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Abstract : An 11-year-old, castrated male Yorkshire terrier dog was presented with multiple plaques on right inguinal
region. Grade II mast cell tumor was diagnosed. The dog was treated with Vinblastine and prednisone (PDS) initially.
Because of poor response of the dog, CCNU was added for more aggressive treatment. After 5 weeks treatment of
with CCNU, vinblastine and PDS, the lesion was improved. Moderate leukopenia was shown after 4 cycles of
chemotherapy. The chemotherapy was re-administered since the patient recovered from the leukopenia. Though the
same protocol was applied, no improvement of the lesion was observed. Moreover, the general body condition of
the dog became worse and was euthanized by the owner’s request. Necropsy was not permitted. The survival time

was 330 days after start of the chemotherapy.
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Introduction

Mast cell tumors (MCTs) are the most common cutaneous
tumors in dogs, accounting for 7-21% of all skin tumors (10).
The clinical behaviors and treatment responses of cutaneous
MCT5 in dogs can be varying from benign to highly malignant
(5,8,12,16,17). There are many reports that have suggested
MCTs developed in the inguinal, perineal, scrotal and preputial
regions in dogs have a more aggressive biological behavior,
resulting in higher recurrence rates and shorter survival times
than other MCTs in other cutaneous locations (12,17,18,20).
A few studies have investigated the prognosis of dogs with
MCTs in the inguinal and perineal regions that have under-
gone adjunctive therapy before or after surgery (5,17). Systemic
chemotherapy has been considered beneficial in the treat-
ment of grade II or IIl MCTs when surgical excision or radi-
ation therapy is not possible. CCNU (Lomustine) is an oral
alkylating agent in the nitrosurea subclass. Clinical reports on
CCNU for tumors in dogs are limited (11,14,21). CCNU as a
single agent for canine MCT showed a 42% (8 of 19)
response rate (14). We are reporting the case of a dog with
grade II MCT in inguinal region treated with a combination
of CCNU, vinblastine and PDS without surgical intervention.

Case

An 1l-year-old, castrated male York-shire terrier dog was
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referred to the Veterinary Medical Teaching Hospital of
Seoul National University with multiple plaques on right
inguinal region. On physical examination, lots of disrupted
pustules and multiple plaques were observed on ventral mid-
abdomen and the inguinal region (Fig 1A). Enlarged lymph
nodes were not palpated. Mast cell was not detected in a
buffy coat smear. No abnormality was detected on radio-
graphs of the thorax and the abdomen. Cytologically, well-
differentiated MCT was diagnosed by fine needle aspiration
biopsy (Fig 2). Argyrophilic nucleolar organizer regions (AgNORs)
were counted to assess cellular proliferation. The mean
AgNORs in 500 nuclei was 3.48 (Fig 3).

It was staged IlIb by WHO clinical staging system for
MCT (multiple dermal tumors; large infiltrating tumors with
or without regional lymph node involvement, without sys-
temic signs). Excisional biopsy was performed and grade II
MCTs was diagnosed by histopathology (Fig 4).

The margin of the lesion was too wide to completely excise
therefore we determined to use the chemotherapeutic agents
to shrink the extent of the lesion. The initial treatment was
selected with vinblastine and PDS combination. Vinblastine was
given as a rapid intravenous bolus at 2 mg/m?® every 3 weeks
with PDS (2 mg/kg) daily per oral and discontinued over 6 to
10 weeks with gradual tapering. After 3 cycles of initial treat-
ments, the dog was assessed as static disease phase, therefore
aggressive protocol was considered at this point. CCNU, vin-
blastine, PDS combination protocol was applied. PDS was
administered orally at initial dosage of 2 mg/kg daily for 2
weeks, and tapered gradually. Vinblastine was given as a rapid
intravenous bolus at 2 mg/m? on day 1, 28, 56 and 84. CCNU
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Fig 1. The inguinal lesion of a dog. A. The multiple plaques in the

inguinal region before chemotherapy. B. Five weeks after che-

motherapy with CCNU, vinblastine and prednisone. Note the improved lesions.

Fig 2. Cytology of the plaque in the inguinal region. Note the
round cells of variable size, containing dark purple granules
(Diff-Quik, X1000).

Fig 3. Argyrophilic nucleolar organizer regions counting. Sev-
eral silver-stained dots are irregularly distributed and moderately
variable in size, number and shape. The mean AgNORSs in 500
nuclei was 3.48 (AgNOR stain, 1000)

Fig 4. Histopathologic finding of the lesion. Neoplastic mast
cells with poor granularity were infiltrated the dermis and
extended to the dermoepidermal junction. Note moderate num-
bers of scattered eosinophis. H&E stain. Bar =20 pum

was administered orally at a dosage of 70 mg/m* on day 14,
42 and the dose was increased to 80 mg/m® on day 70, 98.
Prior to each time of chemotherapy, the total white blood cell
(WBC) was counted and the liver enzyme profile was evalu-
ated by serum chemistry every other month. Five weeks after
adding CCNU in the combination, partial response was observed
(Fig 1B). After four cycles of chemotherapy, moderate leuko-
penia (1.7 X 10*%ul), fever and decreased appetite were noticed.
Therefore chemotherapy was discontinued and the dog was
hospitalized. After 2 weeks, general body condition of the
dog was improved, however the tumor relapsed. Although
the same protocol (CCNU, vinblastine, PDS) was re-adminis-
tered, the dog showed severe depression and no improvement
on the lesion. The dog was euthanized by the owner’s request
but the necropsy was not permitted. The survival time of the
patient was 330 days after initiation of chemotherapy.
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Discussion

The best way to treat MCTs in dogs is wide surgical exci-
sion because tumor cells often extended beyond the visual or
palpable tumor margins. Incomplete excision can result in a
recurrence of the tumor. Recurrence of the tumor could be
more aggressive than the primary tumor because tumor cells
infiltrate to deep structures and grow more rapidly (2).

Irradiation therapy decreases the risk of tumor recurrence
and increases the survival time for dogs with grade II MCTs.
Many reports have been described the benefit of the radia-
tion therapy for dogs with MCTs (1,6). However, the radia-
tion therapy was not available in this case.

Tumor grade is the most consistent prognostic indicator in
dogs with MCTs (7). In two separate reports of histopatho-
logic grading of MCTs, tumor-related mortalities were 7%
and 12% for well-differentiated, 56% and 17% for intermedi-
ately differentiated, and 94% and 77% for poorly differenti-
ated tumors respectively (3,13). In this case, a large number
of intermediate and poorly differentiated MCT cells were
observed (intermediate-differentiated, grade II). Clinical stage
of disease also has been found to be of prognostic value for
dogs with MCTs. Multiple MCTs are prone to metastasize to
regional lymph node (19). In this case, the histopathologic
grade was Il and the clinical stage was IlI due to multiple
inguinal lesions. Bone marrow aspiration is considered to be
a more sensitive indicator of systemic involvement than the
bufty coat smear, however bone marrow biopsy was not per-
formed because evidences of metastasis was not found on
physical, hematological and radiology examinations.

Chemotherapy is the most appropriate treatment option for
dogs with grade II or III MCTs which are not feasible for
surgery or when the radiation therapy is not available. The
report using CCNU in canine MCTs showed overall response
rate of 42% of complete remission, describing higher response
rate than vincristine or PDS (14). PDS and vinblastine provided
longer survival rate in patients with grade III MCTs with a
mean survival time of 331 days (18). At the initiation of the
therapy we used vinblastine and PDS, and the patient showed
partial response and static disease status. Therefore we decided
to use more aggressive combination protocol consisted of
CCNU, vinblastine and PDS reported as effective in canine
MCTs. After 5 cycles of treatments, the extent of the lesion
was reduced and the total survival time was 330 days.

Treatment with this combination therapy was well toler-
ated in this case. The leukopenia is the most common toxic-
ity of CCNU and vinblastine. Although the moderate
leukopenia observed after treatment with CCNU, the clinical
signs were not severe and recovered within 3 days. CCNU-
induced hepatotoxicity was developed in 6.1% (11 of 179) of
different tumor-bearing dogs (9). In this case, no clinical signs
related to hepatotoxicity including weight loss, polyuria/poly-
dipsia and abdominal distention were observed and liver
enzyme levels in serum were remained in reference range.

Although a recent study suggested that dogs with MCTs in

inguinal and perineal regions did not have poorer prognosis
than the MCTs in other cutaneous locations (17), this dog
showed aggressive and rapid biological behavior.

AgNORs indirectly determines the rate of cell proliferation.
A higher AgNOR count has also been associated with a shorter
survival time (4,16). In recent study suggest median AgNOR
in 100 nuclei was 1.2 for nonrecurring MCTs and 1.5 for
recurting MCTs (16). Another study suggest that hazard
score significantly relating short survival time for canine
MCTs was 2.57 (15). In this case, the AgNOR count was
higher than previous reports (16) as 3.84 predicting clinical
behavior could be aggressive at the time of diagnosis.

Conclusion

In conclusion, the combination of CCNU, vinblastine and
PDS had some benefits in treatment for advanced MCTs that
showed reluctance to other drugs when the surgery or radia-
tion therapy is not available. The toxicities related to this
combination including leukopenia and hepatotoxicity were
minimal. Although this dog had many negative prognostic
factors including high AgNOR ratio, relapsing of the tumors,
the location of the tumor (inguinal) and clinical staging (multiple,
large infiltrating tumors), the survival time was longer than
we expected as a 330 days after initiation of chemotherapy.
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