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ABSTRACT

WILEY

|

Background: Melanoma of the oral mucosa is an uncommon cancer arising from the tissues lining the mouth. Among oronasal
malignant melanomas, tongue melanoma makes up a mere 2%. Optimal treatments for this rare and often late-stage disease
remain elusive. However, surgery with free margins is considered the primary treatment and is often combined with other ther-
apies such as neck dissection, adjuvant radiotherapy, chemotherapy, and immunotherapy.

Case: This case involves a 33-year-old woman with a history of malignant melanoma on her tongue. She had previously under-
gone a partial glossectomy and was on maintenance imatinib treatment for ~2years. During her follow-up, a new lesion was
discovered on her tongue, which was confirmed to be malignant melanoma and was resected. The tumor exhibited a depth of
invasion of 8mm. All surgical margins were clear, with the closest margin being 3mm. The lesion was reconstructed with a
submental flap. Adjuvant radiotherapy was also given. The patient has been on maintenance follow-up for 3 years with no signs
of recurrence.

Conclusion: Malignant melanoma should be considered in the differential diagnosis of pigmented and non-pigmented lesions
of the tongue and oral mucosa. A thorough clinical evaluation, followed by histopathological and immunohistochemical exami-
nation of any suspicious lesions, is essential for early diagnosis. Early detection and prompt treatment are crucial for optimizing

patient outcomes and improving survival rates.

1 | Introduction

Primary oral mucosal melanoma (OMM) is a very uncommon
entity that makes up about 1%-8% of all malignant melanomas
and <0.5% of all oral malignant tumors [1, 2]. It originates from
melanocytes in the oral cavity, which are part of the immune
system in the mouth [1, 3].

Primary oral mucosal melanoma (OMM) most frequently
involves the maxillary gingiva or hard palate, with tongue

involvement occurring in under 2% of oronasal melanoma
cases [4]. The etiology of OMM is unknown. According to the lit-
erature, environmental factors and habits like alcohol consump-
tion, cigarette smoking, denture irritation, and trauma may affect
its occurrence [5, 6]. Additionally, individuals with weakened
immune systems, including those with conditions like HIV, non-
Hodgkin lymphoma, chronic lymphocytic leukemia, or organ
transplants, are more susceptible to developing OMM [5]. While
research is ongoing, a family history of melanoma, particularly
familial melanoma, may increase the risk of developing OMM.
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The majority of OMMs are believed to be De nova [7]. Mucosal
melanosis was found to be related to oral malignant melanoma
in 66% of cases. It was present before diagnosis in 36.2% of cases
and was synchronous in 29.8% of patients, according to the re-
port by Takagi et al. [4]. However, the mechanism behind this
transformation is not yet clearly understood [8, 9]. Melanoma
development can be influenced by mutations in several genes,
such as CDKN2A (p16), CDK4 (found on chromosome 12q15),
RB1, CDKN2A (p19), and PTEN/MMACI1 that can be targeted
for systemic therapy [10]. Our patient has no risk factors for mu-
cosal melanoma, as a majority of OMMs develop spontaneously.

OMM can be presented as an asymptomatic pigmented mac-
ule or nodule in the oral mucosal membrane and in some cases
without any pigmentation as an amelanotic lesion. OMM can
be challenging due to the possibility of misdiagnosis with other
pigmented lesions like melanosis, melanotic macules, oral nevi,
racial pigmentation, post-inflammatory pigmentation, amal-
gam tattoos, medication melanosis, melanoacanthoma, Peutz-
Jeghers syndrome, Addison disease, and Kaposi sarcoma [9].
The primary tumor may be surrounded by satellite foci, and the
surface can appear smooth, unbroken, or eroded [2, 10]. Most
people do not inspect their oral cavity precisely, even pigmented
variants are usually diagnosed late at an advanced stage when
they become painful, hemorrhagic, and ulcerative. The clinical
manifestations of OMM may differ broadly. According to Tanaka
et al's classification system, OMM can be categorized into five
subtypes: pigmented nodular, pigmented macular, pigmented
mixed, non-pigmented nodular, and non-pigmented mixed [10].
OMM is presented with various signs and symptoms, including
bleeding, poorly fitting dentures, pain, loosening of teeth, and
delayed healing of tooth sockets [2].

OMM has a dismal prognosis. It is somewhat related to late diag-
nosis and advanced stage of the disease. To ensure an accurate di-
agnosis, a biopsy is advised for any suspicious lesion in the mouth.
For small lesions, complete removal with a 1-2mm margin is
necessary. In the case of larger lesions, a sample biopsy should be
obtained from the thickest or most concerning area. Hematoxylin
and eosin staining can diagnose OMM. Immunohistochemical
staining for markers like HMB45 and Melan-A can be employed
to solidify the diagnosis of melanoma [11-13].

Building on the work of Greene et al. (1953), to diagnose primary
oral malignant melanoma, cancer must be confirmed by both
microscopic and clinical examination, originate from the junc-
tion of the epithelium and connective tissue, and have no other
primary cancer site [12].

Early detection and treatment would ameliorate the prognosis re-
markably. The best treatment option is not well depicted due to its
rarity and poor prognosis. Radical surgery is the “gold standard”
treatment of OMM. Depending on the severity of the cancer and
lymph node involvement in the neck, neck dissection surgery
may be necessary. Non-surgical treatments like radiotherapy
and medications, including checkpoint inhibitors, as additional
therapy based on the cancer stage, can also be used as adjuvant
treatment [1]. Several factors significantly influence progno-
sis, including the size and depth of the tumor, the presence of
lymphovascular invasion (LVI), necrosis, variations in cancer
cells, lymph node involvement, and metastasis [11]. The 5-year

survival rate of OMM is about 15%-38%, which is the lowest
among other melanoma [3].

This case report details a rare occurrence of oral melanoma
recurrence in a young woman. Despite previous successful
treatment for tongue melanoma involving surgery and tar-
geted therapy, the cancer returned in the same location. This
highlights the potential for melanoma to recur, even after ini-
tial treatment. The case report emphasizes the importance of
early diagnosis, especially in younger individuals, as melanoma
can present in various forms, including pigmented and non-
pigmented lesions. The successful management of the recurrent
melanoma through a combination of surgery, reconstruction,
and adjuvant radiotherapy demonstrates the potential effective-
ness of this multi-modal approach.

By documenting this unique case and its successful outcome,
the report contributes to the limited body of knowledge on oral
melanoma. It provides valuable insights for clinicians in diag-
nosing and treating this aggressive malignancy, particularly in
cases of recurrence.

2 | Case Report

A 33-year-old woman from Tehran presented to our clinic (Cancer
Institute, Imam Khomeini Hospital Complex) in September 2019
with a five-month history of a gradually enlarging, pigmented,
and ulcerated mass on her left posterolateral tongue. Upon phys-
ical examination, there was a 1cm pigmented ulcerated mass
with a satellite smaller discoloration, without palpable cervical
lymphadenopathy. An incisional biopsy revealed that the pa-
tient had malignant melanoma. MRI showed an enhanced lesion
measuring about 14 mm X 6 mm at the posterolateral part of the
tongue without cervical lymphadenopathy. A chest abdomi-
nopelvic CT scan revealed no evidence of distant metastasis. The
patient had no history of smoking, alcohol use, immunosuppres-
sion, or family melanoma. A partial glossectomy was performed
with safe margins, and the defect was repaired with a tongue
local flap. Pathology revealed malignant melanoma with satel-
lite lesions with a maximum thickness of 5-6 mm, with striated
muscle infiltration. There was evidence of macroscopic and mi-
croscopic satellite nodules and lymphovascular invasion. All sur-
gical margins were clear. She refused postoperative radiotherapy
but was further treated with imatinib (400 mg/daily) due to the
strong positivity of C-KIT without complication.

During her regular follow-up, which consists of clinical visits and
physical exams every 3 months, no evidence of recurrence was
found for 2years (October 2021). She noticed a black spot on her
tongue that gradually increased in size without accompanying
symptoms. During a physical examination, a pigmented mass of
size 15mm X 10 mm was found in the left posterolateral area of the
patient's tongue. The lesion was indurated and non-tender, with-
out ulceration. No other similar lesions were found either in the
mouth or other parts of the body. MRI of the neck revealed an en-
hancing lesion measuring 14.6 mm in the left posterolateral part of
the tongue related to the patient's known pathology. An incisional
biopsy of the lesion revealed malignant mucosal melanoma. PET
scans and neck ultrasonography revealed no evidence of distant
metastasis or local adenopathy. Due to the absence of neurological
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FIGURE1 | Intraoperative view of the surgical defect in the postero-
lateral tongue (Top). Resected tongue tissue specimen (Bottom).

symptoms and a normal PET scan, a brain MRI was not per-
formed. Her condition was discussed on the multidisciplinary
tumor board. Due to economic sanctions, limited access to novel
targeted therapies and immunotherapies, inadequate insurance
coverage for available systemic treatments, and the patient’s finan-
cial constraints, the tumor board recommended surgery and adju-
vant radiotherapy. She underwent a partial glossectomy (Figure 1).
The frozen section confirmed that tumor margins were free of
malignant cells. A submental flap was used to repair the defect.
Prophylactic neck dissection was not done due to a negative neck
exam and imaging. Her post-op course was uneventful. The pathol-
ogy report revealed T3NO malignant melanoma with safe margins
(Figure 2). The maximum tumor thickness was 8 mm. Ulceration
was present. A microsatellite lesion was not identified. There was
no evidence of lymphovascular invasion or neurotropism. Mitotic
rate was 4 mitoses per mm [2]. Adjuvant radiotherapy was started
about a month after surgery (60 Gy in 30 fractions, December 2021).
She is currently undergoing regular follow-ups. No local recurrence
of the lesion was found during the 3-year follow-up period (until
October 2024).

3 | Discussion

OMM is an uncommon cancer of the mouth lining, represent-
ing only 0.2%-0.8% of all malignant melanomas. Weber first

FIGURE 2 | Photomicrographs show infiltrative nests of haphazard-
ly arranged neoplastic cells (A: X40), demonstrating significant nuclear
pleomorphism and prominent aggregation of melanin pigment (B: X100).

documented this rare condition in 1859 [1, 4, 14]. The palate and
maxillary gingiva are the predominant sites for intraoral mel-
anoma, accounting for most cases (80%-90%). However, it can
also affect any other mucosal site in the oral cavity [1, 2]. Tongue
melanoma is extremely rare [5, 14]. OMM typically affects males
between ages 40 and 70 at a higher ratio than females [13, 15].
However, there is no gender difference in some studies [4, 15, 16].
It is diagnosed about 10years earlier in males than in females.
It affects races differently, and the Japanese are more suscepti-
ble to OMM, which can point to a genetic or environmental ten-
dency that has not been identified yet [4, 17, 18]. We presented a
young woman in her 4th decade of life with a history of primary
tongue melanoma who presented with recurrent tongue mela-
noma while on maintenance Imatinib treatment.

The etiology of OMM remains poorly understood, distinct from
cutaneous melanoma’s (CM's) link to sun exposure. Suspected
risk factors, though lacking strong evidence, include tobacco
and alcohol use, ill-fitting dentures, formaldehyde exposure,
and potentially genetic predispositions. Specific genetic muta-
tions driving OMM are not as well defined as in CM [19, 20].

OMM carries a poor prognosis, often due to late diagnosis and
frequent lymph node and distant metastasis. Prognostic factors
include clinical features like tumor size (especially >1cm for
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nodular lesions), ulceration, and neck lymphadenopathy, as well
as histological features like Ki67 expression, BAP1 loss, hepara-
nase expression, and potentially depth of invasion. Treatment
primarily involves wide surgical excision with negative margins.
Adjuvant radiotherapy may be used for local control, even though
OMM is generally considered radio resistant. Immunotherapy,
particularly immune checkpoint inhibitors, holds promise,
though its effectiveness compared with CM requires further in-
vestigation. The roles of chemotherapy and targeted therapies
are also being explored. Given the aggressive nature of OMM, a
multidisciplinary approach is crucial, and ongoing research fo-
cuses on improving early detection, understanding the molecu-
lar drivers of the disease, and optimizing therapeutic strategies,
including immunotherapy and targeted agents [19, 21].

There are several staging systems for malignant mucosal mel-
anoma based on the TNM staging system, micro invasion, his-
topathologic pattern, and so on. Neither of them is commonly
utilized. In 1970, Ballantyne's work established a three-tier stag-
ing system for categorizing mucosal melanomas [22]. This sys-
tem remains frequently used today, with Stage I being defined as
the presence of the primary tumor (T any NOMO) without lymph
node involvement or distant metastasis, which is further subdi-
vided into three levels: Level I is non-invasive melanoma, Level
1T invades the lamina propria, and Level III penetrates deeper
into the underlying tissues. Stage II is regional lymph node in-
volvement (T any N1MO). Stage III indicates distant metastasis
(T any N any M1) [2, 13, 22-24].

The American Joint Committee on Cancer's (AJCC) 9th edition
classification for OMM considers stage III the earliest form of the
disease (T3, NO). Stage IV is divided into three parts: Stage IV A
consists of (T3N1) or (T4a, NO or N1), Stage IV B (T4b, NO or N1),
and Stage IV C (any T, any N with metastasis) [9, 20, 25] (Table 1).

In the case of a suspected tumor, CT and MRI can be used for the
evaluation of the loco-regional extent of the lesion, which is fun-
damental for defining the resectability of the tumor. MRI scans
are generally preferred for a more comprehensive evaluation [22].
German guidelines consider a thorough clinical examination

TABLE 1 | The American Joint Committee on Cancer (AJCC)
staging system (T, Tumor [9th edition]).

T category T criteria

T3 Confined to the mucosa and the shallow
soft tissue directly beneath it, with
no limitation on thickness or size

T4 Moderately or highly advanced

T4, Extends beyond the mucosa and into
deeper structures, such as deep soft tissue,
cartilage, bone, or even the overlying skin

T4 Extends to critical structures such as the
brain, dura, skull base, or major blood
vessels, nerves (glossopharyngeal, vagus,
spinal accessory, and hypoglossal), the
masticator space, the prevertebral space,

or even structures in the chest cavity

sufficient for staging melanoma in situ. Head MRI, whole-body
imaging like PET-CT, CT, or skeletal scintigraphy combined with
LDH and tumor marker S100B are used in advanced stages [1].

The optimal therapeutic management of OMM remains con-
troversial. Combining various treatment methods might offer a
greater advantage for treating mucosal melanoma [19]. Radical
surgery with negative margins of the primary lesion is the cor-
nerstone of treatment [15, 22, 26, 27]. The safety margin of the
OMM is at least 1.5cm based on the National Comprehensive
Cancer Network (NCCN) like oral cavity SSC, and 2.5cm for le-
sions larger than 3cm [2, 13]. Although complete tumor excision
is essential, the extent of safety margins has not been clarified
[28]. If wide free margins (like 3cm) are leading to serious mor-
bidity, the surgeon can decrease them to just a negative margin
(like 5mm) because there is no survival difference considering
the size of the safety margin [23, 25, 28].

Neck dissection is generally reserved for situations where pre-
operative tests confirm lymph node metastasis. Prophylactic
neck dissection, performed without evidence of positive lymph
nodes, is not recommended due to the minimal impact on sur-
vival rates [12, 22, 28-31].

Sentinel lymph node biopsy (SLNB), which is currently used in
CM, is not usually performed at OMM. However, it is technically
possible [32-34]. SLNB can be used to assess the lymph nodes in
the neck of individuals with OMM for signs of cancer spread. This
may provide another option for identifying patients who would be
candidates for elective neck dissection [31, 35-37]. Research by
Starek et al. suggests a connection between finding microscopic
cancer cells in a sentinel lymph node and the early spread of can-
cer through the bloodstream [19, 38]. SLNB is not the standard of
care and can be used as a prognostic factor and a potentially ef-
ficient staging tool in mucosal melanoma. Although few studies
have applied SLNB in OMM, further investigation is warranted
[12, 31, 39-41].

Radiotherapy, chemotherapy, and immunotherapy can be com-
bined with surgery, although their effectiveness is unknown
[2, 19]. Poor prognostic pathologic features like multiple positive
nodes or extranodal extension are indicators for post-operative
radiotherapy [2, 22, 27]; However, OMM is considered radio-
resistant; it can help to achieve local control despite not im-
proving overall survival [12, 42-44]. Several factors, including
a tumor exceeding 5mm in thickness, invasion of blood vessels,
cell death, variations in tumor cell shape, incomplete removal,
location of the primary tumor, invasion of bone, and metasta-
sis, have been linked to worse outcomes for patients with pri-
mary oral malignant melanoma (OMM) [2]. Researchers have
also pinpointed several independent indicators that can predict
a tumor's recurrence. These include the location of the primary
tumor in the head or neck, the presence of an ulcer, tumor thick-
ness, a mitotic rate exceeding 3 per square millimeter, positive
SLNB, and signs of aggressive tumor growth [32].

OMM exhibits a distinct genetic profile compared with melanomas
arising at other sites. While the proto-oncogene KIT plays a signifi-
cant role in OMM oncogenesis, as evidenced by the correlation be-
tween c-kit protein expression and activating KIT mutations, these
mutations are found in a subset of OMM patients. For instance,
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Ma et al. detected KIT mutations in 15.8% (22/139) of their OMM
cohort and associated these mutations with a poorer prognosis in
metastatic disease. Other commonly mutated genes in CM, such
as BRAF and NRAS, are less frequently affected in OMM. Thuaire
et al's review reported BRAF mutations in 7.0% and NRAS mu-
tations in 5.6% of OMM cases, significantly lower than the ~50%
and ~30% observed in CM, respectively. Similarly, TERT promoter
mutations, common in CM (~48%), appear to be rare or absent in
OMM. Miao et al. found no TERT promoter mutations in their
study of 39 OMM cases, although Lyu et al. reported a recurrently
amplified region containing the TERT promoter. Finally, GNAQ
and GNA11 mutations, which occur in only 2%-4% of CM, are also
infrequent or absent in OMM. These genetic differences highlight
the distinct molecular landscape of OMM compared with CM and
have implications for targeted therapies [45]. After identifying spe-
cific genetic mutations in the tumor, it is possible to tailor systemic
therapy using drugs that target these mutations, such as BRAF,
MEXK, KIT inhibitors, or checkpoint inhibitors. This can help ex-
tend overall survival while keeping the rate of side effects at an ac-
ceptable level [1, 22]. The c-KIT gene plays a vital role in controlling
the growth, development, movement, and reproduction of mela-
nocytes. Research has shown that around 80% of mucosal mela-
noma cases harbor activating mutations in this gene, suggesting its
potential involvement in this specific type of cancer. This pathway
is momentous in melanoma and is not related to sun exposure
[25]. The RAS/MEK/ERK pathway, also known as the mitogen-
activated protein kinase (MAPK) pathway, is critical for the growth
of OMM. Immunotherapy offers a promising treatment option for
aggressive forms of malignant melanoma, including those with a
high risk of recurrence and metastatic spread, with minimal side
effects [12, 20, 35].

Surgical procedures can salvage up to 25% of patients with local
recurrence. In patients with recurrent diseases and without distant
metastasis like our patient, a second surgery appears to be the most
favorable course of action if the lesion can be completely resected
without considerable morbidity. Studies have shown that surgical
intervention can potentially improve outcomes for up to a quarter
(25%) of patients experiencing a local recurrence [35].

excision of
tongue
malignant

New lesion in
her tongue that
revealed to be
malignant
melanoma

Oct 2021

maintenance
imatinib
treatment
,refuse RT

Oct 2019-
Nov2021

melanoma,maxi
mum thickness
5-6mm
Sep 2019

Oral melanomas are more aggressive and have a higher ten-
dency for metastasis than other oral cancers or CMs [8, 12].
Several factors contribute to the aggressive nature of oral
malignant melanoma (OMM). These include blood vessel in-
vasion, tumor location that makes complete surgical removal
difficult, delayed diagnosis, and a propensity for early ulcer-
ation due to frequent irritation. Ulceration can create pathways
for cancer cells to spread to nearby lymph nodes and distant
parts of the body, leading to a higher risk of metastasis [13, 28].
About 25% of patients with OMM present with lymph node me-
tastasis [2, 12, 35].

Delayed diagnosis is often associated with advanced tumors
that have already metastasized [14]. After surgical removal of
the primary tumor, recurrence and metastasis are common. As
a result, most patients succumb to the disease within 2years.
Studies report a wide range for the 5-year survival rate, from
4.5% to 48%, with most falling between 10% and 25% [4].

4 | Conclusion

This case report highlights the rarity and challenges associated
with oral melanoma, specifically on the tongue. The primary
takeaways are that due to the potential for late diagnosis, clini-
cians should maintain a high index of suspicion for oral mela-
noma, even in the absence of pigmentation. Thorough clinical
examination, along with histopathological and immunohisto-
chemical analysis, is vital for accurate diagnosis. Surgical resec-
tion with clear margins is the primary treatment, but adjuvant
therapies like radiotherapy and immunotherapy may be benefi-
cial. Given the risk of recurrence, close and prolonged follow-up
is essential for patients with oral melanoma.

4.1 | Timeline

A timeline of a 33-year-old woman with malignant melanoma
of the tongue.

partial
glossectomy.ma
ximum
thickness
8mm,reconstru
ction with
submental flap
Nov 2021

maintenance
follow uo
without
recurrence 3
years. (until
October 2024).

Radiotherapy

Dec2021
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