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Abstract: Primary gastric melanoma is an extremely rare clinical entity. The clinical manifestation is not specific and 
usually similar with other common malignancies at this site, such as gastric cancer and lymphoma. And there are no 
specific radiological features either. Preoperative diagnosis via biopsy is usually difficult, since melanoma pigment 
could be absent in the biopsy tissue. Here, we report a case of a 50-year-old woman with a mass in the stomach 
found by gastroscopy. Biopsy was taken twice preoperatively under gastroscope and it was diagnosed as gastric 
carcinoma and neuroendocrine tumor respectively. Radical surgery was performed with gastrectomy and D2 lymph 
node dissection. Postoperative pathological examination finally made a definite diagnosis of gastric melanoma by 
immunohistochemistry. We summarize the reasons for preoperative misdiagnosis and discuss the difficulty in diag-
nosing gastric melanoma according to literature.
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Introduction

Extracutaneous melanoma (ECM) is rare in clin-
ic practice. Epidemiological data from Western 
countries indicate that the incidence of ECM is 
less than 1/100,000. Primary gastric melano-
ma is extremely rare and only accounts for 1% 
of all ECM. Similar with ECMs at other sites, pri-
mary gastric melanoma has been reported to 
occur in older patients, often at an advanced 
stage, and to have worse prognosis. No gender 
predilection has been found [1]. Preoperative 
diagnosis is difficult, especially when the tumor 
tissue taken by biopsy contains no melanin pig-
mentation. Moreover, due to the extremely low 
incidence, lack of awareness of this disease 
may also contribute to the misdiagnosis by phy-
sicians and pathologists. Herein, we report a 
rare case of primary gastric malignant melano-
ma, which was misdiagnosed as gastric carci-
noma and neuroendocrine tumor preoperative-
ly via biopsy.

Clinical data

A 50-year-old woman who complained of epi-
gastric discomfort and occasional vomiting for 

2 months was admitted to a local hospital. 
Gastroscopy revealed a tumor at the upper 
stomach and biopsy was taken. The patient was 
then referred to the First Affiliated Hospital of 
Sun Yat-Sen University for further treatment. 
Her past medical history was not remarkable. 
No specific sign was found via physical exami-
nation except moderate anemia. Laboratory 
tests found significantly decreased hemoglobu-
lin (7.1 g/dl) and Hct (25.5%). Serum tumor 
markers, including CEA, CA-125 and CA-199, 
were all in the normal range. Fecal occult blood 
testing was positive.

Contrast-enhanced CT (CE-CT) (Figure 1) scan 
of the abdomen revealed a vascular-rich polyp-
oid tumor located at the lesser curvature of the 
stomach protruding to the gastric lumen. The 
gastric wall was slightly thickened at the tumor 
region. Multiple enlarged lymph nodes were 
found in the perigastric region. No liver metas-
tasis or other visceral organ invasion was found.

Sections of the biopsy specimens with hema-
toxylin-eosin stain from a local hospital were re-
examined by pathologists in our hospital. Tumor 
cells were small in size, round in shape, with a 
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little cytoplasm, round hyperchromatic nuclei 
and moderate mitotic figures. No pigmentation 
was found. The pathologists considered it as a 
poor differentiated gastric adenocarcinoma.

Repeat gastroscopy was performed. An easy 
bleeding mass, covered with blood scab, was 
found located at the lesser curvature of the 
stomach. 4 biopsy specimens were taken from 
the tumor. Histological features of the biopsy 
were similar with the first biopsy, and no pig-
mentation was found as well. Immuno- 
histochemistry revealed SYN positive,  CK5/6 
negative, CK positive, CD20 negative, CD3 neg-
ative, CGA negative and Ki67 positive (40%). 
According to these findings, it was suggested 
as neuroendocrine carcinoma, G3.

Abundant pigmentation was found in the cyto-
plasm of spindled cells, and less was found in 
the epitheliod cells. The area composed of 
small round cells had little pigmentation (Figure 
2). 

Immunohistochemistry staining found the 
tumor cells were positive for HMB45- (Figure 
3A), Melan-A (Figure 3B), and S-100 protein 
(Figure 3C). 

Lymph nodes were carefully isolated from the 
specimen and were examined by the patholo-
gist. Metastatic tumor was found in 4 out of 42 
lymph nodes harvested.

While the diagnosis of melanoma was con-
firmed, further inspections were performed to 

Figure 1. Abdominal CE-CT showing large mass involving the lesser curvature of stomach.

Treatment and fol-
low up

Since the diagnosis 
of malignancy was 
confirmed, radical 
surgery was there-
fore performed inc- 
luding total gastro-
ectomy and D2 ly- 
mph node dissec-
tion. Surgery dem-
onstrated a mass 
measuring 8 cm × 
3.5 cm × 3 cm lo- 
cated at the lesser 
curvature of the 
stomach, protruding 
to the gastric lumen. 
Careful inspection 
of the dissected 
specimen found sp- 
otty and light pig-
mentation on the 
surface of the tu- 
mor. Enlarged lym- 
ph nodes were fo- 
und in group 3 of 
paragastric lymph 
nodes. 

Postoperative path-
ological inspection 
revealed a com-
bined pattern of the 
tumor with epithe-
liod, spindled and 
small round cells. 
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assess whether the tumor was metastatic or 
primary. A careful medical history was retaken 
and no history of melanoma or regression of 
cutaneous pigmentation was found. Whole 
body skin and mucus, including the genital 
tract, were carefully examined by a dermatolo-
gist, but no significant pigmentation of the skin 
or mucous was found. Retinas were examined 
by an ophthalmologist, but no lesion of pigmen-
tation was found either. Image of CE-CT was 
reviewed by an experienced radiologist, and no 
signs of tumor were found at other sites of the 
digestive tract. PET-CT was suggested, but the 
patient declined due to financial consideration. 
These findings suggested that it was a primary 
melanoma of the stomach.

Systemic adjuvant chemotherapy was offered, 
but the patient declined. Follow up is undergo-
ing, and no signs of recurrence were found in 
the first 4 months.

Discussion

Malignant melanoma is a highly aggressive dis-
ease that can arise from skin, retina and 
mucus. It was reported that melanoma can 
arise from all sites of the GI mucus. Melanocytes, 
the histological origin of melanoma, have been 

nosis of the stomach has been demonstrated 
in anal and esophageal melanoma [4], and this 
provides strong evidence supporting the exis-
tence of melanocytes in stomach under specif-
ic conditions.

Melanoma is the most common tumor that 
develops gastrointestinal metastasis. Most 
melanomas found in the gastrointestinal tract 
are metastatic. Small intestine, colon, and 
stomach are the most common sites of metas-
tasis [2]. Up to 4% of patients with cutaneous 
melanoma had metastasis to the gastrointesti-
nal tract ante mortem and up to 60% at autop-
sy [5]. As a result, metastasis from other sites 
must be ruled out before making a diagnosis of 
primary gastric melanoma. The criteria for diag-
nosing primary gastric melanoma includes [6, 
7]: 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 mela-
noma; 4) disease-free survival of at least 12 
months after curative surgery. In this case, a 
single lesion was found in the stomach and 
thorough post-operative inspection failed to 
find any potential lesion on the skin, mucus or 
other organs, suggesting the diagnosis of pri-
mary gastric melanoma. However, follow up is 
still required to confirm the diagnosis according 
to these criteria.

Figure 2. Photomicrograph of postoperative specimen showing combined pattern 
of the tumor composing of spindled (A), epitheliod (B), and small round cells (C). 
Melanin pigment distributes unevenly with the tumor.

demonstrated in the 
oral, esophageal and an- 
orectal mucus [2]. How- 
ever, it is still controver-
sial whether malignant 
melanoma can arise fr- 
om stomach, small intes-
tine and colon, since 
there are no melano-
cytes in these regions. A 
hypothesis was propo- 
sed to explain the poten-
tial mechanism. One the-
ory suggested that muti-
potential neural crest 
cells might migrate to 
these regions and devel-
op into melanoma after 
differentiation, while ano- 
ther proposed that ami- 
ne precursor uptake and 
decarboxylation (APUD) 
cells in the gastrointesti-
nal tract might develop 
to melanoma [3]. Mela- 
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Pathologic diagnosis of melanoma is depen-
dent on the identification of melanin in cyto-
plasm. Microscopically, most of the typical 
advanced melanomas are built up in a complex 
pattern, in which the tumor is composed of dif-
ferent cell types, such as spindled, plasmacy-
toid and epithelioid tumor cells. They are 
arranged in a sheet like, organoid/alveolar, 
neurotropic, or desmoplastic configuration. 
Immunohistochemistry is usually required to 
confirm the diagnosis since a portion of mela-
noma contains no melanin pigment. Although 
the pathologic diagnosis of primary gastric mel-
anoma is similar with cutaneous melanoma, 
preoperative diagnosis of primary gastric mela-
noma is usually challenging [8-10]. Primary 
gastric melanoma with visible pigmentation is 
easy to diagnosed, but those with little or no 
melanin is usually misleading, since it may be 
highly similar with other tumors in gastrointesti-
nal tract, such as lymphoma, poorly differenti-
ated carcinoma, NETs and GISTs. Misdiagnosis 
is common in such conditions [11-13].

Carefully reviewing each steps of diagnosing 
this case, we summarize the reasons for the 
failure to identify melanoma preoperatively. 
Firstly, unawareness of both the physician who 
performed gastroscopy and the pathologist 
who made a diagnosis was a major cause. 
Although the spotty pigmentation of the tumor 
might be covered by the blood scab, it could 
still be recognized if the physician thought of 
this disease before taking biopsy. Biopsy 
around the pigmented region will certainly help 
the pathologist to make a correct diagnosis. 
Similarly, the unawareness of the pathologists 
made them neglect immunohistochemistry 
testing for melanoma, even thought they were 
aware of the differential diagnosis of lympho-
ma, carcinoma and NET for a tumor composed 
of small and round cells. Secondly, the compo-
sition of this tumor was complex and the distri-
bution of pigment in this tumor was uneven. 
Postoperative pathological inspection demon-
strated that the tumor was organized in a com-
bined pattern with uneven pigment distribution. 

Figure 3. Photomicrograph of postoperative 
specimen showing strong positive for HMB-45, 
scattered positive for Melan-A and nests of 
staining of S-100.
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It was unlucky that both preoperative biopsies 
didn’t get tumor tissue with melanin pigment 
although the tumors contained a lot of melanin 
at other regions. Bleeding of the tumor might 
be another factor for the failure of biopsy. 
Physicians usually take biopsy at the edge of 
the tumor to avoid bleeding, especially when 
the tumor is already bleeding. However, the 
edge or surface of the tumor didn’t contain vis-
ible pigment in this case.

The diagnosis of melanoma with invisible mela-
nin usually relays on immunohistochemical 
stains with some specific markers, such as 
S100, tyrosinase, Melan A and HMB-45. 
However, immunohistochemical stains may 
sometimes be misleading, since some uncom-
mon melanoma may express markers for other 
tumor types. A special subgroup of melanoma 
with neuroendocrine differentiation can be 
positive for the neuroendocrine markers chro-
mogranin, synaptophysin and neurofilament 
protein [12]. Similarly, uncommon variants of 
melanoma may express the maker for gastroin-
testinal stromal tumors (GISTs), including 
CD117 and CD34 [14]. In the case of this 
patient, NET was diagnosed in the second biop-
sy due to the similarity in morphology and some 
positive neural biomarkers. The misdiagnosis 
could have been avoided if melanoma was con-
sidered and IHC for melanoma was performed. 

The prognosis of primary gastric melanoma is 
extremely poor, with a median survival time 
(MST) of 5 months [15]. The 5 year survival rate 
is only 3% [1]. Independent prognosis predic-
tors include: advanced tumor stage, failure to 
undertake surgical resection, positive lymph 
node status, and age. No standard protocol for 
treatment has been established. For all the 
gastrointestinal malignant melanomas, impro- 
vement in MST was observed for those patients 
undergoing surgical resection [15], and cura-
tive surgery is the only approach to cure resect-
able disease. The role of adjuvant chemothera-
py and radiotherapy has not been well elucidat-
ed on this disease, though most of the cases in 
literature suggested systemic chemotherapy 
following surgery [16-18]. Radiation was also 
reported to be beneficial in some cases [19].

In conclusion, primary gastric melanoma is 
extremely rare in clinical practice. Preoperative 
diagnosis is sometimes very difficult. The 
awareness of physician and pathologist on this 
disease, appropriate biopsy orientating at the 

pigmented regions, careful observation, multi-
ple sectioning to search for melanin pigment 
and immunohistochemistry targeted on mela-
noma will improve the preoperative diagnosis 
of primary gastric melanoma, especially for 
those with little or no melanin.
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