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Abstract

Mast cell tumor manifests as a localized proliferation of mast cells in the skin, or less frequently as a systemic
disorder, which may be accompanied by the presence of neoplastic mast cells in the peripheral blood (mastocythemia). In
some cases, the neoplastic circulating mast cells originate in the bone marrow, designated as mast cell leukemia, rarely
observed in dogs, or the cells may arise from visceral mast cell tumors, characterizing systemic mastocytosis. The aim of
this report was to describe a case of a six-year-old female German shepherd dog presenting with history of anorexia,
hematemesis and diarrhea. The blood work revealed intense mastocythemia (43%), with degranulated mast cells, and
anisocytosis. At necropsy, white nodular lesions in the thymic region and an infiltrative mass in mesenteric and abdominal
lymph nodes were observed. Those lymph nodes were enlarged and off-white. Histopathological examination revealed
neoplastic mast cells in the liver, spleen, lymph nodes, kidneys, lungs, gastric and enteric mucosae, and adrenal glands. The
clinical, hematological and histopathological findings were compatible with mastocythemia, associated with a moderately

differentiated visceral mast cell tumor.
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Case Report

A six-year-old, female German shepherd dog was
referred to the Veterinary Teaching Hospital of the
College of Veterinary Medicine, UNESP-Aracatuba-SP,
Brazil, with a day history of anorexia, hematemesis and
diarrhea during two days. Physical examination revealed
dehydration of 8% and congestion of oral and ocular
mucosae. Cutaneous nodules were not observed. A
complete blood work was performed. No changes were
noticed in the erythrogram, however, leukogram changes
included leukocytosis (65,300 leukocytes/uL),
neutrophilia (28,732  neutrophils/uL))  with  mild
regenerative left shift (3,265 band cells/uL), monocytosis
(3,265 monocytes/uL) and evident mastocythemia (43%,
corresponding to 28,079 cells/uL). Most of mast cells in
the blood smear were degranulated, with moderate

anisocytosis and karyolysis (Figure 1). The dog died on
the next day. At necropsy, multiple nodules were observed
in the thymic region, and both mesenteric and abdominal
lymph nodes were enlarged. For histopathological
examination, the neoplastic nodules and samples of other
tissues were collected, fixed in 10% neutral buffered
formalin, and stained with hematoxylin-eosin (H&E).
Slightly  pleomorphic roundish cells with scant
cytoplasmic granules, round to polymorphic nucleus with
small nucleoli were observed in the nodules. There was
low mitotic activity (less than 1 mitotic figure per high-
power microscopic field). Tissue sections were further
stained with toluidine blue and cytoplasmic granules
stained metachromatic, characteristic of mast cells. Cells
with the same pattern were also observed in the hepatic
sinusoids and forming islands in the portal area (Figure
2a), spleen, pulmonary alveolar capillaries (Figure 2b),
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adrenal glands (Figure 2c), renal interstitial and
glomerular capillaries, and intestinal and gastric mucosae
(Figure 2d). Eosinophils were not associated with the
infiltrating neoplastic cells. The hematological and
histopathological ~ findings were compatible with
mastocythemia associated with a moderately differentiated
visceral mast cell tumor.

Figure 1 — Degranulated mast cells, with presence of karyolysis
in canine blood smear. Panoptic stain. Bar = 10 pm.

Figure 2 — Histochemical features of a visceral moderately
differentiated mast cell tumor associated with peripheral
mastocythemia in a dog. Note the presence of neoplastic mast
cells (arrow) in the hepatic sinusoids (a), in the pulmonary
alveolar capillaries (b), in the adrenal glands (¢) and in the
gastric mucosa (d). Toluidine blue. Scale bar = 50 pm.

Discussion

Herein we report a case of visceral mast cell tumor
and mastocythemia in a dog. Gross examination revealed
multiple nodules mostly in abdominal lymph nodes. Mast
cell neoplasms manifest as mast cells proliferation in the
skin or less frequently as a systemic disorder with mast
cells disseminating to internal organs. Neoplastic mast
cells infiltrates may occur in lymph nodes, spleen, liver,
gastrointestinal tract and bone marrow (1, 2, 20). Many of
the clinical signs and paraneoplastic syndromes associated
with disseminated mast cell tumors are attributed to the
releasing of vasoactive substances produced by mast cells.
These signs include anorexia, hematemesis and diarrhea,
as presented in this report, and also vomiting, melena and
abdominal pain as a result of gastrointestinal ulceration
due to stimulation of H, receptors of parietal cells in the
stomach by high levels of histamine (6, 15, 22, 23).
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In dogs, neoplastic mast cells may appear in large
numbers in the peripheral blood (mastocythemia), due to
systemic mastocytosis or mast cell leukemia (5). Although
mast cell tumor is a common disorder in dogs, it is rarely
observed accompanied by leukemic mastocytosis. In this
type of leukemia, the neoplastic mast cells in the blood
may appear in large numbers with systemic
manifestations, more commonly reported in cats than in
dogs (12, 20). Specific criteria to diagnose mast cells
leukemia have not yet been established in animals with
systemic mastocytosis. However, veterinary reports
document a number of circulating mast cells higher than
10%, like in humans (20, 26). In this report, blood analysis
detected 43% of circulating mast cells, in accordance with
descriptions in the literature.

In human patients, the diagnosis of mast cell
leukemia is based on the percentage of atypical mast cells,
when the amount of these cells is higher than 10% in the
bloodstream (26). Animals that have mast cell leukemia
concomitant with systemic mastocytosis may also present
moderate to severe leukocytosis due to the high number of
mast cells (20). The rapid evolution of the disease is
compatible with systemic mastocytosis, which usually
presents a more aggressive behavior and a more
unfavorable prognosis than the cutaneous form, especially
when associated with mast cell leukemia (22).

The diagnosis of well differentiated mast cell
tumors is easily performed in histopathological sections,
while less differentiated mast cell tumors may be confused
with other round cell tumors (28). Most of the neoplastic
mast cells in dogs contain cytoplasmic granules that stain
light grayish blue with H&E or purple with metachromatic
dyes, such as toluidine blue (10, 24), enabling the
differentiation of mast cell tumor from other round cell
tumors (13, 17). Cellular morphology as differentiation of
the cells, color and shape of the nucleus, number of
nucleoli and number of mitotic figures, was used for
malignancy evaluation, and based on it the final diagnosis
of the neoplasm was a moderately differentiated visceral
mast cell tumor.

Mast cell tumor metastases usually affect initially
the local lymph nodes followed by the spleen (46%), liver
(41%) or other visceral organs; the involvement of the
lungs is not common (3, 9, 16, 25). In severe systemic
dissemination, neoplastic mast cells may be present in the
bone marrow and in the peripheral blood (25). In a report
of grade III mast cell tumor in dogs, the involvement of
lymph nodes, was similar to the observed in the case
reported herein; in such cases is fundamental to determine
the prognosis of the affected dogs: dogs with lymph node
metastases by the time they are diagnosed had lower
survival rates than those with absence of metastases (11).
In disseminated mastocytosis, generally the visceral form
of a mast cell tumor occurs secondary to an
undifferentiated primary cutaneous mast cell tumor (8, 14,
25), which was not observed in this case.

Primary visceral tumors are rare in dogs and there
are few reports of mast cell tumors detected primarily in
the thoracic cavity (4, 21) or abdominal cavity (19),
without cutaneous nodules, presentation more commonly
described in cats than in dogs. Dogs with visceral mast cell
tumor can present eosinophilia, basophilia, and
mastocythemia (4, 21). In this case basophilia and
eosinophilia were not detected, although mastocythemia
was evident. Clinical, hematological and histopathological
findings of the reported case are compatible with
mastocythemia, likely due to systemic mastocytosis,
associated with a moderately differentiated visceral mast
cell tumor.
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