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Primary oral malignant melanoma metastasis to the
brain and breast: A case report and literature review
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Abstract. Primary oral malignant melanoma is a rare tumor,
which is estimated to comprise 0.2-8.0% of all melanoma
cases. This type of cancer is fairly uncommon, its prognosis
is dismal, and it frequently exhibits a biologically aggressive
behavior. The common location of primary oral malignant
melanoma is the hard palate and maxillary alveolus. In ~85%
of cases, the melanoma will metastasize to the liver, lung, bone
and brain early in the course of the disease. The present study
reports the case of a 50-year-old premenopausal woman who
presented with primary oral malignant spindle cell melanoma
(T3bN2aMO0) and underwent complete surgical resection
followed by an adjuvant course of radiation therapy. After
1 year, the patient presented with sudden onset slurred speech,
and upon examination, was found to have left-sided hemipa-
resis and a hard left breast mass. Workup confirmed breast
and brain metastasis. The patient developed lung metastasis
4 weeks later and was referred for palliative care.
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Introduction

Melanoma's incidence rates are rising worldwide (1). Mela-
noma is the third most common type of cancer metastasizing
to the brain, subsequent to lung and breast cancer (2). The
behavior of cutaneous melanoma is notoriously unpredictable,
and the 5-year survival rate deteriorates as the cancer stage
progresses (3,4). Morbidity and mortality are mainly associ-
ated with metastatic disease, therefore, when metastasis is
clinically evident, the prognosis is extremely poor. In total,
90% of melanoma patients with =3 sites of metastasis succumb
to disease within 1 year (3,4). Brain metastases are particularly
important in the context of malignant melanoma, since 44% of
patients with metastatic melanoma will develop symptomatic
brain metastasis (5-7). Intracranial manifestations account
for 20-54% of mortalities in patients with melanoma (5-7).
Metastases to the breast from malignant melanoma or from
other extra-mammary tumors are rare and represent ~1.3-2.7%
of cases (8,9). Melanoma, lymphoma and lung cancers are
the most commonly reported tumors metastasizing to the
breast (8-10). In the present study, the case of a premenopausal
woman with a history of malignant spindle cell melanoma of
the left maxillary alveolus extending to the left hard palate
is reported. At 1 year after the initial diagnosis, the patient
presented with neurological deficits and a palpable breast
mass. The diagnostic and instrumental procedures revealed
metastases to the breast, brain and other organs. The patient
underwent a right parietal craniotomy and excision of the
metastatic melanoma, and planned to start whole-brain radia-
tion and potential immunotherapy (ipilimumab). However,
the patient developed multiple metastases and did not receive
radiation therapy. The patient was subsequently referred to the
palliative care team.

Case report

The present study reports the case of a 50-year-old premeno-
pausal woman with a negative family history of cancer. The
patient had diabetes mellitus type 2 and was receiving oral
hypoglycemic medication. In September 2014, the patient
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Table I. Details of the antibodies used in the immunohistochemical staining.

Target protein Cat. no. Supplier Dilution, gt g/ml Duration, min Temperature, °C
S-100 790-2523 Ventana Medical Systems, Inc., ~10.00 24 37
Tucson, AZ, USA
Melan-A 790-2990 Ventana Medical Systems, Inc. ~3.40 24 37
MITF 790-4367 Ventana Medical Systems, Inc. ~6.70 16 36
CD34 790-2927 Ventana Medical Systems, Inc. ~0.80 24 37
po3 790-4509 Ventana Medical Systems, Inc. ~0.14 24 37
SMA 760-2833 Ventana Medical Systems, Inc. ~0.02 24 37
HMBA45 790-4366 Ventana Medical Systems, Inc. ~0.50 24 37

MITF, microphthalmia-associated transcription factor; CD, cluster of differentiation; SMA, smooth muscle antigen; HMB45, human melanoma

black-45.

presented to King Faisal Specialist Hospital (Riyadh, Saudi
Arabia) with a swelling of the left maxillary alveolus of
6-month duration, in addition to increased size and intermit-
tent bleeding. Clinically, there was a 3x3-cm irregular, firm
and non-tender lesion at the left maxillary alveolus. The lesion
extended to the hard palate and buccal mucosa, alongside a
large left cervical lymph node. Preoperative computed tomog-
raphy (CT) scan of the chest, abdomen and pelvis, as well as
bone scan and whole-body fluorodeoxyglucose (FDG)-posi-
tron emission tomography (PET)/CT scan, revealed a lesion
extending to the hard palate and buccal mucosa, which was
eroding the maxillary alveolar process. In addition, there
was an enlarged necrotic, level-II, left lymph node measuring
3.6 cm, with no evidence of distant or bone metastasis. The
patient was diagnosed with a malignant spindle cell melanoma
of the left maxillary alveolus extending to the left hard palate.
The patient underwent left inferior maxillectomy with obtu-
rator and left extended supraomohyoid neck dissection (level
[-IV), followed by an adjuvant course of radiation therapy
(48 Gy in 20 fractions), which was completed in December
2014. Final histology revealed an undifferentiated malignant
melanoma (spindle-cell type). The tumor was 4 cm in size
and 1.5 cm in thickness. The tumor invaded the submucosa
and exhibited prominent lympho-vascular invasion. The
bone surrounding margins were free from the tumor. One
lymph node was positive for metastatic disease from a total
of 62 lymph nodes harvested, with no extra-nodal extension.
Molecular characterization by DNA sequencing revealed no
mutation in the codon 600 of BRAF (BRAF wild type). No
mutation was detected in the C-KIT gene at exons 8, 9, 11
or 17. DNA was extracted manually from a tissue sample.
Genetic examinations were performed by polymerase chain
reaction using exon 15 specific primers of the BRAF gene. The
amplified sequences were then determined using the BigDye
terminator sequencing kit and analyzed on an ABI 3730 XL
automated sequencer (both supplied by Applied Biosystems;
Thermo Fisher Scientific, Inc., Waltham, MA, USA) from the
two strands (mutation nomenclature was based on GeneBank
accession number NM_004333.4). Immunohistochemical
staining was performed using the primary antibodies listed in
Table I and the secondary antibody for immunostaining was
Ultraview universal DAB detection kit (no. 760-500; Ventana

Medical Systems, Inc., Tucson, AZ, USA) according to the
manufacturers protocol. Immunopositivity was demonstrated
for S-100 protein, melan A, human melanoma black-45 and
microphthalmia-associated transcription factor. However,
staining for cluster of differentiation 34, p63 and smooth
muscle antigen was negative. Cytogenetic testing for Ewing
sarcoma RNA binding protein 1 (22q12) rearrangement was
not detected by interphase fluorescence in situ hybridization.
Paraffin embedded tissue for Ewing sarcoma tumors are
dewaxed with xylene and treated with citric acid in boiling
temperature. Treatment was performed using a medical micro-
wave on maximum temperature for 24 min in 6 min intervals.
Detection of EWSRI rearrangement was analyzed using
Vysis LSI EWSRI1 (22q12) Dual Color, Break Apart FISH
Rearrangement Probe (20 ul, 350 ng/ul) provided by Abbott
Pharmaceutical Co. Ltd., (Probe cat. no. 3N59.20; Lake Bluff,
IL, USA) according to manufacturer's protocol. Examination
of slide is performed using a fluorescent microscope and
100 cells from each field were analyzed. Postoperatively, the
patient recovered well and was subjected to regular follow-up.

In June 2015, the patient presented to King Faisal Specialist
Hospital with left-sided hemiparesis and slurred speech of
sudden onset, which was associated with ipsilateral jerky
movements. On examination, the vital signs were stable, and
the patient was fully conscious. No pallor, jaundice, skin rashes
or cutaneous lesions were detected. Both pupils (measuring
2 mm) were equally reactive. Left-sided weakness was
detected with a muscle strength of 3 out of 5, while no cranial
or sensory deficit was noticed. A hard mass of 6x6 cm was
observed at the upper outer quadrant of the left breast, which
was not attached to the underlying structures. Neither skin or
nipple alterations, nor palpable lymph nodes in the axilla, were
identified. The right breast and axilla were normal. The rest of
the examination was unremarkable.

CT scan of the brain revealed a heterogonous complex
mass with a cystic component, which was located at the left
parasagittal posterior parietal region with surrounding edema.
The size of the lesion was 2.4x3.2 cm, and the edema extended
into the corpus callosum and the contralateral side (Fig. 1).
Magnetic resonance imaging (MRI) of the brain revealed a
space-occupying lesion with massive peritumoral edema,
which was compatible with the findings of the brain CT
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Figure 1. Computed tomography scan of the brain revealed a parietal meta-
static lesion. R, right; L, left; P, posterior.

Figure 2. Magnetic resonance imaging of the brain revealed the same parietal
metastatic lesion described in Fig. 1, as well as a marked peritumoral edema.
R, right; L, left; P, posterior.

scan (Fig. 2). Whole-body FDG-PET/CT scan did not reveal
evidence of local recurrence in the left maxilla. However, the
lesion in the right cerebral parietal lobe close to the middle
line was FDG-avid. There were two newly identified nodules
in the left breast compatible with metastasis. In addition, CT
scan of the chest, abdomen and pelvis revealed development of
anew, enhanced, soft-tissue mass in the left upper outer breast.
The mass had a necrotic center, measured 5.6x4.7x7.1 cm and
did not present visceral metastasis. Mammogram exami-
nation identified a macrolobulated mass in the left breast
measuring 5x5 cm (Fig. 3). Ultrasound examination of the
left breast revealed a nonvascular heterogeneous, irregular,
macrolobulated mass measuring 5.3x3 cm (Fig. 4). Several
reactive-looking axillary lymph nodes were noted bilaterally.
Biopsy of the left breast mass was positive for metastatic
malignant melanoma compatible with the primary site.

The patient received anti-seizure medication. Since the
brain lesion was symptomatic, relatively large and associated
with ample edema, neurosurgical excision followed by immu-
notherapy and radiation was considered. Radiosurgery could
be considered as an alternative option. Thus, the patient under-
went right parietal craniotomy and excision of the metastatic
melanoma. The final histopathology confirmed the diagnosis
of metastatic malignant melanoma. Postoperative CT scan of
the brain demonstrated no residual disease. The patient was
discharged on October 29,2015, in good condition, and planned
to start whole-brain radiation and potential immunotherapy
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Figure 3. Mammogram of the left breast revealed the presence of an anoma-
lous mass. L, left; P, posterior; MLO, mediolateral-oblique.

Figure 4. Ultrasound examination of the left breast revealed the presence of
an anomalous mass. LT, left; Z1/Z2, zone 1/zone 2.

with the anti-cytotoxic T-lymphocyte-associated antigen 4
(CTLA-4)-blocking agent ipilimumab.

However, 4 weeks later, the patient presented to King
Faisal Specialist Hospital through the Emergency Department
complaining of headache, right shoulder painful swelling
and shortness of breath on mild exertion. On examination,
the patient was in respiratory distress, and a tender mass was
identified in the right shoulder. The CT scan revealed the left
breast mass with skin thickening, presence of new left axillary
lymph nodes, enlargement of the mediastinal lymph nodes,
development of pericardial effusion and bilateral pleural
effusion. Further examination, including MRI of the brain,
revealed residual enhanced lesion at the surgical resection
bed of the right parietal lobe, and extra-axial enhanced lesion
at the right Meckel's cave extending to the right precrural
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cistern, which was consistent with metastasis. Whole-body
PET/CT scan demonstrated increased uptake in the brain,
left breast, axilla and right shoulder, as well as presence of
new mediastinal lymph nodes, bilateral pleural effusion and
pericardial effusion. Ultrasound-guided fine needle aspira-
tion of the right shoulder mass was positive for metastatic
melanoma. Although radiotherapy and immunotherapy were
planned previously, due to the short period of relapse, wide-
spread metastasis and notable deterioration in performance
status, on December 2015, the multidisciplinary team at King
Faisal Specialist Hospital (including the oncologist, surgeon
and palliative care physician) and the patient's family agreed
that further active therapy was likely to be futile. Therefore,
the patient was transferred to the palliative care team for pain
control and end of life care.

Discussion

Primary oral malignant melanoma is rare, representing
0.2-8.0% of all melanoma cases (11). The predominant loca-
tion for this type of cancer is the hard palate and maxillary
alveolus (12). It frequently exhibits a markedly aggressive
behavior, with rapid growth, high propensity to metastasize
and poor prognosis, which is worse than that of cutaneous
melanoma (11-13). Independent risk factors that determine
the outcome include undifferentiated tumor cell morphology,
vascular and neural invasion, tumor necrosis, tumor thick-
ness, and cervical lymph node metastasis (14). In ~85% of
cases, the melanoma will metastasize to the liver, lung, bone
or brain early in the course of the disease (15). The reported
5-year survival rate for this cancer ranges from 12 to 16%,
with a median survival rate of 18 months after the initial
diagnosis (16). Surgery provides the best chance of control-
ling the disease (17). Chemotherapy and directed targeted
therapy are appropriate for patients with unresectable and
metastatic disease; however, their role as adjuvant therapies in
extensive locoregional disease has not been well defined (11).
Moreover, adjuvant radiation therapy is recommended (18,19).
The present case exhibited primary oral malignant melanoma
with a biological aggressive behavior. In addition, the patient
displayed the majority of defined risk factors for this type of
cancer and had acceptable definitive local therapy consisting
of radical surgery in combination with radiotherapy. However,
no adjuvant systemic therapy was administered, in accor-
dance to King Faisal Specialist Hospital and Research Centre
institutional guidelines.

Brain metastasis occurs in 10-40% of all melanoma
patients in clinical studies, and in <90% in autopsy (20). The
brain is the first site of relapse in 10-20% of these patients (20).
Risk factors for developing metastasis include gender (male),
presence of a head and neck or oral primary lesion, presence
of visceral metastasis, tumor thickness and ulceration of the
primary lesion (21). The prognosis of patients with mela-
noma brain metastasis (MBM) is markedly poor. Prior to the
development of anti-CTLA-4/programmed cell death protein
1 antibodies and BRAF/mitogen-activated protein kinase
(MAPK)/extracellular signal-regulated kinase inhibitors, the
median overall survival (OS) was ~6 months, with 25% of
patients alive after 1 year (22). The present case had almost
all the above risk factors, with the exception of being a female.
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MBM were historically managed with surgical resection or
whole-brain radiation therapy, depending on the symptoms
and the location, number and size of tumors (23). Retrospective
data from several reports suggest that melanoma patients with
limited brain metastasis treated with surgery and/or stereo-
tactic radiotherapy may achieve better survival than melanoma
patients with multiple metastases (23). Temozolomide is the
most widely used systemic treatment for MBM; however clin-
ical response was observed only in 10% of patients (24,25).
The introduction of immune checkpoint-blockade antibodies
and MAPK inhibitors led to improved survival of metastatic
melanoma patients, with a median OS ranging between 10
and 25 months in phase-III studies (26-28). However, patients
with brain metastases are underrepresented or excluded
from the majority of clinical trials due to historically dismal
survival (29); therefore, the impact of these new drugs on
the survival of patients with MBM is not well defined. Spag-
nolo et al (29) recently reported a comprehensive systemic
review aimed to analyze the outcomes of patients with
MBM treated with immune checkpoint-blockade antibodies
(ipilimumab, pembrolizumab and nivolumab) and/or MAPK
inhibitors (dabrafenib, vemurafenib and trametinib), regard-
less of the study design. In total, 22 studies were included with
a total of 2,153 patients. The median OS was 7.9 months in
phase I-III trials. In safety studies, the OS was 7.0 months for
patients treated with immunotherapy vs. 7.9 months for those
treated with BRAF inhibitors. In safety studies, the median
OS was 4.3 and 7.7 months for patients treated with immuno-
therapy and BRAF inhibitors, respectively. In that study the
authors acknowledged certain limitations in their analysis;
despite these limitations, the authors suggested that improved
survival may also be achieved in patients with MBM, and
supported their inclusion in large clinical trials (29). The
current case was unable to receive ipilimumab due to early
onset of widespread metastasis and marked rapid decline in
the patient's performance status, with subsequent early referral
to a palliative care program.

The frequency of metastatic tumors to the breast from
extra-mammary malignancy based on histological diagnosis
varies between 0.2 and 1.3% in clinical studies and between
0.2 and 6% in autopsy studies (30). The demographics and
clinical features are similar to those of primary breast cancers,
but the prognosis and management options are often different.
In 30% of patients, metastasis to the breast is the first sign
of malignancy (30-32). Patients typically present with a
rapidly growing, painless, firm mass. In addition, diffuse skin
involvement is rare, and axillary lymph nodes are uncommon,
similarly to the current patient's presentation (30,31,33,34).

Clinical examination and imaging features of breast
metastases from melanoma usually do not allow a differ-
ential diagnosis from breast primary tumors. The most
common mammographic appearance is a rounded mass with
well-defined or slightly irregular margins, while microcalcifi-
cation is rare (30,34,35). Ultrasound scans typically reveal a
hypoechoic mass, which is usually heterogeneous and poorly
defined (35). In a review of patients presenting with metas-
tases to the breast from extra-mammary tumors, Toombs and
Kalisher noticed that 50% of metastases were located in the
upper outer quadrant of the breast, similar to the current case;
however, the position of a lump in the breast does not aid to
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distinguish primary from secondary malignancies (31). It has
been reported that patients with breast metastases from mela-
noma are often young and premenopausal (36), which supports
the hypothesis of hormonally driven progression of melanoma.
Although the influence of estrogen in the development and
progression of melanoma has been debated, the number of
epidemiological studies implicating estrogen in the etiology of
melanoma has increased (37).

Treatment for metastatic breast cancer differs greatly from
that for primary breast cancer and, due to the poor prognosis
of metastatic disease, the treatment should be individualized.
In patients with isolated metastatic disease limited to the
breast or with minimal disease burden, wide local excision
may be considered. Large bulky tumors may be palliated by
mastectomy, although this procedure should be avoided where
possible. In the past, the treatment options for metastatic
melanoma were limited. Chemotherapeutic agents and/or
biological response modifiers such as interleukin-2 (IL-2) are
ineffective. The response rate to a high dose of IL-2 has been
reported to be ~7%, and long-term survival is observed only in
8% of stage-IV patients, irrespective of the site of metastases.
However, the use of high-dose IL-2 was restricted due to crit-
ical side effects on multiple organ systems (38). Recently, the
introduction of molecularly targeted therapy in parallel with
the development of checkpoint inhibitors has rapidly improved
the outcomes of metastatic melanoma patients (38).

In conclusion, the case reported in the present study
highlights the importance of early diagnosis and the poor
outcomes for patients with primary oral malignant melanoma,
which is a rare disease. Biologically, this type of cancer has
an aggressive behavior and poor survival. However, in the
majority of cases, the diagnosis is delayed until symptoms
such as swelling, ulceration and bleeding occur. Thus, early
detection of oral melanoma is critical. Due to the poor survival
of patients with this disease, clinical trials of novel systemic
therapy using targeted or immune modulators agents should
consider enrolling primary oral malignant melanoma patients,
regardless of the apparent extent of the disease.
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