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Abstract : A 10-year-old intact male mixed breed dog was presented with a three-month history of massive oral mass.
Physical examination revealed extending mass from the right upper gingiva. No metastasis was found at the time of
presentation. Histopathologic examination of biopsied tissue from the oral mass was consistent with a neuroendocrine
tumor with generalized epithelioid cells and few spindle cells. There were highly mitoses and no visible melanin granules
with H&E staining. Immunohistochemical staining for Melan A was performed on section of tumor and was strongly
positive. Diagnosis was made as amelanotic malignant melanoma based on histopathology with Melan A
immunohistochemistry. This case study indicates that the Melan A immunohistochemical staining may be valuable

to diagnose amelanotic malignant melanoma in dogs.
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Introduction

Melanomas are one of the most common malignant oral
tumors in dogs, representing 4 to 7% of all tumors (1). The
tumor can be located in any part of the oral cavity, but the
gingiva, especially pigmented oral mucosa, is the most com-
mon location for lesions (7,10). Oral melanomas are inva-
sive, and frequently recur after surgical resection. Most oral
melanomas have metastasized by the time of diagnosis (10,11).
The diagnosis of melanomas may be challenging because the
degree of pigmentation can be variable and tumors can be
completely unpigmented (8-11). Thus, immunohistochemical
confirmation of the diagnosis of melanoma is frequently neces-
sary to estimate a prognosis and determine a therapeutic plan.

According to previously described reports (6,7), staining
for Melan A and S-100 has been used in the detection of pig-
mented and amelanotic melanomas. However, S-100 stains
various kinds of normal tissues and nonmelanocytic neo-
plasms, which can be confused with fusiform amelanotic mel-
anoma. Compared to this, the staining pattern of Melan A was
much more specific for melanoma cells than S-100.

This is the first case report of amelanotic malignant mela-
noma in the canine oral cavity diagnosed using Melan A
immunohistochemistry in our country.

Case

A 10-year-old intact, mixed breed, male dog was admitted
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for evaluation of a massive oral mass. This mass was extend-
ing from the right upper gingiva, and had continued to
enlarge over a 3-month period. Physical examination revealed
ameasured 5 x 2.5 x 1.5 cm oral mass on the right upper gin-
giva (Fig 1). There was bleeding from the firm and irregular
oral mass, in addition to severe halitosis and moderate tartar.
Except the oral mass, no other abnormalities were noted on the
physical examination. A complete blood count revealed marked
leukocytosis (41.00 x 10°/ul; reference range, 6-17 x 10%/ul)
with stress leukogram and mild regenerative anemia (HCT;
36.5%, reference range, 37-55%). Serum chemistry profiles
also revealed no abnormal findings.

To evaluate the oral mass, we initially performed a fine
needle aspiration biopsy (FNAB) and impression cytology
using a excisional biopsy sample from the cut surface. Results
of the FNAB showed anisocytosis, coarse nuclear chromatin

Fig 1. An ulcerative oral mass (5 x 2.5 x 1.5 cm) was noted extend-
ing from the right upper gingiva.
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clumping and prominent multiple nucleoli (Fig 2). The cyto-
logical diagnosis from the FNAB was malignant round cell
tumor. Examination and FNAB of the regional lymph nodes
and the palatine tonsils could not demonstrate metastatic
involvement at this time. Cranial radiography revealed no
evidence of bony lysis or proliferation. No metastatic lesions
were found on the thoracic radiography.

For histopathologic examination, the excisional biopsy tissue
was fixed in 10% buffered formalin, embedded in paraffin
and cut at 4 pm. Then the sections were stained with hematox-
ylin and eosin (H & E). On histopathologic examination, the
mass was composed of generalized epithelioid cells with a few
spindle cells arranged in small packets that were surrounded

by thin fibrous stroma (Fig 3A & B). This was a typical neu-
roendocrine tumor pattern. No visible melanin granules were
noted, but as the mass was in the gingiva, it was highly sus-
pected to be an amelanotic melanoma. Immunohistochemical
staining for Melan A was performed on the cut section of the
tumor to distinguish morphologically similar round cell tumors
and definite diagnosis. Paraffin embedded sections were stained
for the monoclonal mouse anti-human Melan A protein anti-
body (Dako Corporation, M7196, The University of Missouri
Veterinary Medical Diagnostic Laboratory, USA). The result
was strongly positive (Fig 3D), which was consistent with an
amelanotic malignant melanoma. Based on the histopathologic
and immunohistochemistry findings, the present case was diag-

Fig 2. Photomicrographs of the fine needle aspiration biopsy (FNAB). Note the anisocytosis, coarse nuclear chromatin clumping and
prominent, multiple nucleoli. Pigmentation is not apparent. Diff-Quik stain (A. x 400, B. x 1000).

Fig 3. Histopathologic examination of excised tissue from oral mass. A-B. Note the composition of generalized epithelioid cells with a
few spindle cells arranged in small packets that are surrounded by thin fibrous stroma (A. H&E, x 100, B. H&E, x 200). C. Two mitotic
figures were found, which was consistent with malignancy (H&E, x 400). D. A strong positive immunohistochemical staining to Melan
A in an amelanotic melanoma located in the oral gingiva (IHC, x 200).
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nosed as an amelanotic malignant melanoma of the gingiva.
Given the poor prognosis for long-term survival, the owner
refused further treatments, such as chemotherapy or radiation
therapy. Treatment was initiated with doxycycline (5 mg/kg,
PO, q 12; Dong Koo Pharm, Seoul, Korea), clindamycin (10 mg/
kg, PO, q 12; Sam Jin Pharm, Seoul, Korea), celecoxib (2 mg/
kg, PO, q 12; Pfizer, Seoul, Korea) and misoprostol (5 pg/kg, PO,
q 12; Nelson Pharm Korea, Seoul, Korea) for palliative ther-
apy. At four-month follow-up, there was no apparent metasta-
sis or relapse according to thoracic radiographic examination.

Discussion

Oral melanomas are most common in dogs greater than 10
years old (10). It occurs more often in males, predominantly
in small breeds (10,12). A definite diagnosis of canine mela-
noma is challenging, especially in poorly differentiated amel-
anotic melanoma, as melanocytes arise from the embryonic
neuroectoderm and continue to have the ability to differentiate
into spindled or epithelioid cells (2). It is important to identify
amelanotic melanomas and to distinguish them from other
tumor types, as the lack of pigmentation in melanomas may
be associated with malignancies, which can affect the progno-
sis and therapy (8,9).

Immunohistochemistry to various antibodies against mel-
anocytic markers such as S-100, Human Melanoma Black
(HMB) 45, NKI/C3, Human melanosome-specific antigens
(HMSA) 1 and 5, and Melan A, has been used to confirm the
diagnosis of amelanotic melanoma in dogs (2,7). Among them,
S-100 is widely used, but its specificity is low. Melan A has
been proven to be the most successful, but the sensitivity is low.
Due to this, it is generally recommended that more than a sin-
gle immunohistochemical marker be used for diagnosis (6,7).

In this case, we found typical neuroendocrine tumor pat-
terns with generalized epithelioid cells and a few spindle cells
through histological examination. There were highly mitoses
and no visible melanin granules on H&E staining (Fig 3C).
To confirm the diagnosis, the staining for Melan A was per-
formed and the result was strongly positive. Although Melan
A or a cross-reacting antigen has been detected in some nor-
mal tissues and nonmelanocytic tumors in humans and dogs
(3,4,5,6), the probability of confusing those with melanomas
is relatively low. Although it is recommended to use more
than one immunohistochemical stain to diagnosis amelanotic
melanoma, we used only Melan A due to the strongly positive
result, negating the need to do further staining for the diagno-
sis of this case.

In a recent study, a new approach for detecting melanoma
using tyrosinase-related protein-2 (TRP-2) immunoreactivity
was performed (9). TRP-2 staining may be more specific for
melanomas than S-100 and also appears to be more sensitive
than Melan A staining in confirming amelanotic melanomas
(9). Further studies will be needed to determine that TRP-2 is
an effective and acceptable diagnostic method of amelanotic
melanoma in dogs.

In the present case report, we described a case of an amel-
anotic malignant melanoma in the canine oral cavity, where
tumor melanocytes were strongly positive for Melan A. In
conclusion, this case demonstrates that the immunohistochem-
ical reactivity to Melan A could be a valuable diagnostic
method for the confirmation of canine amelanotic malignant
melanomas.
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