Case Report

Large granular intestinal lymphosarcoma and leukemia in a dog

Elisabeth C.R. Snead

Abstract — A rare, large granular lymphocyte (LGL) tumor causing a protein-losing enteropathy and thrombocy-

topenia was diagnosed in an Irish wolfhound. The case had an aggressive clinical course, like most LGL tumors in

humans. Immunophenotyping suggested that the LGL tumor in this dog was derived from a natural-killer cell.

Résumé — Gros lymphosarcome granulaire intestinal et leucémie chez un chien. Une grosse tumeur

lymphocytaire granulaire (TLG) causant une entéropathie avec perte de protéines et thrombocytopénie a été

diagnostiquée chez un Lévrier irlandais. Le cas a évolué de facon agressive, comme la majorité des grosses TLG

chez les humains. Cimmunophénotypie permet de présumer que la grosse TLG de ce chien se serait développée &

partir de cellules NK.
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5-year-old, spayed female, Irish wolfhound was referred to

the Western College of Veterinary Medicine Small Animal
Clinic (WCVMSAC) for a 1-month history of occasional vom-
iting, panhypoproteinemia, chronic diarrhea, weight loss, and
previously documented thrombocytopenia (64 X 10%/L; refer-
ence range, 200-900 X 10%/L). In the month prior to referral,
the dog had lost 8 kg in body weight, and the vomiting and

diarrhea were becoming progressively worse.

Case description

On physical examination, the dog was thin [body condition
score 2/5, body weight (BW) 43.3 kg] and borborygmi sounds
were audible. A rectal examination revealed watery red-brown
diarrhea. A complete blood (cell) count (CBC) was unremark-
able, except for a borderline thrombocytopenia (199 X 10°/L;
reference range, 200 to 500 X 10°/L). The serum biochemical
profile revealed a mild elevation in alkaline phosphatase (AP)
(300 U/L; reference range, 9 to 90 U/L) and sorbital dehydro-
genase (SDH) (6 U/L; reference range, 0 to 4 U/L). In addition,
there was panhypoproteinemia (total protein 43 g/L; reference
range, 55 to 71 U/L), characterized by hypoalbuminemia
(23 g/L; reference range, 28 to 38 g/L) and hypoglobulinemia
(globulin 20 g/L; reference range, 25 to 45 g/L). The urinalysis
(cystocentesis sample) revealed 1+ proteinuria, 2+ bilirubine-
mia, and a specific gravity of 1.032. A urine protein:creatinine
ratio was normal. Fecal culture was negative for Salmonella spp.
and Campylobacter jejuni, but 4+ for Clostridium perfringens,
and 4+ hemolytic and nonhemolytic Escherichia coli were iso-
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lated. None of these isolates were felt to be the primary cause
of the dog’s gastrointestinal signs. Routine fecal floatation was
negative for parasites and Giardia spp., and fluorescent antibody
tests for Giardia spp. and Cryptosporidium spp. were nega-
tive. Further fecal analyses to definitively eliminate infectious
(Salmonella, Giardia) or parasitic causes for the dog’s diarrhea
and weight loss were not done, because the low prevalence of
parasitic infections in the area, the lack of travel history, and
the mature age of the dog made these less likely. Thoracic
radiographs were unremarkable. Abdominal radiographs showed
numerous fluid-filled loops of intestine, but no other abnormali-
ties. Abdominal ultrasonography revealed thickened intestinal
walls in all sections of the small intestine visualized. There was
no evidence of mesenteric lymphadenopathy, and the liver and
spleen had normal echogenicity. Clotting times, including pro-
thrombin time and partial prothrombin time, which were done
to help rule out chronic disseminated intravascular coagulation
(DIC) as the cause of the dog’s thrombocytopenia, were normal.
A normal adrenocorticotropic hormone (ACTH) stimulation
test ruled out atypical hypoadrenocorticism as a cause of the
dog’s weight loss, vomiting, and diarrhea.

Remaining differential diagnoses for the dog’s protein-
losing enteropathy included inflammatory bowel disease and
diffuse infiltrative gastrointestinal neoplasia (lymphosarcoma).
Histoplasmosis and other unusual infections not endemic to the
location were not considered. Differential diagnoses for the dog’s
historical thrombocytopenia included DIC, paraneoplastic or
idiopathic immune-mediated thrombocytopenia, myelophthisis,
and decreased bone marrow production.

The dog was discharged over the weekend and returned 3 d
later for gastroscopy and duodenoscopy. She had lost an addi-
tional 2 kg of BW and a manual platelet count revealed a mild
thrombocytopenia (159 X 10%/L). The dog was administered
a plasma transfusion, followed by lactated Ringer’s solution
(LRS) (Abbott Laboratories, Saint-Laurent, Quebec) with
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Figure 1. Photomicrograph of an impression smear
of an endoscopic biopsy from the duodenum. There
are numerous atypical lymphocytes with large, irregular
magenta granules (arrow) in their cytoplasm (Wright-
Giemsa; bar = 25 pm).

20 mEq/L of KCL (Hospira, Montreal, Quebec), IV. Anesthesia
was induced with a combination of propofol (Rapinovet;
Novopharm, Toronto, Ontario), 2 mg/kg BW, IV, and diazepam
(Valium; Sabex, Boucherville, Quebec), 0.2 mg/kg BW, IV, and
maintained with inhaled sevoflurane (Sevo; Abbott Laboratories)
and oxygen. Gastroscopy and duodenoscopy revealed gross
abnormalities. The gastric mucosa was erythematous, rough,
and irregular, and there were pinpoint areas of erosions and
ulcerations. The duodenal mucosa appeared thickened and
friable, and it had a prominent cobblestone appearance. Partial
thickness biopsies of the stomach and duodenum were taken,
and impression smears were submitted for cytologic examina-
tion. Cytologically, most of the cells seen were large, atypical
granular lymphocytes containing irregularly shaped, magenta
(Wright-Giemsa stain) cytoplasmic granules (Figure 1). Rare
mitotic figures were seen, and anisocytosis and anisokaryocytosis
were noted within the lymphocyte population. A presumptive
diagnosis of gastrointestinal large granular lymphosarcoma
was made, and a 19 French esophagostomy tube was placed to
allow for forced enteral nutrition. Postoperatively, IV LRS was
continued, metoclopramide (Reglan; Sabex), 0.02 mg/kg BW/h,
IV, was administered to help combat vomiting, and sucralfate
(Sulcrate; Nu Pharm, Richmond Hill, Ontario), 1g, PO, q8h,
was administered for the gastric erosions. Enteral tube feeding of
a blenderized special diet (Royal Canin Venison and Rice; Royal
Canin, Toronto, Ontario) was initiated 12 h after recovery from
anesthesia, but this had to be discontinued due to protracted
vomiting that was refractory to the addition of the antiemetic
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Figure 2. Photomicrograph of a peripheral blood smear.
A large atypical granular lymphocyte (arrow) can be seen
(Wright-Giemsa; bar = 25 pum).

ondansetron (Zofram; GlaxoSmithKline, Mississauga, Ontario),
0.5 mg/kg BW, IV, q12h, and the H2 blocker ranitidine (Zantac;
Sabex), 2 mg/kg BW, SC, q12h. On day 3 postoperatively, a
CBC and renal panel were repeated. Results showed that the
thrombocytopenia (156 X 10°/L) and panhypoproteinemia
(total protein 40 g/L, albumin 20 g/L) persisted, but no other
abnormalities were seen. Histopathologic examination revealed
diffuse infiltration of the lamina propria of both the stomach
and duodenum by a population of large lymphocytes. The intes-
tinal crypts were widely dilated, and in some areas, the normal
architecture of the mucosa was completely distorted by the
infiltrating cells. These granular lymphocytes had a high nuclear
to cytoplasmic ratio, with occasional cells having large, irregular,
hyperchromatic nuclei; there were 0—4 mitotic figures per high
power (400X) field. Smaller numbers of plasma cells and eosin-
ophils were intermingled with the lymphocytes. Cytoplasmic
granules within the lymphocyte population stained faintly with
hematoxylin and eosin. Based on the results of cytologic and
histopathologic examination, a diagnosis of gastrointestinal large
granular lymphosarcoma was made; the owners opted to have
the dog euthanized. A necropsy was declined.

Further staining of the endoscopic intestinal and gas-
tric impression biopsy samples with phosphotungstic acid-
hematoxylin (PTAH) and periodic acid-Schiff (PAS), and immu-
nohistochemical methods for cell surface CD3, was performed.
The cytoplasmic granules of the tumor cells were negative on
PAS staining and positive on PTAH staining, and the lympho-
cytes were negative for surface CD3. A Wright-Giemsa stained
peripheral blood smear was then reevaluated and low numbers
of atypical granulated lymphocytes were identified in circula-
tion, despite the lack of a concurrent lymphocytosis (Figure 2).
Furthermore, based on the histogram analysis (Abbott Cell
Dyn 3500R; Abbott Laboratories, Abbott Park, Illinois, USA),
it was clear that there were 2 distinct populations of lympho-
cytes present in the peripheral circulation. This was consistent
with concurrent large granular lymphocytic leukemia and
lymphosarcoma.
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Discussion

Large granular lymphocytes (LGL) can be found in the blood of
healthy dogs, where normally they may constitute 3% to 5% of
the total circulating lymphocyte pool (1-2). Lymphocytosis due
to increased LGL in dogs can be classified according to etiology
as either 1) reactive lymphocytosis, or 2) malignant transforma-
tion — LGL leukemia (1-2). Reactive LGL lymphocytosis can
occur secondary to any chronic infectious or inflammatory
disease (chronic Ebrlichia canis infection), so these should be
ruled out before a diagnosis of LGL leukemia/lymphosarcoma
is made (3). The dog in this report did not reside in, and had
not traveled to, a geographic area where Ebrlichia spp. are
endemic, and given the aggressive clinical course with no major
site of inflammatory disease identified, a neoplastic process was
considered most likely.

The morphologic features of the neoplastic cells were similar
to those described in globule leukocyte (GL) tumors reported
in cats and rats (4—6), which have also been referred to as a
granulated round cell tumors, large granular lymphocyte (LGL)
tumors, or large granular lymphoma (4,7-8). It is speculated
that tumors of LGL and GL are either synonymous or represent
different variations of the same disease (9). Tumors of LGL and
GL in all species are considered rare (1,4,7,10).

In humans and animals, evidence from immunohistochemical
and immunophenotyping studies suggests that despite their simi-
lar granulated cytomorphic appearance, tumors of GL and LGL
are derived from the neoplastic clonal expansion of either natural
killer (NK) non-T- non-B- lymphocytes (phenotypically CD3—,
CD16+, CD56+, major histocompatibility unrestricted, no-
TCR rearrangement), NK-like T-cells (CD3+, major histocom-
patibility unrestricted, TCR-rearrangement), or other T-cells
(CD3+, TCR rearrangement, MHC restricted) (10-11). The
granules of human LGL and feline GL tumors stain positively
for perforin, expression of which has been found to be limited
to the granules of natural killer cells (CD3—), aff cytotoxic
T-cells (CD3-), and y8 T-cells (CD3+) in humans, rats, and
mice (10,12-13). Of these cell types, only the y8 T-cells hone
specifically to epithelial surfaces, so it is possible that GL in cats
and the LGL seen in this dog are y8 T-cells (10,12-13). In dogs,
immunophenotyping studies to date support that most reactive
and neoplastic large granular lymphocytes arise from T-cells,
with a minority arising from an NK-cell origin (1). Because of
the lack of current immunophenotypic markers for identifying
canine NK-cells, NK-cells are distinguished immunologically
from T-cells by the absence of T-cell receptor gene rearrange-
ment (TCR) and the lack of cell surface CD3 expression.

In humans, LGL tumors typically have an aggressive clinical
course with a high mortality rate (10). Most human LGL tumors
arise in extranodal sites (10). In dogs also, LGL tumors are
typically highly aggressive tumors (1-2,14—16) and presumed
to arise from extranodal sites; in particu[ar, several cases have
been speculated to arise from the splenic red pulp (1). The
ineffectiveness of chemotherapy against these tumors may be
associated with their indolent clinical course or the expression
of multidrug resistance genes by neoplastic LGL cells, as has
been demonstrated in humans (2,17).
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In humans, there are multiple extranodal manifestations
of LGL tumors. Examples include hepatosplenic y8 T-cell
lymphoma, enteropathy-associated intestinal LGL lymphoma,
subcutaneous panniculitis-like T-cell lymphoma, nasal type
NK/T-cell lymphoma, as well as aggressive NK- and T-cell
granular leukemias (10). Hematologic abnormalities, including
immune-mediated thrombocytopenia, -anemia, and -neutropenia
are common in humans with LGL tumors (10). Mechanisms
for cytopenias are not clearly defined, but it is not a result of
myeloproliferation of a neoplastic LGL population in the bone
marrow (10). It is postulated that cytokines produced by malig-
nant LGL may be the cause of the myelosuppression or promote
immunemediated blood cell destruction (10). In dogs, there also
appears to be a number of different disorders encompassed by
LGL leukemias. Splenomegaly, hepatomegaly, lack of a periph-
eral lymphadenopathy, anemia, and severe thrombocytopenia
are common features of hepatosplenic y8 T-cell lymphoma in
humans, while hepatosplenomegaly, thrombocytopenia, and,
occasionally, other peripheral blood cell cytopenias are also
common in dogs with evidence of LGL leukemia (1,10,16).
Recently, a presumed case of hepatosplenic LGL T-cell lym-
phoma was described in a dog (16). In the case described herein,
the dog was thrombocytopenic but with no evidence of hepato-
splenomegaly. Abdominal pain, weight loss, vomiting, diarrhea,
and small intestinal obstruction (+/— possible perforation and
peritonitis) are common with enteropathy-associated LGL
lymphoma in humans (10). Many of these features were seen
in the dog reported on. There is only one other report of a dog
with an LGL tumor showing evidence of panhypoproteinemia
and malabsorption (14). Immunophenotyping in that case
also supported derivation from a NK-cell lineage (14). In the
majority of other canine cases of LGL tumors, the neoplastic
LGL were found to be derived from cytotoxic T-cells (2,18). A
single case of a dog with LGL leukemia associated with cutane-
ous lymphoma has also been described (19). In the current case,
it is difficult to comment on the extensiveness of this tumor,
because a necropsy was not permitted. Bone marrow, hepatic,
and splenic aspirates would have been useful to rule out bone
marrow infiltration and to evaluate other organ involvement.

Infection with the Epstein-Barr virus is considered to be
the cause of some NK-cell (and some LGL T-cell) tumors in
humans (10,14-15). A viral etiology for LGL tumors in dogs
may also be possible, as infective type C retroviral particles,
possibly belonging to a mammalian type C oncovirus, have
been extracted from a cell line established from a dog diagnosed
with LGL cytotoxic T-cell (CD 3+, CD8+) leukemia (20).
To date for cats with LGL/GL tumors, a viral etiology has not
been demonstrated, and all cats that have been tested have been
FellV negative (4,8).

Since clonality is the hallmark of malignancy, LGL leuke-
mia is most accurately diagnosed by documenting increased
numbers of a clonal LGL population in the peripheral blood
(10). Clonality is best determined by utilization of T-cell recep-
tor (TCR) gene rearrangement studies, using either southern
blotting or polymerase chain reaction (PCR). This can be
determined for canine cases where it is difficult to determine
whether the circulating LGL are derived from benign reactive
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proliferation of LGL or from the transformation and clonal
expansion of a neoplastic LGL (1,18).

Tissue samples were sent to out to determine if the tumor
cells showed TCR gene rearrangement expression, but, unfor-
tunately, the samples were lost. Since there may not be a con-
current lymphocytosis and because the granules of LGL can be
difficult to detect as they stain faintly on routine hematoxylin
and eosin staining, as was seen in this case, careful evaluation of
a peripheral blood smear and special staining (PTAH and PAS)
of histologic sections should be done in cases of suspected LGL
lymphoma (10). Advanced immunophenotyping should also be
performed in order to further characterize the cell origin of these
tumors. The significance of identifying tumors of LGL lies in
their generally poor prognosis and aggressive clinical course.
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