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Abstract
Mucosal melanoma (MM) represents an uncommon form
of melanoma. Primary gastrointestinal tract (GIT)
melanoma is even rarer. A 70-year-old male visited the
Liaoning Cancer Hospital and Institute, China, due to upper
abdominal discomfort for the past two months. His
endoscopy revealed a prominent, 6-cm ulcerated
neoplasm in the gastroesophageal junction (GEJ). Lesion
endoscopic biopsy showed diffusely distributed tumour
cells. He underwent subtotal gastrectomy with lymph node
dissection (LND). Postoperative histopathology revealed a
diffuse distribution of tumour cells with numerous tumour-
infiltrating lymphocytes (TILs) and pigment granules.
Immunohistochemical (IHC) results were positive for both
S-100 and HMB-45. Molecular analysis showed KIT gene
exon 11 mutations. Although the clinicians emphasised the
necessity of systemic chemotherapy and immunotherapy
with the patient and his family, the patient did not receive
any adjuvant therapy and died 36 months after surgery.
Primary malignant melanoma of GEJ should be considered
in a differential diagnosis for gastrointestinal malignancies,
especially after excluding the source of metastasis through
a systemic examination.
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Introduction
Melanoma often occurs within the melanocyte-located
tissues, such as the eyes, skin, mouth, anus, nasopharynx,
vagina, and the urinary tract. Skin is the major site.1
Mucosal melanoma (MM) represents an uncommon form
of melanoma. MM reveals a poor prognostic outcome
relative to cutaneous melanoma (CM) and has no efficient
therapeutic approach presently. Highly uncommon
gastrointestinal malignant melanoma usually appears as

metastatic lesions in advanced skin lesions.2 An even rarer
type is primary gastrointestinal tract melanoma. The
present case report documents a case of extremely rare
primary GEJ malignant melanoma.

Case Report
A 70-year-old male patient visited the Liaoning Cancer
Hospital and Institute, China, on November 2, 2019, with
complaints of upper abdominal discomfort for two months.
He had developed epigastric discomfort two months ago,
which was relieved by oral acid suppressants. Physical
examination and laboratory tests revealed normal levels of
tumour markers, AFP, AFU, CA199, CA724 and CEA. He had
hypertension for 10 years, and denied any other special
medical history. Endoscopy revealed a prominent, 6-cm
ulcerated mass at the GEJ (Figure 1A) and his CT scan
showed a thickened gastric wall with ulceration at the GEJ
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Figure-1: Endoscopy and CT images. (A) Endoscopy reveals a prominent, 6-cm
ulcerated mass at the gastroesophageal junction; (B) CT scan shows a
thickened gastric wall with ulceration at the gastroesophageal junction; 
(C) Endoscopic biopsy pathology images. Sheet necrosis and diffuse tumour
cell distribution (HE x200); (D) Significant cellular atypia, with nucleoli in
some cells (HE x400); (E) Immunohistochemical staining remains positive
for HMB45 (IHCx200); (F) Immunohistochemical staining remains positive
for S-100 (IHCx200).
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(Figure 1B). Pathological diagnosis of endoscopic biopsy
confirmed a malignant tumour. Subsequently, he was
subjected to subtotal gastrectomy with lymph node
dissection (LND). Macro pathologically, the tumour was an
ulcerative lesion, 6cm in diameter and located at the GEJ.
The distance from the epicentre of this tumour to GEJ was
less than 2cm and the tumour corresponded with Siewert
II.3 Histopathology and immunohistochemistry suggested
malignant melanoma of GEJ. No tumour tissue was
observed at the resection margins. The possibility of
metastatic malignant melanoma from skin, eye, and other
extra-gastrointestinal organs to the GEJ was excluded by a
thorough examination, including visual examination of the
skin, enteroscopy, PET-CT, fundus angiography, ocular
ultrasound and ocular magnetic resonance imaging. The
patient was finally diagnosed with primary GEJ malignant
melanoma. Endoscopic biopsy of the lesion revealed
diffusely distributed tumour cells (Figure 1C-D) and IHC
positivity for HMB-45 (a melanoma-specific antigen) 
(Figure 1E), S-100 (Figure 1F), negativity for cytokeratin (CK),
and high expression (40%) for Ki-67 proliferation index.
Pathological diagnosis of endoscopic biopsy confirmed a
malignant tumour. Postoperative histopathology showed
a diffuse distribution of tumour cells that were epithelioid,
partially spindle-shaped, and had large and visible nucleoli,

which can be easily confused with hypo differentiated
carcinoma or lymphoma (Figure 2A). Few tumour cells
showed pigment granules (Figure 2B). IHC staining was
positive for HMB-45 (Figure 2C), S-100 (Figure 2D), SOX10
(Figure 2E), MelanA, but negative for CK, synaptophysin
(Syn), leukocyte common antigen (LCA), CD117, and DOG1.
Further, immunohistochemical staining of LCA showed
numerous TILs between tumour cells (Figure 2F). Negative
expression of CK and Syn could rule out poorly
differentiated adenocarcinoma and neuroendocrine
carcinoma. Negative expression of LCA in tumour cells
confirmed the absence of lymphoma, CD117 and DOG1,
ruling out a stromal tumour. Molecular analyses showed
the exon 11 mutation in the KIT gene with no abnormalities
within BRAF, KRAS, NRAS, and PIK3CA genes. Although the
clinicians emphasised the necessity of systemic
chemotherapy and immunotherapy with the patient and
his family, the patient did not receive any adjuvant therapy
and died 36 months after surgery.

Discussion
Mucosal melanoma (MM) represents an uncommon
tumour subtype, accounting for <2% of overall diagnoses
of melanoma.4 Common sites of primary MM are the
oropharyngeal region (32.8%), the anal canal (31.4%), and
rectum (22.2%), whereas the oesophagus (5.9%) and
stomach (2.7%) are the less commonly seen sites.4 The
present case report documents an extremely rare primary
GEJ malignant melanoma.

Primary malignant gastric melanoma exhibits no specific
clinical presentations, including abdominal pain, loss of
appetite, and weight loss, which are indistinguishable from
gastric cancer, as observed in this patient, who presented
with symptoms of abdominal discomfort only.

CT findings for gastric melanoma include soft-tissue
masses and gastric wall thickening. They do not distinguish
MM from other types of gastric tumours.5 Endoscopically,
primary gastric malignant melanoma usually shows a large
ulcerated or polypoid mass with superficial
hyperpigmentation. However, non-pigmented malignant
melanoma accounts for 10% to 25% of all primary gastric
malignant melanomas. This makes it challenging to
endoscopically differentiate gastric malignant melanomas
from other types of tumours.5 Endoscopy revealed a
prominent, 6-cm ulcerated mass at the GEJ junction with
no melanin deposits on the mass surface. This is an
important reason why a definitive diagnosis is impossible
on endoscopy. There are three main theories related to the
pathogenesis of primary GIT malignant melanoma.6 First,
Melano blasts migrate into the gastrointestinal tract during
embryogenesis. Second, uptake and decarboxylation of
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Figure-2: Postoperative histopathology images. (A) Diffuse distribution of tumour
cells, easily confused with hypodifferentiated carcinoma or lymphoma (HE
x200); (B) Pigment granules are visible in a few tumour cells (HE x400); (C)
Immunohistochemical staining remains positive for HMB45 (IHCx200); (D)
Immunohistochemical staining remains positive for S100 (IHCx200); (E)
Immunohistochemical staining remains positive for SOX10 (IHCx200); (F)
Immunohistochemical staining result of LCA suggests numerous TILs.



amine precursors from neural crest cells can differentiate
into melanocytes. Third, Schwann neuroblasts which also
originate from the neural crest, cause tumorigenesis and
may differentiate into primary melanoma. Therefore,
malignant melanoma is more likely to occur where there
are melanocytes. Primary malignant melanoma of
gastrointestinal histopathology revealed a diffuse
distribution of tumour cells, which could be easily confused
with hypo differentiated carcinoma or lymphoma.
Melanoma can be diagnosed according to IHC analysis that
shows S-100 protein, Melan-A and HMB-45 positiveness, as
demonstrated in the present case. Pigment granules were
also observed within some tumour cell cytoplasm, which
is an important indication for melanoma. After assisted
diagnosis by immunohistochemical staining, lymphoma,
poorly differentiated adenocarcinoma, stromal GIT and
neuroendocrine carcinoma were excluded.

To diagnose a primary gastric malignant melanoma,
Blecker et al.7 described the diagnostic criteria as a single,
pathologically confirmed, intragastric melanoma lesion
with the exclusion of metastases from other melanoma
lesions. In the present case, after a thorough examination
of the entire body, including visual examination of the skin,
enteroscopy, PET-CT, fundus angiography, ocular
ultrasound, and ocular magnetic resonance imaging, the
possibility of malignant melanoma metastasising from the
skin, eyes, and other organs was ruled out. It was confirmed
that this case fully met the diagnostic criteria mentioned
above. Gene alterations in primary MM and CM show a
remarkable difference. About 50% of CM have BRAF
mutations, which are not commonly seen within MM.
Neuroblastoma RAS mutations are identified in the
development of melanoma in 15% to 22% of CM and 5%
of MM patients.8 The KIT gene is mutated in <20% of MM
in Central Europe, with the majority of mutations located
in exons 11 and 13.9 The prevalence of PIK3CA mutation in
MM remains poorly documented. PIK3CA is reportedly
susceptible to co-mutation with the BRAFV600E gene in
non-small cell lung cancer.10 Molecular analysis showed KIT
gene exon 11 mutation but no abnormalities in BRAF, KRAS,
NRAS, and PIK3CA genes in our patient, suggesting the
benefit of targetted therapy. Surgical resection is usually
the preferred method to treat primary GIT melanoma.
Timely diagnosis, curative surgery as well as aggressive LND
contribute to precise stage classification and superior
outcomes. Adjuvant therapies are chemotherapy,
interferon-alpha, immunotherapy, targeted therapy, or
their combinations.4 The median overall survival associated
with primary malignant melanoma of the GI tract is
reportedly 17 months. In the present case, a subtotal
gastrectomy plus LND was performed. The patient survived
for 36 months (died on December 8, 2022) without any

adjuvant treatment. It might be related to the abundance
of TILs in the tumour.

Furthermore, it is worth exploring whether it is appropriate
to diagnose primary malignant melanoma at the GEJ or to
diagnose metastatic melanoma of unknown primary (MUP)
in the absence of a primary lesion? The following points
may provide hints: 1) This case was a single lesion at the
GEJ, and the pathomorphology showed a close
relationship between tumour cells and mucosa; 2) the gene
detection results indicate a mutation in the 11th exon of
the kit gene, which is more in line with the genotype
change of MM; the MUP shows more BRAF mutations,
similar to CM; 3) the overall survival of this case is 36
months, while the median survival of MUP patients is only
2-4 months for tumour cell metastasis. In summary, this
case might be more inclined to be diagnosed as a primary
malignancy at the GEJ.

Conclusion
This case report discusses an uncommon primary GEJ
malignant melanoma case, which is difficult to diagnose
through endoscopic biopsy. For poorly differentiated
malignancies at GEJ, primary malignant melanoma should
also be considered as one of the differential diagnoses.
Immunohistochemical results facilitate a definite diagnosis.
Surgery is the preferred therapeutic option to significantly
improve the prognosis.

Ethical approval: This study was reviewed and approved
by the ethics committee of the Liaoning Cancer Hospital
and Institute, approval number [NO.20220306G]. This study
was conducted in accordance with the Declaration of
Helsinki of 1975.

Consent for publication: Written informed consent was
obtained from the patient for publication of this case report
and any accompanying images.

Availability of data and materials: All data generated or
analysed during this study are included in this article.

Disclaimer: None to declare.

Conflict of interest: None to declare.

Funding Sources: This work was supported by grants from
the Natural Science Foundation of Liaoning Province (2020-
ZLLH-45), which provided a source of funding for buying
Immunohistochemical Antibodies and detecting gene
mutations.

Abbreviations: MM: Mucosal melanoma; GIT:
Gastrointestinal tract; GEJ: Gastroesophageal junction;
LND: lymph node dissection; IHC: Immunohistochemistry;
CT: Computed tomography; CM: Cutaneous melanoma; HE:

1353

Vol. 74, No. 7, July 2024 Open Access

Primary malignant melanoma of the gastroesophageal junction with KIT gene exon 11 mutation



Haematoxylin and eosin staining; TILs: Tumour-infiltrating
lymphocytes; AFP: Alpha-fetoprotein; AFU: Alpha-L-
fucosidase; CEA: Carcinoembryonic antigen; CA724:
Carbohydrate antigen 724; CA199: Carbohydrate antigen
199; MUP: Metastatic melanoma of unknown primary.

References 
1. Ait Idir B, Riany A, Jahid A, Chad B. Primary melanoma of the small

bowel revealed by gastrointestinal bleeding: a case report. J Med
Case Rep. 2016; 10:335. doi: 10.1186/s13256-016-1119-9.

2. Aung PP, Nagarajan P, Prieto VG. Regression in primary cutaneous
melanoma: etiopathogenesis and clinical significance. Lab Invest.
2017; 97:657-68. doi: 10.1038/labinvest.2017.8.

3. Thibault V, Caroline G, Arnaud P, Jeremie T,  Gagniere J , Lebreton G,
et al. Adenocarcinoma of the oesophagogastric junction Siewert II:
An oesophageal cancer better cured with total gastrectomy. Eur J
Surg Oncol. 2019; 12:2473-81. doi: 10.1016/j.ejso.2019.07.022

4. Tyrrell H, Payne M. Combatting mucosal melanoma: recent advances
and future perspectives. Melanoma Manag. 2018; 5:MMT11. doi:
10.2217/mmt-2018-0003.

5 Koga N, Kubo N, Saeki H, Sasaki S, Jogo T, Hirose K, et al. Primary
amelanotic malignant melanoma of the oesophagus: a case report.
Surg Case Rep. 2019; 5:4. doi: 10.1186/s40792-019-0564-2.

6. Kottschade LA, Grotz TE, Dronca RS, Salomao DR, Pulido JS, Wasif N,
et al. Rare presentations of primary melanoma and special
populations: a systematic review. Am J Clin Oncol. 2014; 37:635-41.
doi: 10.1097/COC.0b013e3182868e82.

7. Gallamini A, Zwarthoed C, Borra A. Positron emission tomography
(PET) in oncology. Cancers. 2014; 6:1821-89. doi: 10.3390/cancers
6041821.

8. Kotteas E, Adamopoulos A, Drogitis P, Zalonis A, Giannopoulos, E M
Karapanagiotou,  et al. Gastrointestinal bleeding as initial
presentation of melanoma of unknown primary origin: report of a
case and review of the literature. In Vivo. 2009; 23:487-9.

9. Doma V, Barbai T, Beleaua MA, Kovalszky I,  Rásó E, Tímár J, et al. KIT
Mutation Incidence and Pattern of Melanoma in Central Europe.
Pathol Oncol Res. 2019; 20:17–22. doi: 10.1007/s12253-019-00788-
w. 

10. Papadimitrakopoulou V. Development of PI3K/AKT/mTOR pathway
inhibitors and their application in personalised therapy for non–
small-cell lung cancer. J Thorac Oncol. 2012; 7:1315-26. doi:
10.1097/JTO.0b013e31825493eb.

1354

Open Access J Pak Med Assoc

Author Contribution:
XG: Drafting and writing.
ZZ: Acquisition of clinical information, analysis and organisation of data.
YZ: Concept, design, responsible for all aspects of the work, final approval.

X. Gao, Z. Zhao, Y. Zhu


