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Abstract Oral melanoma is the most common type of oral tumor in dogs. In 
this report, computed tomography (CT) and magnetic resonance imaging (MRI) 
were performed to diagnose a right oral pigmented mass in an 8-year-old dog. 
The oral mass appeared as a homogeneous soft tissue density parenchyma on 
pre-contrast CT images, and with heterogeneous enhancement on post-contrast 
images. Bone destruction of the right mandibular body around the mass and 
mild enlargement of the right mandibular lymph node were also found. On MRI, 
the bulky oral mass showed mixed hyperintensity and isointensity compared to 
the adjacent muscle, where irregular hyperintensity on T1-weighted images cor-
responded to hypointensity on the T2-weighted images. Based on the physical 
examinations and imaging results, melanoma was suspected and confirmed via 
fine-needle aspiration. These unique MRI signals were due to the high paramag-
netic melanin content in the tumor, therefore MRI examination could be useful 
for diagnosis of melanoma.
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Introduction

Melanoma develops from melanocytes and is commonly 
reported in humans and many animals including dogs and 
cats (6,13,14). Oral melanoma is the most common type of 
oral cancer in dogs and accounts for about 7% of all ma-
lignant tumors (16). Melanoma can occur anywhere in the 
oral cavity, but the gingival mucosa is the most common site 
(12,17). It has a poor prognosis due to local invasion of the 
surrounding bones such as the mandible and maxilla, and 
a high rate of metastasis to the surrounding lymph nodes 
or distant organs (10,15,19). Treatment of oral melanoma 
includes surgical removal, radiation therapy, anticancer, and 
immunotherapy (1). Appropriate treatment can be planned 
and an assessment of the prognosis of melanoma is possible 
with accurate diagnosis and clinical staging.

Various imaging techniques aid in the diagnosis of oral 
melanoma. A radiographic examination of the head is not 
very useful for diagnosis due to the presence of several 
overlapping structures. Previous studies have reported the 
features of oral melanoma on computed tomography (CT). 
These include large size, bone invasions such as osteolysis, a 
heterogenous contrast enhancement pattern, and ipsilateral 
lymphadenopathy (2,9). There are few reports have described 
the findings of magnetic resonance imaging (MRI) of oral 
melanoma in dogs. This case report describes the detailed 
findings of a dog with oral melanoma, through CT and MRI 
and discusses the significant features.

Case Report

An 8-year-old male mongrel dog, weighing 13 kg, pre-
sented with a right oral pigmented mass. This patient was 
a stray dog, hence it was hard to obtain an accurate history. 
Physical examination revealed a dark-colored, firm, movable 
mass with pain and bleeding, 5 cm in diameter on the labial 
aspect of the right oral cavity. 

Radiographic imaging revealed a round-shaped mass of 
soft tissue opacity at the level of the right zygomatic arch. 
However, it was difficult to make a clear evaluation due to 
the superimposing surrounding structures (Fig. 1A).

Skull and thoracic CT examinations (AlexionTM, Canon Med-
ical Systems, Japan) were performed to evaluate the struc-
ture, lymph node involvement, and distant metastasis of the 
oral mass. The patient was positioned in sternal recumbency 
under general anesthesia. Anesthesia was induced with 
propofol at a dose of 6 mg/kg administered intravenously 
and maintained with isoflurane in oxygen. The CT parameters 
were 120 kilovoltage peak, 150 milliampere seconds, 1.0 mm 

slice thickness, 1.0 mm interval, 0.75 second rotation time, 
and 0.938 collimation beam pitch. Post-contrast CT images 
were acquired at 7 and 90 seconds after intravenous injec-
tion of 600 mg iodine/kg iohexol (OmnipaqueTM, GE Health-
care, Ireland). The sagittal and dorsal reconstruction images 
in the bone and soft tissue window were acquired. The oral 
mass was huge and filled the right buccal area, with some 
protrusion into the oral cavity. On the soft tissue window, the 

Fig. 1. Dorsoventral radiographs (A) of the head of the dog. The 
round-shaped mass of soft tissue density is shown at the level of the 
right zygomatic arch (arrow). CT images of the skull; bone window (B), 
pre- (C), and post-contrast (D) images of the head at the 1st molar lev-
el. Parasagittal (E) and dorsal (F) soft tissue window images at the right 
mandibular lymph node level. Bone destruction, adjacent to the mass 
is observed at the dorsal aspect of the right mandibular body at the 
lower 4th premolar to 1st molar level (B, white dot arrow). The mass 
shows homogeneous soft tissue density on the pre-contrast images 
with heterogeneous enhancement on the post-contrast images and 
extends into the oral cavity (C, D). The right mandibular lymph node 
(white arrowhead) is mildly enlarged compared to the left side (E, F).
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parenchyma of the mass showed a homogeneous soft tissue 
density on the pre-contrast images with heterogeneous en-
hancement on the post-contrast images (Fig. 1C, D). But the 
mass does not appear to have clear differentiation from the 
surrounding soft tissues. Bone destruction was observed at 
the dorsal aspect of the right mandibular body at the lower 
4th premolar to 1st molar level, around the mass, on the 
bone window (Fig. 1B). Medial displacement of the right low-
er 1st molar was also detected. The right mandibular lymph 
node was mildly enlarged compared to the left side (Fig. 1E, F). 
In addition, numerous miliary nodules were observed in the 
overall lung parenchyma, leading to a suspicion of pulmo-
nary metastasis.

MR imaging (1.5 Tesla unit, Vantage ElanTM, Canon Medical 
Systems, Japan) was performed after the CT examination. 
The dog was scanned with a 16-channel, medium-size coil 
(1.5 T Receive-Only 16-channel Flex SPEEDER Medium, Can-
on Medical Systems, Japan). An intravenous injection of 0.5 
mmol/mL gadoteric acid (ClariscanTM, GE Healthcare AS, 
Oslo, Norway) at a dose of 0.2 mL/kg was administered. The 
T1-weighted, T2-weighted, and T2-weighted-fluid-attenu-
ated inversion recovery (T2-FLAIR) and contrast enhanced 
T1-weighted images were obtained. The oral mass showed 
a mixed signal of hyperintensity and isointensity compared 
to the surrounding muscle on the T1-weighted, T2-weight-
ed, and T2-FLAIR images. However, some regions within 
the mass appeared with irregular hyperintensity on the 
T1-weighted images and hypointensity on the T2-weight-
ed images (Fig. 2). The post-contrast T1-weighted images 
showed an overall heterogeneous enhancement. 

Fine needle aspiration was performed, and many cells 
having black-green melanin granules were observed. Based 
on the cytology, the lesion was tentatively diagnosed as ma-
lignant melanoma. Given the huge size and lung metastasis, 
this patient was classified as stage IV melanoma (19). The 
prognosis was considered to be poor, and no further treat-
ment was given.

Discussion

There are several reports on the identifying features of oral 
tumors on CT scans in veterinary medicine, with melanoma 
accounting for many cases. Malignant oral tumors, including 
oral melanoma, exhibit several noteworthy features on CT, 
such as their substantial size, a heterogeneous contrast en-
hancement pattern, bone lysis, tooth loss, and displacement, 
invasion of the nasal or oral cavity, and the presence of ipsi-
lateral lymphadenopathy (2,9). All these distinct CT imaging 
features of malignant oral tumors were manifested in the 
current case.

In contrast to CT findings, MRI features of oral tumors have 
been rarely reported. One study described various aspects 
of signal intensity and contrast enhancement on MRI, along 
with apparently observed soft tissue margins, for several oral 
tumors like osteosarcoma and squamous cell carcinoma (7). 
However, this study did not include cases of oral melanoma, 
making comparative evaluation difficult. 

For dogs, the MRI features of oral melanoma remain un-
known, but other melanoma cases such as uveal melanocy-
toma, and meningeal melanomatosis have been document-

Fig. 2. Transverse (A, D), sagittal (B, E), and 
dorsal (C, F) planes of T1-weighted (A-C) 
and T2-weighted MR images (D-F) of the 
head. The oral mass shows a mixed signal 
of hyperintensity and isointensity compared 
to the surrounding muscle. However, some 
regions show irregular hyperintensity on 
the T1-weighted images and hypointensity 
on the T2-weighted images (arrow).
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ed. In the case of uveal melanocytoma, the lesion showed 
hyperintensity on the T1-weighted image and hypointensity 
on the T2-weighted image (21). The MRI findings of the 
meningeal melanomatosis generally showed hyperintensity 
on the T1- and T2-weighted images and hypointense spots 
on the T2-weighted image in a few small areas (20). On 
post-contrast T1-weighted images, the lesion was strongly 
enhanced (20).

In humans, the typical MRI features of melanoma, as ob-
tained from previous reports, involve hyperintensity on the 
T1-weighted image and hypointensity on the T2-weighted 
image (5,18). These MRI features stem from the paramag-
netic properties of melanin, which has a high affinity for 
metal ions and acts as a scavenger of organic free radicals (3). 
These effects shorten the T1 and T2 values and thus cause 
the unique MRI signals of melanoma (11). 

In addition to these characteristic signal patterns, various 
other patterns have been delineated in humans based on the 
melanin content of the tumors (8). These comprise lesions ex-
hibiting the following: hypo- to isointensity on the T1-weight-
ed images and iso- to hyperintensity on the T2-weighted 
images in amelanotic melanoma (4), hyperintensity on both 
the T1- and T2-weighted images, as well as lesions displaying 
mixed MRI signals. Furthermore, the presence of methemo-
globin due to internal hemorrhaging can induce a range of 
MRI signal patterns, including iso- to hyperintensity on the 
T2-weighted images (11). As such, the imaging characteristics 
of melanoma are so variable that it is impossible to distin-
guish the pathology with image. That’s why histopathologi-
cal examination must always accompany the process.

In the current case, the MRI findings in some regions cor-
related with the previously reported MRI characteristics of 
melanoma. Nevertheless, the overall parenchyma exhibited a 
pattern demonstrating heterogeneous signals, characterized 
by a mix of areas of hyperintensity and isointensity. These 
observations appear to indicate variations in internal melanin 
concentration and bleeding. 

The mass were detected using both imaging modalities. As 
anticipated, the soft tissue boundaries were better visible on 
MR images, or the margin of the mass was more evident MR 
images. So MRI will be helpful when formulating treatment 
plans such as surgery and radiation therapy.

Conclusions

The possibility of oral melanoma should be considered if 
the CT findings of malignant oral tumors such as bone infil-
tration, heterogeneous contrast enhancement, and lymph 
node metastatic findings and MRI features of hyperintensity 

on the T1-weighted images and hypointensity or isointensity 
on T2-weighted images are seen. Although melanoma could 
appear with varying intensities on the MRI, it is considered 
that MR imaging will be very useful for the differential diag-
nosis of melanoma if the mass shows signals that are specific 
for melanoma (T1 hyperintensity and T2 hypointensity). More 
experience is needed to establish diagnostic imaging param-
eters that can confirm the diagnosis using MR imaging in 
canine oral melanoma.
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