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lowed by the extremities and the trunk3.
Desmoplastic melanoma also arises in the oral cavity. 

However, oral desmoplastic melanoma is extremely rare, and 
its clinical behavior is largely unknown. Generally, mucosal 
melanoma of the head and neck region is deemed to have 
poorer prognosis than its cutaneous counterparts and is staged 
differently4,5. Whether this discrepancy is also justified for the 
desmoplastic subtype remains unclear.

Since an unawareness of oral desmoplastic melanoma 
seems to predispose misdiagnoses and subsequent inappro-
priate treatment, we present a comprehensive review that 
focuses on oral desmoplastic melanoma. We analyzed pre-
viously reported cases of oral desmoplastic melanoma and 
added a case that we encountered.

II. Materials and Methods

1. Review of the literature

We conducted a computerized literature search of the Med-
ical Literature Analysis and Retrieval System online database 
(MEDLINE) and Google Scholar. Search terms used for each 

I. Introduction

Desmoplastic melanoma is a rare malignancy that was first 
described by Conley et al.1 as a rare variant of spindle cell 
melanoma. Melanoma can have various histological patterns 
depending on its radial and vertical growth phases. Desmo-
plastic melanoma is usually composed of an inconspicuous 
superficial melanotic lesion that often lacks pigmentation 
and a more prominent (and essential) dermal fibrous spindle-
shaped cell tumor2. According to Surveillance, Epidemiology, 
and End Results data, the overall incidence rate of desmo-
plastic melanoma is 2.0 per million3. Desmoplastic melanoma 
most commonly occurs in the skin of the head and neck, fol-
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Before her visit to our hospital, the patient underwent a 
biopsy of the palatal lesion at a local hospital. The resulting 
diagnosis was squamous cell carcinoma. Since the patient 
was under close observation of her lung malignancy at our 
hospital, and the biopsy showed malignancy, the patient de-
cided to have the palatal lesion treated at our hospital. We 
obtained the biopsy slide and requested a re-examination by 
our pathologists. The pathologic diagnosis was a spindle cell 
proliferative lesion, and a borderline or malignant spindle cell 
tumor was suspected. The tumor was further evaluated by 
contrast-enhanced computed tomography (CT). On the CT 
scan, the tumor was indefinite with only suspicious mucosal 
layer thickening observed at the tumor site. No bone erosion 
or abnormal cervical lymph node enlargement was observed. 
A multidisciplinary consultation was conducted to decide the 
proper treatment. Radiation therapy was considered inappro-
priate by the radiation oncologist because of the possible side 
effects for the head and neck region and its unpredictability 
in terms of the lung cancer prognosis. As the patient’s general 
condition was considered suitable for surgery, surgical resec-
tion of the tumor was planned. 

The tumor was resected en bloc with the bony hard palate, 
while preserving the nasal and sinus membranes. Even with 
a macroscopic 1-cm safety margin, epithelial dysplasia was 
diagnosed at the anterior and medial margins using frozen 
biopsy, and further resection was performed intraoperatively. 
After surgery, the tumor was diagnosed as desmoplastic 
melanoma, which was 1.5×1.1 cm and 0.3 cm in depth. Mod-
erately increased cellularity and a moderate degree of nuclear 
pleomorphism were observed in the dermal tumor. The num-
ber of mitoses was 12 per 10 high-powered fields.(Fig. 2) The 

website were: “desmoplastic” and “melanoma” and “oral”; 
“desmoplastic” and “melanoma” and “gingiva”; “desmoplas-
tic” and “melanoma” and “palate”; “desmoplastic” and “mel-
anoma” and “tongue”; “desmoplastic” and “melanoma” and 
“mouth floor”; “desmoplastic” and “melanoma” and “gums.” 

All series and case reports on desmoplastic melanoma of 
the oral cavity were included in this review. Abstracts were 
required to be in English with relevant information to be sub-
ject for analysis. Relatively abundant lip lesions were exclud-
ed because their exposure to ultraviolet light was considered 
a distinct etiology, and the tendency to involve the mental 
nerve was characteristic and different from oral desmoplas-
tic melanoma. A total of 19 articles were identified. Three 
were excluded: 2 involved cases of desmoplastic melanoma 
that were present only in metastatic lymph nodes, and 1 was 
in Italian. Finally, 20 cases of oral desmoplastic melanoma 
were identified, including 1 case that we encountered and 
others from 16 relevant articles6-21. Data on clinical features, 
histopathologic features, diagnostic features, treatment, and 
prognosis were collected from each study. Due to the retro-
spective nature of this study, it was granted an exemption in 
writing by the Institutional Review Board of the National 
Cancer Center (Goyang, Korea).

2. Statistical analysis

Disease-free and overall survival were analyzed using the 
Kaplan-Meier method. Statistical analyses were performed 
with the program R using the survival package22.

III. Results

1. New case

A 74-year-old woman visited Oral Oncology Clinic at Na-
tional Cancer Center for a palatal ulceration that had started 
2 months previously. On clinical inspection, the ulcerative le-
sion was 1.8×1.5 cm, located at the left hard palate approach-
ing the midline, and was grossly limited to the mucosa.(Fig. 
1) At 17 months before her visit, she was diagnosed with 
mucinous adenocarcinoma of the left upper lung, which was 
T4N0M1a. The patient did not have any apparent symptoms 
of lung cancer, and no specific marker for targeted therapy 
was available; thus, the oncologist decided to observe the 
patient without definitive treatment. Her Eastern Cooperative 
Oncology Group score was assessed to be zero just before 
surgery for the palatal lesion.

Fig. 1. Oral desmoplastic melanoma presented as an ulcerative 
lesion of the left hard palate. The tumor was 1.8×1.5 cm. 
Seung-Ki Min et al: Desmoplastic melanoma of the oral cavity: diagnostic pitfalls and 
clinical characteristics. J Korean Assoc Oral Maxillofac Surg 2018
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using a new maxillary denture.

2. Clinical features of 20 reported cases with oral 

desmoplastic melanoma

Among the 20 patients identified in our literature search6-21, 
including ours, the average age at diagnosis was 53.6 years. 
Although the sixth decade of life was the most frequent 
age affected, patients aged 20 to 90 years were diagnosed 
with the disease. A slight male predilection was observed 
(male:female=3:2). For those with demographic information 
available, 8 patients were Asian and 4 were Caucasian. Oral 
desmoplastic melanoma was most often located at the maxil-
lary alveolus or gingiva, followed by the palate. The man-
dibular gingiva or buccal mucosa was also involved.(Table 1)

tumor did not involve the bone, and no venous or lymphatic 
invasion was present. Perineural invasion was not identified. 
The epithelial dysplasia diagnosed using frozen biopsy was 
identified as atypical melanocyte involvement on permanent 
biopsy. S-100 and HMB45 were focally positive using im-
munohistochemical staining. Vimentin and smooth muscle 
actin (SMA) staining was also positive. Ki-67 staining was 
identified in 5% of the cells. Cytokeratin, EMA, p63, desmin, 
p53, and CD34 were all negative. The pathologic stage was 
pT3bNx. 

The patient was under regular postoperative surveillance 
with periodic CT scans. At her last visit, which was at 12 
months postoperation, no evidence of recurrence was present 
on a CT scan or on physical examination. An oroantral fistula 
was present, which was efficiently sealed without discomfort 

A B

C D

Fig. 2. Histopathologic appearance of desmoplastic melanoma. A. Spindle-shaped tumor cells of the submucosa with normal-looking 
squamous epithelium (H&E staining, ×40). B. Junctional activity at the dermoepithelial junction (H&E staining, ×100). C. Submucosal tumor 
cells with haphazard, fascicular growth pattern with intermixed collagenous stroma. No definite melanin pigmentation is noted (H&E stain-
ing, ×100). D. Bland-looking tumor cells with minimal pleomorphism or atypia (H&E staining, ×200).
Seung-Ki Min et al: Desmoplastic melanoma of the oral cavity: diagnostic pitfalls and clinical characteristics. J Korean Assoc Oral Maxillofac Surg 2018
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The clinical appearance of oral desmoplastic melanoma 
varied significantly. Pigmentation of the lesion was often 
absent, which rendered a clinical diagnosis of melanoma un-
likely. Among 18 cases with relevant information available, 
only 4 described pigmentation over the tumor. The shape of 
oral desmoplastic melanomas ranged from surface irregular-
ity to a sessile mass to a pedunculated mass, adding further 
complexity. One-third of the cases presented with surface 
ulceration. 

3. Initial diagnosis of 20 reported cases of oral 

desmoplastic melanoma

Incisional biopsy was often undiagnostic or misleading in 
reports of oral desmoplastic melanoma. Misdiagnoses includ-
ed epulis fibromatosa with atypical proliferation of melano-
cytes, fibromatosis, 2 spindle cell variants of squamous cell 
carcinoma, 2 squamous cell carcinomas, atypical lymphopro-
liferative disorder, malignant melanoma in situ, 2 malignant 
melanomas, benign spindle cell neoplasia, and a borderline or 
malignant spindle cell tumor9,13-16,19. We also found a case in 
which a combination of bland clinical features and associated 
denture flanges resulted in a clinical diagnosis of fibrous epu-
lis, leading to simple extirpation of the lesion12. Only 4 cases 
were correctly diagnosed as desmoplastic melanoma on the 
first investigation7,11,17,20.

4. Histopathologic features of oral desmoplastic 

melanoma

Microscopically, oral desmoplastic melanomas often had 
two components, a parenchymal collagenous tumor located 
at the dermis layer and the overlying mucosa with junctional 
activity. The dermal components were spindle-shaped cells 
arranged in fascicles that formed various patterns. These pat-
terns were described as haphazard, fascicular, herringbone, 
storiform, neural, or epithelioid. Collagenous stroma was 
more apparent in hypocellular areas. Cellular atypia and nu-
clear pleomorphism ranged from mild to marked, depending 
on the case under review and the region of tumor observed. 
Mitosis measurements ranged from less than 1 per 10 high-
powered fields to 12 per 10 high-powered fields. Kurihara et 
al.9 identified deep vertical invasion by melanocytes from the 
clusters of junctional activity. However, junctional activity 
was absent or not prominent in other cases13. Neural invasion 
or neurotropism was observed in 8 cases out of 11 with rel-
evant descriptions available.T
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regional recurrences. One patient had local and regional 
recurrences simultaneously. Another patient suffered local 
recurrence after regional recurrence. Relevant information 
for overall survival analysis was available for 15 cases. The 
overall survival rate was 84.8% for 2 years and 55.0% for 5 
years. The median overall survival time was 96 months. 

IV. Discussion

With fewer than 30 cases reported in the literature, oral 
desmoplastic melanoma is extremely rare. While it is imprac-
tical to calculate the incidence of oral desmoplastic mela-
noma, for reference, desmoplastic melanoma is estimated 
to be less than 1% of all primary melanoma cases. The age-
standardized incidence rate of primary oral melanoma is less 
than 0.01 per 100,000 person-years3,23.

The etiology of oral desmoplastic melanoma is generally 
unknown. Ultraviolet radiation has been associated with cu-
taneous desmoplastic melanoma because most cases occur 
in sun-exposed areas, especially the head and neck region. 
However, ultraviolet radiation is unlikely to be the cause 
of oral desmoplastic melanoma. Prasad et al.15 suggested 
that aberrant expression of p53 might be related to mucosal 
desmoplastic melanoma based on their experience of 6 of 7 
cases expressing p53. If we consider only oral desmoplas-
tic melanoma, including our case, 2 of 4 oral desmoplastic 
melanomas tested positive for p53; however, 1 of the positive 
specimens was a recurrence. Further investigation is required 
to validate the effect of aberrant p53 expression in oral des-
moplastic melanoma. 

During the initial assessment of oral desmoplastic mela-
noma, misdiagnoses were common. Only 4 of 17 initial 
diagnoses were desmoplastic melanoma in the cases we 
analyzed. Oral desmoplastic melanomas generally appeared 
amelanotic. The clinical impression, which can guide proper 
pathologic diagnosis, rarely included a differential diagnosis 
of melanoma in cases of oral desmoplastic melanoma. As-
sociated ulceration may also complicate the diagnosis. Usu-
ally, the junctional activity of melanocytes at the dermal-
epidermal junction suggests the melanocytic origin of a 
dermal tumor. However, when a biopsy specimen is obtained 
from an ulcerated area, only the dermal spindle cell tumor is 
present, without any indication of junctional activity. In these 
circumstances, the melanocytic origin of the tumor cells may 
not be clear until appropriate immunohistochemical marker 
studies are performed. 

The diagnosis of oral desmoplastic melanoma is based on 

Among 12 cases with relevant records, immunohisto-
chemical studies for S-100 protein showed positive results in 
all 12. S-100 immunopositivity in atypical spindle cells was 
either focal or strong9,18. Kilpatrick et al.13 showed that S-100 
immunopositivity was focal in densely collagenized areas, 
but diffuse in hypercellular areas. Atypical spindle cells were 
also positive for vimentin in 10 cases. Vimentin immunoposi-
tivity was described as extensive, strong, uniform, or diffuse 
in most cases12,13,17,18. HMB45 expression was negative in 7 
cases but positive in 3. Even if HBM45 was expressed, its 
immunopositivity was rare and focal in 2 cases (including 
ours)18. In 7 studies, antibodies against cytokeratin were used, 
and all cases tested negative. Four studies tested aberrant p53 
expression, and two cases were positive with varying rates of 
positive cells. Of two p53-positive tumors, 1 was recurrent. 
Other sporadic immunoreactivity reports that showed nega-
tive results included muscle-specific actin, smooth muscle 
actin, EMA, CD34, CD68, LMWCK, HMWCK, LCA, des-
min, caldesmon, calponin, and p63. As dermal tumor cells 
were amelanotic, Masson-Fontana staining was negative in 2 
cases.

5. Treatment and prognosis of oral desmoplastic 

melanoma

Among the 18 cases with relevant descriptions, surgery 
was the choice of initial treatment in 16. However, surgery 
was often simple excision guided by the misdiagnoses from 
biopsies or clinical impressions. Margin involvement was 
also common because of the confusing benign appearance of 
oral desmoplastic melanoma. Four patients underwent post-
operative radiation therapy with varying results. Definitive or 
palliative radiation therapy was also attempted in 2 patients, 
which resulted in a poor or insignificant prognosis. Topical 
imiquimod was applied to a patient with recurrence, which 
resulted in a clinical complete response20. However, the tu-
mor recurred in this case.

We found 3 cases with lymph node metastasis at the time 
of diagnosis. Four patients developed regional recurrence 
during follow-up. Distant metastases were reported in 5 
cases, of which 1 case showed metastasis to the brain via a 
cranial nerve.

Relevant information was available for 14 cases for dis-
ease-free survival analysis. For oral desmoplastic melanoma, 
the disease-free survival rate was 30.0% at 2 years and 0% 
at 5 years. The median disease-free survival time was 16.5 
months. Of 10 cases, 8 were local recurrences and 4 were 
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34.4% with a median survival of 29 months26. Notably, this 
report included 2 cases of oral desmoplastic melanoma.

V. Conclusion

In conclusion, oral desmoplastic melanoma is an extremely 
rare entity that requires meticulous considerations for proper 
diagnosis. Clinical findings that more than 70% of desmo-
plastic melanomas show no black pigmentation often lead 
to misdiagnosis of melanoma. Awareness of oral desmo-
plastic melanoma and meticulous inspection including im-
munohistochemical studies are required to diagnose this rare 
disease correctly. Tumor behavior seems to differ from both 
cutaneous desmoplastic melanoma and conventional oral 
melanoma. Despite the high propensity for local recurrence, 
oral desmoplastic melanoma appears to be amenable to ap-
propriate wide surgical resection. Further research should aim 
to validate the current findings and elucidate the etiology of 
the disease, which might guide proper alternative treatment 
methods.
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histopathologic similarities to the cutaneous counterpart. Ac-
cordingly, a maxillofacial pathologist unused to cutaneous 
malignancies may fail to list oral desmoplastic melanoma in 
the differential diagnosis of spindle cell tumors arising in the 
oral cavity. Immunohistochemistry markers such as S-100 or 
vimentin are crucial for diagnosis but are not pathognomonic 
because other tumors, such as schwannoma, can share a simi-
lar immunohistochemical profile. To overcome the challenges 
leading to misdiagnosis of oral desmoplastic melanoma, pri-
mary incisional biopsy should be done carefully. Importantly, 
incisional biopsy should include the surrounding, normal-
looking mucosa, where aberrant junctional activity of mela-
nocytes could reside, especially near an ulcerated lesion. 

Several factors are involved in the frequent local recurrence 
of oral desmoplastic melanomas. The bland clinical appear-
ance tends to lead clinicians to perform simple excision of le-
sions, especially when incisional biopsy results are indecisive 
or misleading. Even when malignancy is suspected or a defi-
nite diagnosis of desmoplastic melanoma is made, the unique 
dualistic feature of the tumors, with epithelial and dermal 
portions, complicates treatment. Junctional activity can reach 
beyond the dermal tumor to where no clinical abnormality is 
seen. This feature mandates intraoperative margin evaluation 
and a wide safety margin during surgery for oral desmoplas-
tic melanomas. Because of the restricted boundaries of the 
oral cavity, such treatment may not always be possible. Fi-
nally, the high propensity of oral desmoplastic melanomas to 
involve nearby nerves might predispose these tumors to local 
recurrences15. 

Generally, cutaneous melanoma patients show good sur-
vival, with a 5-year disease-specific survival rate of 78.8%24. 
Cutaneous desmoplastic melanoma is similar, with a 5-year 
disease-specific survival rate of 84.8%3. In contrast, the 
5-year survival rate for conventional oral melanoma is 15% 
with a median survival time of 25 months25. An advanced 
stage at diagnosis and anatomic restrictions that limit suffi-
cient resection are often given as the reason for poor progno-
sis. The 5-year survival rate of 55.0% for oral desmoplastic 
melanoma is between the poor overall survival from oral 
melanoma and the high overall survival for skin melanoma. 
The survival rate of oral desmoplastic melanoma is relatively 
encouraging considering the high recurrence rate, especially 
with the inadequate primary treatments that were frequently 
reported. However, the rarity of cases and the restricted 
follow-up of some cases make it difficult to determine the 
true prognosis of oral desmoplastic melanoma. The 5-year 
survival rate of oral amelanotic melanoma was reported to be 
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reported.
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