. 
Following skin biopsy and partial enterectomy, histologic analysis of the specimens revealed a large number of intermedi-
ate-to-large atypical lymphoid cells infiltrating the epithelium of the plaque and intestine. The diagnosis was epitheliotropic  
lymphoma. Proliferation of CD3+ T-cells was detected by immunohistochemistry. Large granular lymphocyte (LGL) lymphoma 
was diagnosed based on cytologic analysis of specimens from both the intestinal mass and skin plaques. Chemotherapy was 
started, and the dog survived for 508 days after surgical removal of the intestinal mass. This case highlights the diversity of 
canine lymphoma and the need to be vigilant with regard to the disease course and treatment.
Keywords: dog, gastrointestinal lymphoma, large granular lymphocyte, skin lymphoma, T-cell lymphoma

Introduction

Lymphoma is the most common hematopoietic malignancy 
in dogs. Depending on where the lymphoma occurs, it is 
classified as multicentric, alimentary, mediastinal, or extra- 
nodal. Most canine lymphomas are multicentric (1), with 
3%–8% being of the skin type (2) and 5%–7% being of the 
gastrointestinal type (3). The prognosis of these two types of 
lymphoma is reported to be poor (2)–(4). 

Large granular lymphocytes (LGLs) are characterized mor-
phologically as being larger than normal lymphocytes and 
containing azurophilic granules in their cytoplasm. LGLs are 
divided immunophenotypically into two lineages, i.e., CD3-
negative natural killer LGLs that mediate non-major histo-
compatibility complex-restricted cytotoxicity and CD3-
positive T-cell LGLs that are activated to become cytotoxic 

T-cells (5). Lymphoma associated with LGL is rare in dogs. 
In the sparse literature available, canine T-cell LGL lymphoma 
has been described in the context of chronic leukemia and 
not as an entity in a single organ (6)(7). In one report of 
T-cell LGL leukemia in a dog, necropsy revealed infiltration 
into multiple organs (8), but there have been no reports of 
canine T-cell LGL lymphoma affecting multiple organs. 
Similar cases of LGL leukemia have been reported in 
humans and the prognosis is poor in both dogs and humans 
(8). Similarly, gastrointestinal T-cell LGL lymphoma with 
secondary leukemia has been reported to have a poor prog- 
nosis in cats (9)(10).

This article provides the first report of skin and gastrointes- 
tinal LGL lymphoma in a dog and the good therapeutic 
response obtained.
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Case

A 10-year-old neutered female mixed-breed dog was referred 
to us with a 1-week history of loss of appetite and diarrhea 
that had not responded to treatment at another hospital. 
Physical examination revealed plaques and erythematous 
areas on the skin of the forearm, shoulder, and abdomen. No 
lymphadenopathy was found. 

A complete blood count revealed only mild monocytosis. A 
chemistry panel showed an increase in C-reactive protein 
(5.9 mg/dL, reference interval 0–1.0 mg/dL). No atypical 
lymphocytes were detected on a peripheral blood smear. No 
findings characteristic of lymphoma were observed on chest 
or abdominal radiographs. Ultrasonography confirmed an 
intestinal mass with mucosal thickening but no abnormality 
was found outside the gastrointestinal tract or in the lymph 
nodes (Figure 1). 

Partial enterectomy was then performed for diagnostic and 
treatment purposes (Figure 2). Again, no abnormality was 
found in organs other than the gastrointestinal tract or in the 
lymph nodes. Tissue stamp smear cytology of the intestinal 
specimen revealed a large number of medium-to-large lym-
phocytes that contained azurophilic granules in their cyto-
plasm and were identified as LGLs (Figure 3A). Histology 
showed neoplastic lesions composed of lymphocytes that 
extended from the mucosal lamina propria to the muscular 
layer; however, the original tissue structure was unclear. The 
tissue in the specimen consisted of a tumorous proliferation 
of large heteromorphic lymphocytes, leading to a diagnosis 
of malignant lymphoma (Figure 3B). 

Fine-needle aspiration cytology of a skin plaque confirmed 

that the skin lesions were also LGL (Figure 3C). A biopsy of 
the skin plaque was then performed in view of our mounting 
suspicion that the skin lesions had the same origin as the 
intestinal mass. Histology revealed a sheet-like proliferation 
of lymphocytes extending from the dermis to the sub-
cutaneous tissue, with some lymphocytes showing epider-
motropism (Figure 3D). 

On further investigation, the epidermotropic T-cells in the 
skin and intestinal samples stained positive for CD3 (Figure 
4A, 4B). Staining for granzyme B was negative in both spec-
imens. Polymerase chain reaction analysis confirmed prolifer-
ation of T-cells in the intestine but not in the skin because of 
an inadequate specimen. On the basis of the findings of the 
above investigations, the diagnosis was canine epitheliotro-
pic T-cell LGL lymphoma. 

After enterectomy, a modified 25-week University of 
Wisconsin-Madison protocol: L-asparaginase (400 IU/kg 
IM), vincristine (0.7 mg/m2 IV), cyclophosphamide (250 mg/
m2 IV), doxorubicin (1.0 mg/kg IV), and prednisolone (1.0 
mg/kg PO) was started. The protocol was completed, with 
successful resolution of the lesions on the left forelimb at 
follow-up on days 50 and 94 (Figure 5A, 5B). The skin 
symptoms had resolved by day 124 after commencement of 
chemotherapy. The dog succumbed to acute neurological 
symptoms 508 days after surgical removal of the intestinal 
mass. The remission period had been 380 days, during which 
there was no recurrence of skin or gastrointestinal lesions.

Discussion

The skin plaques and areas of erythema observed in this case 
were diagnosed as canine cutaneous epitheliotropic T-cell 

Figure 1: Appearance of the intestinal mass on ultrasonography Figure 2: Intestinal resection specimen
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lymphoma (CETL). CETL is caused by infiltration of malig-
nant epitheliotropic T-cells into the skin and seems to be 
highly malignant and poorly responsive to chemotherapy 
(11). In this case, although lesion swelling was observed at 
one time, complete remission was obtained by 124 days after 
the start of chemotherapy. There was no recurrence of the 

skin lesions during the time that the dog survived. Past 
reports indicate that the remission rate in response to chemo-
therapy is about 30% and that the survival time is several 
months to 2 year s(2)(12). 

Granzyme B is a cytoplasmic granule in cytotoxic T-cells, 

Figure 3: Photomicrographs of tissues
(A) Fine-needle aspiration cytology of the skin mass. Wright-Giemsa staining, magnification 400×. (B) Histology of the 
intestinal mass. Hematoxylin and eosin staining, magnification 40×. (C) Fine-needle aspiration cytology of the intestinal 
mass. Wright-Giemsa staining, magnification 400×. (D) Histology of the skin. Hematoxylin and eosin staining, magnifi-
cation 40×. 

Figure 4: Photomicrographs of tissues stained for CD3
(A) Fine-needle aspiration cytology of the skin mass. Wright-Giemsa staining, magnification 40×. (B) Histology of the 
intestinal mass. Hematoxylin and eosin staining, magnification 40×. 
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including LGL and natural killer cells, that causing fragmen-
tation of DNA and apoptosis in target cells. Granzyme B posi-
tivity is considered to be correlated with a poor prognosis in 
human lymphoma (13). The tumor cells in our patient were 
negative for granzyme B.
However, it is unknown whether the granzyme B status 
affected survival in this case. There are some reports suggest-
ing that Sezary syndrome is a type of CETL because it 
includes erythroderma, tumor cells in the peripheral blood, 
and systemic metastasis to the bloodstream (14)–(16). 
However, this is not consistent with the pathology in the 
present case. 

The intestinal mass was surgically removed in our case for 
diagnosis and treatment purposes, and was diagnosed as 
canine T-cell gastrointestinal lymphoma. The T-cell lympho-
cyte subtype of gastrointestinal lymphoma seems to be more 
aggressive and less responsive to chemotherapy than the 

B-cell lymphocyte subtype (17). A recent report that included 
84 canine gastrointestinal lymphomas reported a poor prog-
nosis with a median survival time of 62 days (4), whereas the 
dog in this case survived for 508 days after resection and 
chemotherapy. Therefore, in this case, there was no evidence 
of deterioration, such as hypoalbuminosis, as a result of the 
gastrointestinal lymphoma, and chemotherapy was success-
ful. Simultaneous occurrence of canine T-cell gastrointestinal 
lymphoma and T-zone lymphoma has been documented in a 
previous report (18). However, there are no reports of simul-
taneous occurrence of CETL and canine gastrointestinal lym-
phoma diagnosed during life.

In this case, LGLs of the skin and intestine had the same cell 
morphology, histopathologic findings, and staining for CD3 
and granzyme B, so are likely to have been derived from the 
same type of cell. LGL can be found in the circulation in 
healthy dogs, where they normally constitute less than 10% 
of the total circulating lymphocyte pool (6). LGL is consid-
ered to originate from the red pulp of the spleen, which is 
non-nodal, and there are some reports of T-cell LGL leuke-
mia in both humans and dogs; in several of these cases, 
metastasis of T-cell LGLs accompanied by metastasis to 
peripheral blood resulted in T-cell LGL lymphomas in other 
organs (8)(19). Gastrointestinal LGL lymphoma is often 
diagnosed in cats; the main tumor cells are T-cells in feline 
cases(9). Secondary metastasis to other organs, such as the 
bloodstream and liver, has been reported in feline gastro-
intestinal LGL lymphoma (10). In one case report, LGLs were 
detected in the peripheral blood of a dog with gastrointestinal 
LGL lymphoma (20). In our present case, LGLs were not 
found in the peripheral blood but were seen in the skin and 
intestine, which is a novel finding in dogs. 

There is no specific chemotherapy protocol established for 
canine LGL lymphoma. There have been reports on predni-
solone and chlorambucil in the treatment of canine LGL leu-
kemia (6), but there is no report on the results of chemotherapy 
in dogs with LGL lymphoma involving the skin and intes-
tine. The efficacy of chemotherapy is considered to be low 
for T-cell LGLs in humans (21). Given that our patient had 
multiple organ involvement, we elected to use combination 
chemotherapy, which has been evaluated in canine intestinal 
lymphoma (22)(23). The outcome was better in this dog than 
in that reported in previous cases of canine gastrointestinal 
T-cell lymphoma. Going forward, treatment of LGL lymphoma 
needs to be evaluated in more cases. 

Figure 5: A skin mass on the left forelimb 
after commencement of chemotherapy
(A) On Day 50. (B) On Day 94.
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This is a unique case of a dog with epitheliotropic T-cell 
LGL lymphoma that was detected in both the skin and intes-
tine concurrently and responded well to treatment, contrary 
to expectations. This case highlights the diversity of canine 
lymphoma and the need to be vigilant with regard to the dis-
ease course and treatment.

References

 .401-67:)2(63;6102 .Q teV .weiver a :amohpmyl eninaC .M teilvdnaZ   .1
 ciportoilehtipe suoenatuc eninaC .JM yaD ,M nnamieH ,J eniatnoF   .2

T-ce l l lymphoma: a r ev iew of 30 cases . Ve t Dermato l . 
2010;21(3):267-275. 

-myl lanitsetniortsaG .J okjoR ,GR gnidrehS ,CH sregtuR ,GC otuoC   .3
phoma in 20 dogs. J Vet Intern Med. 1989;3(2):73-78. 

 48 :sgod ni amohpmyl lanitsetnI .EK ssegruB ,R nobsiR ,N emagoS   .4
cases (1997-2012). J Am Vet Med Assoc. 2018;252(4):440-447. 

 dna tnemegnarraeR .AJ elirpA ,G muabekratS ,.rJ PT narhguoL   .5
expression of T-cell receptor genes in large granular lymphocyte leu-
kemia. Blood. 1988;71(3):822-824. 

-ehponummi dna ,cigolotameh ,lacinilC .FP erooM ,PS hguonoDcM   .6
notypic characterization of canine large granular lymphocytosis. Vet 
Pathol. 2000;37(6):637-646. 

 egral fo sisotycohpmyL .J okjoR ,R yekratS ,C otuoC ,M namlleW   .7
granular lymphocytes in three dogs. Vet Pathol. 1989;26(2):158-163. 

 .la te ,M iakaS ,K otI ,M euonI ,M adukO ,I inatO ,T ihsahakaT   .8
Malignant transformation of T-cell large granular lymphocyte leuke-
mia in a dog. J Vet Med Sci. 2007;69(6):677-681. 

 lanitsetniortsag enileF .HP ssaK ,A sotreB-zeugirdoR ,FP erooM   .9
lymphoma: mucosal architecture, immunophenotype and molecular 
clonality. Vet Pathol. 2012;49(4):658-668. 

-narg egral enileF .FP erooM ,M ittainaC ,W uanreV ,P acnaibaccoR   .01
ular lymphocyte (LGL) lymphoma with secondary leukemia: prima-
ry intestinal origin with predominance of a CD3/CD8 (alpha)(alpha) 
phenotype. Vet Pathol. 2006;43(1):15-28. 

 ciportoilehtipe suoenatuc eninaC .S yanetteB ,C snevoB ,J eniatnoF   .11

T-cell lymphoma: a review. Vet Comp Oncol. 2009;7(1):1-14. 
 fo tnemtaert rof elbaulav )enitsumol( UNCC sI .T yrvilO ,A siarpaL   .21

cutaneous epitheliotropic lymphoma in dogs? A critically appraised 
topic. BMC Vet Res. 2017;13(1):61. 13. Asano N, Suzuki R, 
K a g a m i Y, I s h i d a F,  K i t a m u r a K , F u k u t a n i  H ,  e t  a l . 
Clinicopathologic and prognostic significance of cytotoxic mole-
cule expression in nodal peripheral T-cell lymphoma, unspecified. 
Am J Surg Pathol. 2005;29(10):1284-1293. 

 longaM ,C tnofennoB ,A nibroC ,L ennabahC ,C reguA ,I itanrehG   .41
JP, et al. Characterization of a canine long-term T cell line (DLC 
01) established from a dog with Sezary syndrome and producing 
retroviral particles. Leukemia. 1999;13(8):1281-1290. 

-myl llec�T suoenatuC .liaV MD ,LR nilreK ,E snavE ,PA retsoF   .51
phoma with Sezary syndrome in a dog. Vet Clin Pathol. 
1997;26(4):188-192. 

-rasohpmyl suoenatuC .LR llaH ,PS redynS ,WD ycaM ,AM llarhT   .61
coma and leukemia in a dog resembling Sezary syndrome in man. 
Vet Pathol. 1984;21(2):182-186. 

 03 fo semoctuo lacinilC .M lepuiK ,HP ssaK ,BS remieR ,DJ knarF   .71
cases (1997–2004) of canine gastrointestinal lymphoma. J Am 
Anim Hosp Assoc. 2007;43(6):313-321. 

-hgih dna amohpmyl enoz-T htiw tnerrucnoC .T adomihS ,A awuS   .81
grade gastrointestinal cytotoxic T-cell lymphoma in a dog. J Vet 
Medms. 2017;79(4):736-739. 

 sisenegohtap aimeakuel citycohpmyl ralunarg egraL .C nedraeD   .91
and management. Br J Haematol. 2011;152(3):273-283. 

 ni aimekuel dna amocrasohpmyl lanitsetni ralunarg egraL .CE daeN   .02
a dog. Can Vet J. 2007;48(8):848–851. 

 .la te ,YP esirP eL ,I siolurG ,L toimA ,O ledraF ,B uonerD ,T ymaL   .12
Multidrug resistance analysis in lymphoproliferative disease of 
large granular lymphocytes. Br J Haematol. 1998;100(3):509-515. 

 noitaulavE .MD liaV ,R yelduD ,R nuhC ,HD mmahT ,DL tterraG   .22
of a 6-month chemotherapy protocol with no maintenance therapy 
for dogs with lymphoma. J Vet Intern Med. 2002;16(6):704-709. 

-omehc esod�hgih a fo noitaulavE .MD liaV ,DL tterraG ,R nuhC   .32
therapy protocol with no maintenance therapy for dogs with lym-
phoma. J Vet Intern Med. 2000;14(2):120-124.


	1-1
	1-2
	1-3
	1-4
	1-5

