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Abstract

Primary extracutaneous melanoma is an exceedingly rare
occurrence, and primary extracutaneous melanomas
arising in tissues thought to be devoid of melanocytes are
even rarer. The paper that follows describes two such
cases, one case of primary gastric melanoma and one case
of primary melanoma of the lung. Both cases were
treated solely with surgical excision of the lesion, and the
patients have experience no recurrent disease. Novel
approaches to treat extracutaneous melanomas are also
discussed.
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Introduction
In 2014, 76,100 individuals were diagnosed with melanoma

and 9710 individuals died of melanoma in the United States
[1], making melanoma the 5th most common cause of cancer
in United States men and the 6th most common cause of death
in United States women [2].

While melanoma is predominantly considered a cutaneous
cancer, extracutaneous melanoma does occur. Bishop et al.
identified the rate of extracutaneous melanoma to be
1/100,000 in Western Countries [3], or approximately 1.4% of
the total number of melanoma cases [2]. Extracutaneous
melanomas have been identified in tissues known to harbor
melanocytes: ocular, mucosal (including mucosal of the oral
cavity, esophagus, and anorectal region), and leptomeningeal
[2]. During development, melanocytes migrate from the neural
crest along identifiable pathways. The function of
extracutaneous melanocytes is not fully understood, with
theories suggesting a potential antimicrobial or immunologic
role [2].

Interestingly, primary melanomas have also been identified
in visceral organs that lack melanocytes. Roughly 19 cases of

primary gastric melanoma and 40 cases of primary pulmonary
melanoma have been identified, for example [4,5].

Several theories for the development of primary visceral
melanoma exist. One theory includes aberrant neural crest cell
migration during development [2,6]. Other theories explain
the existence of primary visceral melanoma with metaplasia,
for example amine precursor uptake and decarboxylation cells
developing into primary gastrointestinal melanoma [6] and
neuroendocrine system cells in the submucosal bronchial
glands undergoing melanocytic differentiation to produce
primary melanoma of the lung [4,7]. A third and final theory
regarding the development of primary visceral melanoma is
regression of a primary cutaneous melanoma explaining the
lack of cutaneous findings in the documented cases of primary
visceral melanoma [2].

Two case reports of primary visceral melanoma will follow.
The first describes a case of primary gastric melanoma, and
the second describes a case of primary melanoma of the lung.
A discussion regarding diagnosis and treatment options will
follow each case.

Case Study 1
The first patient is a 68-year-old male with a history of

neurogenic bladder as well as colon cancer status post
resection. The patient had been receiving cystoscopies on an
annual basis for his neurogenic bladder. One such cystoscopy
demonstrated a papillary bladder tumor. A CT scan of the
abdomen and pelvis with and without contrast was performed
to evaluate for metastasis. The CT scan revealed a 4.1 cm mass
along the posterior wall of the cardia stomach without
lymphadenopathy. The remainder of the scan was
unremarkable.

His past medical history included hypertension,
hyperlipidemia, major depressive disorder, neurogenic
bladder, and history of colon cancer. These conditions were
being treated medically with lisinopril, atorvastatin, wellbutrin,
abilify, viibryd, and jalyn. The patient’s surgical history
consisted of a partial colon resection for colon cancer and
transurethral incision of the prostate.

Gastroenterology was consulted and presumed that the 4.1
cm mass was a gastrointestinal stromal tumor, and a robotic
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assisted partial gastrectomy with control of splenic bleeding as
well as transurethral resection of the bladder tumor was
performed. The patient’s vitals were stable on admission,
physical examination was unremarkable, and admission labs
were unremarkable except for mild hyponatremia at 130
mmol/L.

A histological evaluation was performed on the surgical
specimen, which demonstrated a 7.0 × 6.0 × 4.5 cm
pleomorphic malignant neoplasm showing features consistent
with malignant melanoma. The majority of the involved cells
were pleomorphic spindle cells, occasionally multinucleated,
arranged into sheets and fascicles. Tumor necrosis was also
prominent. Immuno-histochemical staining was significant for
positive S-100, melan-A, and HMB-45 staining, tumor markers
found in cutaneous melanomas [8]. The specimen was
negative for CD34 and DOG-1, effectively eliminating the
tumor’s presumed identity as a gastrointestinal stromal tumor.
The proximal and distal margins of the specimen were free of
tumor. No lymph nodes were sent to pathology. Separate
testing indicated that the patient’s tumor was V600E negative.

The patient was referred to dermatology to identify
potential primary cutaneous sources that could have
metastasized to gastric mucosa. No such primary cutaneous
lesions have been found. Biopsied lesions have been identified
as keloid, solar lentigo, seborrheic keratosis, squamous cell
carcinoma in-situ, and basal cell carcinoma, all separate and
distinct entities from melanoma that originates from dysplastic
nevi. A PET scan was suggested and declined by the patient
secondary to financial considerations. Additionally, systemic
adjuvant chemotherapy was offered but the patient declined.
There was no sign of recurrence after four months.

Discussion
As previously stated, only 19 cases of primary gastric

melanoma have been recorded in medical literature [4]. While
melanocytes are present in the oral cavity and esophagus, the
stomach, small intestines, and colon are devoid of
melanocytes [9]. 30% to 40% of these cases presented as
detectable masses [10] or symptoms including abdominal pain,
weight loss, melena, anemia, and axillary lymphadenopathy
[2]. Metastasis to the liver as well as regional lymph nodes
from primary gastric melanoma is common [11]. Our patient
presented entirely asymptomatically. The gastric tumor was
identified incidentally after a CT abdomen and pelvis related to
the discovery of a papillary bladder tumor. Lymph nodes were
not sampled during the surgical removal of the gastric
melanoma for our patient because the tumor was presumed
to be a gastrointestinal stromal tumor.

The gastrointestinal tract is a common sight of cutaneous
melanoma metastasis. 60% of patients who died of cutaneous
melanoma had metastasis to the gastrointestinal tract on
autopsy [12]. For this reason, diagnostic criteria for gastric
melanoma have been proposed that preclude this possibility.
One set of diagnostic criteria for primary gastric melanoma
includes the following: 1) single lesion of melanoma in the
stomach proven by pathology, 2) no concurrent lesions in

other site of the body, 3) no history of melanoma, 4) disease-
free survival of at least 12 months after curative surgery
[13,14]. Usual markers for primary gastric melanoma include
S-100, melan A, HMB-45, and tyrosinase [9].

Our patient complies with the proposed diagnostic criteria
thusfar. The pathology sample exhibited characteristic
melanoma findings, dermatological evaluation has yet to
reveal any dysplasia related to melanoma, and the patient has
no history of melanoma. This patient has also survived 10
months after surgery, nearing the 12 month disease-free
survival criterion.

No universally recognized staging protocol exists for the
majority of extracutaneous melanomas, making it difficult to
compare the efficacy of treatment modalities in a meaningful
manner. Extracutaneous melanomas are typically staged using
systems for more common malignancies at various tumor sites
[2]. The exception to this rule is mucosal melanoma of the
head and neck for which tumor-node-metastasis (TNM)
staging system was adopted in the seventh edition of The
American Committee on Cancer (AJCC) cancer staging manual
[2].

Treatment recommendations for extracutaneous
melanomas are limited by the rarity of the condition. Common
practice has been surgery with or without the addition of
adjuvant radiotherapy and chemotherapy depending on
practitioner judgment [2]. A case report by Wang et al.
presented a primary esophago-gastric melanoma treated
solely with debulking surgery that ended with the patient’s
death from diffuse metastatic disease two months after
surgery. The extremely short survival led the research group to
strongly recommend post-operative chemotherapy or
radiotherapy [4]. This recommendation is not the norm, and
the median survival of patients with primary gastric melanoma
treated with surgery with or without adjuvant therapy based
on physician discretion has been 5 months [15]. Clearly,
additional treatment modalities are required.

Novel agents for the treatment of cutaneous melanoma are
starting to be applied for the treatment of primary visceral
melanomas. Bolzacchini et al. described managing a primary
gastric melanoma with vemurafenib and ipilimumab.
Metastasis to the liver and regional lymph nodes was present.
Screening demonstrated that the tumor was V600E positive,
indicating that vemurafenib was an appropriate therapy. The
patient was treated with vemurafenib for six months. At this
time, treatment was changed to ipilimumab secondary to
tumor progression. Four doses of ipilimumab were
administered until the patient passed away 11 months after
tumor discovery [11]. This patient’s survival was significantly
longer than the 5 month median survival time expected for
primary gastric melanoma and is an accomplishment when the
extensive disease at discovery is considered. This treatment
option would have been appropriate for our patient given his
negative V600E status, but the success of the treatment
demonstrates that screening for V600 mutations should be
standard of care for extracutaneous melanomas and that
vemurafenib paired with ipilimumab should be considered a
future possibility for the treatment of extracutaneous
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melanomas. Additional research is required to quantify the
exact efficacy of these agents.

Another novel treatment being selectively applied to
extracutaneous melanomas is KIT-inhibitors. Beading et al.
found KIT mutation in 15.6% of extracutaneous melanomas
tested [16], indicating that these tumors could be treated with
KIT-inhibitors. Hodi et al. described a patient with metastatic
rectal melanoma that was KIT positive. Surgical resection of
the primary tumor was performed, and the patient was
treated with imatinib as adjuvant therapy. The patient
experienced a marked reduction in both the size and number
of metastatic lesions over a four month treatment period [17].
Minor et al. observed a complete remission for 15 months and
two partial remissions lasting 1 month and 7 months when
using sunitinib to treat mucosal melanomas [18]. No KIT
testing was performed on our case report patient, but again,
the promise of these therapies indicates that KIT testing
should be standard of care for the management of
extracutaneous melanomas.

Broader therapies are also being researched that have the
potential to aid treatment of patients with extracutaneous
melanoma who prove to be V600 and KIT negative. Sakamoto
et al. described management of a patient with primary
malignant melanoma of the esophagus. The mean survival
with this diagnosis was 9.8 months. This particular patient had
several distressing features, including lymph node and lung
metastasis. The patient was treated with local INF-β injections
and conventional systemic chemotherapy. The patient was in
partial remission 18 months after the conclusion of treatment.
This finding lead Sakamoto et al. to recommend the
application of INF-β for palliative treatment of primary
malignant melanoma of the esophagus [19]. Additional studies
are required to determine if this treatment has broader
applicability in the treatment of extracutaneous melanomas.

Similarly, Asakage et al. applied dendritic cell therapy to
treat primary malignant melanoma of the esophagus. The
patient had an ulcerating primary lesion without metastasis.
The treatment team administered four intradermal injections
of dendritic cells. The patient was adequate treated without
any indication of relapse 2.5 years after the conclusion of
treatment, handily surpassing the 9.8 month mean survival
time [20]. Again, additional studies are required to determine
if this treatment has broader applicability in the treatment of
extracutaneous melanomas. However, the mechanism of
action for both INF- β and dendritic cells rely on stimulating
the patient’s immune system [19,20]. This suggests that these
therapies could be applied in a broader context with similar
results.

Case Study 2
The second patient is a 43 year old male with history of

hypertension and hypothyroidism who presented to the
emergency department with cough and fatigue for one week
as well as bright red hemoptysis for four hours. The
hemoptysis started on the day the patient was returning from
a fishing trip in Mexico. The patient denied a history of

pneumonia, tuberculosis, asthma, or lung problems as well as
a family history of malignancy. The patient did not smoke
tobacco, drink alcohol, or use illicit drugs.

The patient’s vitals were significant for tachycardia with a
pulse of 122 and an elevated blood pressure at 153/97. The
patient’s complete blood count revealed a mildly white blood
count at 11.3 × 103 per mcL and normal hemoglobin at 12.9
g/dL. The patient’s complete metabolic panel, coagulation
studies, and liver enzymes were unremarkable. The only
contributory findings on physical examination were coarse
lung wheezes bilaterally and tachycardia. A CT angiogram of
the chest with and without contrast was ordered, revealing a
7.6 cm ovoid left upper lobe mass concerning for malignancy
as well as scattered diffuse nodular ground glass appearance
likely secondary to infection. No other anomalies, including
perihilar and mediastinal lymphadenopathy, were noted.

The emergency department physicians placed the patient
on levaquin for a possible pneumonia, placed orders for PPD
and quantiferon tests, as well as admitted the patient to an
isolation room until the possibility tuberculosis was
eliminated. A bronchoscopy and CT needled guided biopsy of
the left upper lobe performed within days of admission
showed inflammation with intra-alveolar hemosiderin laden
macrophages and minute bits of necrotic tissue, but no
evidence of malignancy. Immunohistochemistry was negative
for HMB-45, melan-A and other routine stains. The preliminary
pathology diagnosis was scar tissue.

Pulmonary function tests revealed that the patient was a
candidate for pneumonectomy, and bronchoscopy and left
upper lobe lobectomy via a left posteriolateral thoracotomy
was performed. The 560 g, 18.2 × 13.5 × 5.5 cm sample
contained a large 9.0 × 8.5 × 5.5 cm cavitating, hemorrhagic
mass. Two lymph nodes were submitted with the surgical
specimen. The patient received two units of packed red blood
cells for post-operative hemoglobin of 7.5 g/dL. No other
complications were noted.

Pathology described as a spindle cell neoplasm demarcated
from the adjacent lung parenchyma by a pseudocapsule. The
tumor cells contained ovoid, open nuclei with prominent
nucleoli. Occasional pleomorphic forms as well as pigmented
cytoplasm were identified. Surgical margins were clear. Neither
the left upper lobe lymph node nor the left intralobular lymph
node submitted with the specimen contained metastatic
melanoma. Immunohistochemical staining was positive for
S-100, melan-A, and HMB-45 and diagnosed the lesion as a
malignant melanoma. Subsequent V600E testing was negative.
Dermatological evaluation as well as positron emission
tomography is pending.

Discussion
Similar to primary gastric melanoma, primary melanoma of

the lung is rare due to the absence of melanocytes in that
tissue. Only 40 cases of primary melanoma of the lung have
been identified in medical literature since 19165. The average
age of diagnosis was 54, with ages ranging from 29-902.
Presenting symptoms included cough, hemoptysis,
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postobstructive pneumonia, lobar collapse, and atelectasis [2].
Our patient presented with hemoptysis as his chief complaint
and was diagnosed with pneumonia in the emergency
department.

Primary melanoma of the lung is initially viewed with
suspicion secondary to the tendency of melanoma to
metastasize to the lung. For this reason, the Armed Forced
Institute of Pathology suggest the following criteria for the
diagnosis of primary melanoma of the lung: 1) presence of a
solitary lesion, 2) malignant melanoma confirmed by
immunohistochemistry or electron microscopy, 3) no past
history of excision or fulgration of a cutaneous, mucous
membrane, or ocular lesion, 4) central pulmonary lesion, and
5) no demonstrable tumor elsewhere at the time of diagnosis
[21].

Our patient had a single cavitating pulmonary lesion that
exhibited positive S-100, melan-A, and HMB-45 staining and
lacked any history of cutaneous or mucosal melanoma,
meeting the majority of the diagnostic criteria. He has not yet
had a positron emission tomography scan or a dermatological
evaluation to conclusively rule out the possibility to tumor
elsewhere.

Conclusion and Recommendations
Treatment recommendations for primary melanoma of the

lung are similar to the recommendations for primary gastric
melanoma. Common practice has been surgery, including
complete lymph node resection, with or without the addition
of adjuvant radiotherapy and chemotherapy based on
practitioner judgment [2]. 65% of patients with primary
melanoma of the lung survived less than 18 months following
these treatment recommendations [5]. As with primary gastric
melanomas, all mucosal melanomas should be screened for
V600 and KIT mutations to determine the applicability of novel
therapies that target these mutations. Interferon injections
and dendritic cell therapy are possible adjuvant therapies that
can be administered when tumors are V600 and KIT negative.
Given the rarity of primary mucosal melanomas, the path to
strong treatment recommendations remains unclear.
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