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Targeted therapies for malignant melanoma have improved patients’ prognoses. A primary gastrointestinal
malignant melanoma is very rare, with no standard treatment strategy. We treated a 78-year-old Japanese
female with advanced primary gastrointestinal melanoma of the descending colon and gallbladder. We administered a multidisciplinary treatment: surgical resection of the descending colon and gallbladder tumors,
resection of the metastatic lymph nodes behind the pancreas head, and immune checkpoint antibody-blockade
therapy (nivolumab) for ~4 years. PET/CT demonstrated no recurrent lesion for > 3 years. Multidisciplinary
therapies (e.g., surgery, chemotherapy, radiotherapy, target therapy, and immune checkpoint antibody-blockade therapy) can successfully treat primary gastrointestinal malignant melanoma.
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M

alignant melanoma is a malignant tumor generating from melanocytes in the skin (termed
‘malignant cutaneous melanoma’), and it easily metastasizes to lymph nodes, the lungs, brain, and gastrointestinal tract, resulting in poor prognosis [1-5]. Primary
cutaneous malignant melanoma tends to metastasize to
digestive organs such as the liver (68%), small intestine
(58%), colon (22%), stomach (20%), duodenum (12%),
rectum (5%), esophagus (4%), and anus (1%) [1]. In
contrast, a primary malignant gastrointestinal melanoma is quite rare, even though the gastrointestinal
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tract has melanocytes. A primary gastrointestinal
malignant melanoma can arise at any site of the gastrointestinal tract, such as the anorectal region (53.6%),
pharyngeal cavity (32.8%), esophagus (5.9%), stomach
(2.7%), small intestine (2.3%), gallbladder (1.4%), and
large intestine (0.9%) [1 , 5 , 6]. Primary colonic malignant melanoma is particularly rare; there are only 37
cases in the literature [7-21].
Advances in the basic research into melanoma have
dramatically improved the prognosis of patients with
malignant melanoma. For example, the recently introduced therapeutic strategies for melanoma use targeted
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treatments such as a BRAF inhibitor, a MEK inhibitor,
and immune checkpoint antibody-blockade therapy
[22]. However, due to the rarity of primary gastrointestinal malignant melanoma, there is no standard
treatment or therapeutic guidelines. Here, we report
the case of an elderly female patient with malignant
melanoma of the descending colon and gallbladder successfully treated with immune checkpoint antibody-blockade therapy for > 4 years.

Case Presentation
A 78-year-old Japanese female with hypertension
and hyperlipidemia was referred to our hospital for the
examination of a tumor at the descending colon causing
uncomfortable bowel distension and lower abdominal
pain. There were no significant dermatological findings.
The results of blood examinations were normal except
for the patient’s anemia. The levels of carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9
(CA19-9) were unremarkable. A colonoscopy was performed, and it demonstrated a 5-cm Type 1 mass at the
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descending colon, occluding the vast majority of the
lumen with necrotic tissue; the mass was clinically
suspicious for malignancy, but it did not resemble conventional colon cancer (Fig. 1A).
The lesion was biopsied, and the histological findings showed poorly differentiated adenocarcinoma.
However, the biopsy results led to the suspicion that it
was a malignant tumor. The pathologist suspected that
the tumor could be a malignant lymphoma, malignant
melanoma, or soft tissue sarcoma. A computed tomography (CT) scan showed that there were 2 large tumors
at the descending colon and gallbladder, and the tumor
at the descending colon caused tumor-induced invagination and consequently bowel obstruction
(Fig. 1C , D).
We classified the clinical stage of the primary colon
cancer as cT3(SS) N0 M0 (Stage II) and a gallbladder
tumor. At the same time, a multidisciplinary team was
organized consisting of staff of our hospital’s departments of gastroenterological surgery, gastroenterology,
medical oncology, and anesthesia and the perioperative
management center for the design of the therapeutic
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Fig. 1
Clinical ﬁndings. A, Colonoscopy view of the descending colon showing the 5-cm mass with necrotic tissue at the surface,
occluding the majority of the colonic lumen; B, Barium X-ray examination demonstrating the mass at descending colon occluding the
majority of the colon (arrowhead); C, CT scan showing the 5-cm tumor at the descending colon (arrowhead). Upper: Vertical view.
Lower: Sagittal view; D, CT scan showing the 4-cm tumor at the gallbladder (arrowhead). Upper: Vertical view. Lower: Sagittal
view; E, CT scan showing that there is no remarkable lymph node behind the pancreas head (upper) and a small lymph node at the mediastinum lesion before the ﬁrst surgery (lower).
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strategy. We decided to perform a laparoscopic left
hemicolectomy and cholecystectomy to treat the
tumor-induced invagination and obstruction, and to
determine the precise diagnoses of the tumors of the
descending colon and gallbladder.
The patient then underwent a laparoscopic left
hemicolectomy and D3 lymphadenectomy with a colocolonic anastomosis, and a cholecystectomy. The postoperative course was unremarkable, and the patient was
discharged on postoperative day 14. The surgical specimen showed that descending colon had a 35-mm
tumor and the gall bladder had a 40-mm tumor
(Fig. 2A , C). Hematoxylin and eosin (HE) staining of
the descending colon tumor, the gallbladder tumor,
and lymph nodes in mesocolon of descending colon,
revealed that the tumors were comprised of small,
round, monoclonal cells with a high nuclear/cytoplasm
(N/C) ratio (Fig. 2B , D).
One of the 21 dissected lymph nodes was positive
for metastasis. The immunohistochemistry analysis

showed that most of the cancer cells from the gallbladder tumor were positive for S100, human melanocyte
black (HMB)-45, and melanoma antigen recognized by
T-cell-1 (MART-1), which are highly sensitive and specific for the diagnosis of melanoma (Fig. 3). In contrast,
most of the gallbladder tumor cells were negative for
α-SMA and desmin (Fig. 3). The histological findings
from the gallbladder tumor revealed the same appearance as the descending colon tumor. We thus diagnosed
these tumors as malignant melanoma, but we were
unable to determine which was the primary tumor
(descending colon or gallbladder).
A PET/CT examination conducted 1 month postsurgery revealed the acceleration of glucose uptake in
the lymph node behind the pancreas head and a mediastinum lesion (Fig. 4). Therefore, immune checkpoint
antibody-blockade therapy using nivolumab (ONO
pharmaceutical Co., LTD, Osaka, Japan) was administrated intravenously every 3 weeks. PET/CT scans performed after nine cycles of nivolumab demonstrated
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Fig. 2
Macroscopic and microscopic appearance of the primary tumors and metastatic lymph nodes. A, Macroscopic appearance of
the tumor of the descending colon; B, Representative images of hematoxylin-eosin (HE) staining of the tumor of the descending colon (left
panels) and metastatic lymph node (right panels); C, Macroscopic appearance of the gallbladder tumor; D, Representative images of HE
staining of the gallbladder tumor; D, Representative images of HE staining of a metastatic lymph node behind the pancreas head. Scale
bars: = 200 μm.
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Fig. 3
IHC of the primary tumor at the gallbladder. Representative images of S-100, HMB-45, MART-1, α-SMA, desmin, and HE
staining of tumor gallbladder tumor. Scale bars: = 200 μm.
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Fig. 4
PET-CT shows the course of the metastatic lymph nodes during the nivolumab treatment. A, PET-CT showing the metastatic
lymph node behind the pancreas head (arrowhead); B, PET-CT showing the metastatic lymph node at the mediastinum lesion (arrowhead).
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that (1) the lymph node behind the pancreas head had
shrunk, (2) the glucose uptake in the lymph node
around the mediastinum lesion disappeared, and (3)
there was no other metastasis in the whole body
(Fig. 4).
We decided to resect this lymph node behind the
pancreas head since there was only one viable metastatic site. We performed a lymphadenectomy around
the pancreas head with an open laparotomy. The
patient’s postoperative course was unremarkable, she
was discharged on postoperative day 14. The histopathological analysis showed the same microscopic
appearance as the primary tumor. Even though the
treatment with nivolumab had reduced the lesion’s size
and decreased the glucose uptake of the lymph node,
most of the melanoma cells were viable, resulting in
grade 1a as the histological evaluation of the efficacy of
nivolumab (Fig. 2E).
Nivolumab was restarted as adjuvant chemotherapy
1 month after the second surgery. CT scans have been
conducted every 3 months and PET-CT has been performed every year. These modalities indicated that the
lymph node in the mediastinum lesion has remained as
a small nodule and has had no uptake of glucose, and
there has not been any other metastasis in the patient’s
body (Fig. 4). There were no adverse effects from the
nivolumab treatment.

Immunohistochemistry (IHC) showed that the patient’s
tumor was positive for BCL6 and MUM1 (which are
markers of DLBL), but negative for CD3, CD5, CD10,
CD20, CD30, CD38, CD79a, CD138 (markers of
hematopoietic cells). The IHC also showed that the
patient’s tumor was strongly positive for S-100.
There are three other tumors with overlapping clinical features: gastrointestinal stromal tumor (GIST),
epithelioid malignant peripheral nerve sheath tumor,
and clear cell sarcoma (CCS) [1 , 25]. GISTs are sometimes is positive for S-100, our patient’s tumor was
strongly positive for HMB-45 and MART1 [26 , 27].
Epithelioid malignant peripheral nerve sheath tumor
also is positive for S-100, but it has areas of necrosis and
a larger vascularity , unlike malignant melanomas [27].
CCS is a rare primary soft tissue sarcoma with melanin,
and it is very rare in the gastrointestinal tract [27-32]. A
primary soft tissue CCS can be positive for S-100,
HMB45, and MART-1, but a primary gastrointestinal
CCS can be negative for HMB45 and MART-1 [30-32].
We thus diagnosed these tumors as primary gastrointestinal malignant melanoma. Moreover, it was
recently reported that the expression of SOX10 or the
existence of EWSR1-CREB1 or EWSR1-ATF1 fusion
genes is useful to diagnose CCS [33-35]. We further
checked EWSR1-ATF1 fusion genes by reverse transcriptional polymerase chain reaction (RT-PCR).
RT-PCR showed that this patient did not have EWSR1ATF1 fusion genes (Fig. 5). Therefore, we thus diagnosed these tumors as primary gastrointestinal malig-

Discussion
We have reported a case in which a multidisciplinary treatment approach including surgical resection
and immune checkpoint antibody-blockade therapy was
effective for a very rare primary gastrointestinal melanoma with distant metastasis. The clinical presentation
of a primary gastrointestinal melanoma is not specific.
It is sometimes difficult to distinguish a primary gastrointestinal melanoma from conventional gastrointestinal
cancer based on the clinical findings [1 , 23]. It is therefore indispensable to analyze the tumor specimen with
immunohistochemical stains in order to diagnose a
primary gastrointestinal melanoma; S-100 is very sensitive to melanoma, and HMB-45 and MART1 are also
highly specific to melanoma [24]. In our patient’s case,
before the surgical resection of the primary tumors, HE
staining demonstrated that the tumors were comprised
of small, round, monoclonal cells with a high N/C
ratio, suggesting diffuse large B-cell lymphoma (DLBL).
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Fig. 5
EWSR1-ATF1 fusion genes. Representative images of
EWSR1-ATF1 fusion genes by reverse transcriptional polymerase
chain reaction (RT-PCR).
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nant melanoma at that time. However, in the present
case it was not possible to determine whether the tumor
was primarily generated from the descending colon or
the gallbladder.
Ozdemir proposed criteria to differentiate primary
bronchial melanoma from secondary melanoma:
(1) the lesion must be solitary in the surgical specimen,
(2) there must be no previously excised skin melanoma,
(3) no previous or concurrent ocular tumor is present,
(4) the morphology must be compatible with that of a
primary tumor, (5) there must be no other demonstrable melanoma at the time of surgical exploration, and
(6) the findings should be confirmed by a careful
autopsy for patients who succumb to the disease [36].
In our patient’s case, surgical resection was necessary to
treat the tumor-induced invagination and obstruction,
diagnose the colon and gallbladder tumors, and establish the further therapeutic strategy. Moreover, endoscopic surgery was feasible for this patient [36 , 37 , 39].
We thus performed a laparoscopic left hemicolectomy
and cholecystectomy (less invasively than an open laparotomy), and the patient could therefore receive
immune checkpoint antibody-blockade therapy within
1 month after the surgery. However, the lymph node
lesions recurred just 1 month after the surgical resection
of the primary tumor.
Targeted therapy is the most promising chemotherapy regimen for advanced melanoma, as such therapy
has markedly improved the survival outcome of mela-

noma. Targeted therapy may be comprised of BRAF
and MEK inhibitors (dabrafenib + trametinib, vemurafenib + cobimetinib, or encorafenib + binimetinib),
anti-programmed death agent-1 (PD-1), or nivolumab,
in combination with anti-cytotoxic T-lymphocyte associated antigen 4 (CTLA-4), or ipilimumab [22]. Several
randomized control trials have confirmed that monotherapy or combination therapy with a BRAF inhibitor
and MEK inhibitor are effective for advanced melanoma. Combination therapy with a BRAF inhibitor and
MEK inhibitor provided a > 60% response rate and
22.3-33.6 months as the median overall survival (OS)
[22].
Nivolumab monotherapy resulted in a median OS of
36.9 months and a 5-year OS rate at 44% [22].
Combination therapy of nivolumab + ipilimumab also
provided a median OS of > 60 months, and the 5-year
OS rate was 52% [22]. Immune checkpoint antibodyblockade therapy has thus improved the long-term
overall survival of patients with advanced melanoma.
In our patient, the IHC results demonstrated that the
primary tumors of the gallbladder and descending
colon were positive for PD-L1 (Fig. 6). We thus administered nivolumab after the first surgery [22].
Nivolumab reduced the size of the lymph node behind
the pancreas head and decreased the uptake of glucose,
and it also diminished the lymph node at the mediastinum lesion. However, the H.E. stain of the lymph
node behind the pancreas head (resected by the second
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PD-L1

Gallbladder
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Fig. 6 PD-L1. Representative images of PD-L1 staining of the tumors of the gallbladder and descending colon. Arrowheads indicate
PD-L1 positive cancer cells. Scale bars: = 200 μm.
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surgery) demonstrated that it had viable melanoma
cells, and the efficacy of the nivolumab was grade 1A.
In contrast, the lymph node at the mediastinum lesion
has remained small and does not take up glucose at 4
years after the start of nivolumab treatment. These findings suggest that immune checkpoint antibody-blockade therapy is not always completely effective for a primary gastrointestinal malignant melanoma, and thus
the surgical resection of a chemoresistant melanoma
should be performed if possible. Our patient’s case
demonstrates that a combination of radical resection
and adjuvant immune checkpoint antibody-blockade
therapy is a promising strategy against primary gastrointestinal malignant melanoma.

15.
16.
17.

18.

19.
20.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Khalid U, Saleem T, Imam AM and Khan MR: Pathogenesis,
diagnosis and management of primary melanoma of the colon.
World J Surg Oncol (2011) 9: 14.
Mihajlovic M, Vlajkovic S, Jovanovic P and Stefanovic, V: Primary
mucosal melanomas: a comprehensive review. Int J Clin Exp
Pathol (2012) 5: 739-753.
Blecker D, Abraham S, Furth EE and Kochman ML: Melanoma in
the gastrointestinal tract. Am J Gastroenterol (1999) 94: 34273433.
Schuchter LM, Green R and Fraker D: Primary and metastatic diseases in malignant melanoma of the gastrointestinal tract. Curr
Opin Oncol (2000)12: 181-185.
Serin G, Doganavsargil B, Caliskan C, Akalin T, Sezak M and
Tuncyurek M: Colonic malignant melanoma, primary or metastatic? Case report. Turk J Gastroenterol (2010) 21: 45-49.
Tomioka K, Ojima H, Sohda M, Tanabe A, Fukai Y, Sano A,
Fukuda T and Murakami M: Primary malignant melanoma of the
rectum: report of two cases. Case Rep Surg (2012) 2012: 1-4.
Kenney B, Dotto J, Homer R, Shaﬁ N and Davydova L: Primary
malignant melanoma of the transverse colon: report of a case and
review of the literature. Int J Surg Pathol (2007) 15: 401-407.
Poggi SH, Madison JF, Hwu WJ, Bayer S and Salem RR: Colonic
melanoma, primary or regressed primary. J Clin Gastroenterol
(2000) 30: 441-444.
Miliaras S, Ziogas IA, Mylonas KS and Papadopoulos VN: Primary
malignant melanoma of the ascending colon. BMJ Case Rep (2018)
doi:10. 1136/bcr-2017-223282.
Raja J, Hegde R, Srodon M, Katoch A, Kurtzman S and Zhang Z: A
case of Primary Melanoma of the Transverse Colon. Cureus (2017)
9: e1803.
Avital S, romaguera RL, Sands L, Marchetti F and Hellinger MD:
Primary malignant melanoma of the right colon. Am Surg (2004)
70: 649-651.
McNicol FJ and Jones LS: Primary malignant melanoma of the
colon in an oculocutaneous albino. Surgeon (2005) 3: 358-359.
Tak AM: Metastatic melanoma: a case of unknown site of primary
origin. Internet J Gastroenterol (2006).
Mori D, Satoh T, Nakafusa Y, Tanaka M, Miyazaki K and
Tokunaga O: Primary colonic malignant melanoma. Pathol Int

21.

22.

23.
24.
25.

26.
27.
28.
29.
30.

31.

237

(2006) 56: 744-748.
Mandot A, Kazi K, Gupta T, Desai D, Abraham P and Joshi A:
Primary malignant melanoma of right colon. Indian J Gastroenterol
(2006) 25: 96-97.
De palma GD and Persico G: Primary malignant melanoma of the
right colon. Clin Gastroenterol Hepatol (2007) 5: a28.
Takahashi-Monroy T, Vergara-Fernandez O, Aviles A, Morales
JM, Gatica E and Suarez E: Primary melanoma of the colon presenting as ileocecal intussusception. Am J Gastroenterol (2006)
101: 676-677.
Sashiyama H, Tsujinaka Y, Hamahata Y, Tsutsumi O, Hoshino T,
Minami Y, Tsunoda Y, Yano M and Sato Y: Primary amelanotic
malignant melanoma of the colon. Endoscopy (2010) 42: e163164.
Busuttil G, Blazic I, Caruana DG, Agius J and Babic D: Primary
melanoma of the right colon presenting with gastrointestinal bleeding. Open Gastroenterology Journal (2013) 1: 1-3.
Li WX, Wei Y, Jiang Y, Liu YL, Ren L, Zhong YS, Ye LC, Zhu
DX, Niu WX, Qin XY and Xu JM: Primary colonic melanoma presenting as ileocecal intussusception: case report and literature
review. World J Gastroenterol (2014) 20: 9626-9630.
Furudoï A, Caumont C, Dutriaux C, Cappellen D, Goussot JC,
Vergier B, Merlio C, Barberis C, Merlio JP and Gros A: Primary
digestive melanoma in association with tubular adenoma: a case
report illustrating the distinction from metastatic colonic melanoma.
Hum Pathol (2016) 48: 167-171.
Larkin JV, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P,
Lao CD, Cowey CL, Schadendorf D, Wagstaﬀ J, Dummer R,
Ferrucci PF, Smylie M, Hogg D, Hill A, Márquez-Rodas I, Haanen
J, Guidoboni M, Maio M, Schöﬀski P, Carlino MS, Lebbé C,
McArthur G, Ascierto PA, Daniels GA, Long GV, Bastholt L,
Rizzo JI, Balogh A, Moshyk A, Hodi FS and Wolchok, JD: FiveYear Survival with Combined Nivolumab and Ipilimumab in Advanced
Melanoma. N Engl J Med (2020) 381: 1535-1546.
Venkataraman S, Peter S and Pulimood AB: Colonic malignant
melanoma mimicking colon carcinoma. Digestive Endoscopy (2004)
16: 266-268.
Bacchi CE, Boneth F, Pea M, Martignoni G and Gown AM: HMB45: a review. Appl Immunohistochem (1996) 4: 73-85.
Hassan I, You YN, Dozois EJ, Shayyan R, Smyrk TC, Okuno SH
and Donohue JH: Clinical, pathologic, and immunohistochemical
characteristics of gastrointestinal stromal tumors of the colon and
rectum: implications for surgical management and adjuvant therapies. Dis Colon Rectum (2006) 49: 609-615.
Miettinen M and Lasota J: Gastrointestinal stromal tumors
(GISTs): deﬁnition, occurrence, pathology, diﬀerential diagnosis
and molecular genetics. Pol J Pathol (2003) 54: 3-24.
Rosai J: Rosai and Ackermanʼs Surgical Pathology. Edinburgh,
Scotland: Mosby; 9 2004.
Fletcher CDM, Unni KK and Mertens F: World Health
Organization: Pathology and Genetics of Tumours of Soft Tissue
and Bone. Lyon, France: IARC Press; 2002.
Enzinger FM: Clear-cell sarcoma of tendons and aponeuroses. An
analysis of 21 cases. Cancer (1965) 18: 1163-1174.
Hisaoka M, Ishida T, Kuo TT, Matsuyama A, Imamura T, Nishida
K, Kuroda H, Inayama Y, Oshiro H, Kobayashi H, Nakajima T,
Fukuda T, Ae K and Hashimoto H: Clear cell sarcoma of soft tissue: a clinicopathologic, immunohistochemical, and molecular
analysis of 33 cases. Am J Surg Pathol (2008) 32: 452-460.
Stockman DL, Miettinen M, Suster S, Spagnolo D, DominguezMalagon H, Hornick JL, Adsay V, Chou PM, Amanuel B, Vantuinen

238

32.

33.
34.

35.

Endo et al.
P and Zambarano EV: Malignant gastrointestinal neuroectodermal
tumor: clinicopathologic, immunohistochemical, ultrastructural, and
molecular analysis of 16 cases with a reappraisal of clear cell sarcoma-like tumors of the gastrointestinal tract. Am J Surg Pathol
(2012) 36: 857-868.
Zambrano E, Reyes-Mugica M, Franchi A and Rosai J: An osteoclast-rich tumor of the gastrointestinal tract with features resembling clear cell sarcoma of soft parts: reports of 6 cases of a GIST
simulator. Int J Surg Pathol (2003) 11: 75-81.
Digestive system tumours (World Health Organization Classiﬁcation
of Tumors). (2019) WHO classiﬁcation of Tumours Editorial Board.
Jones RL, Constantinidou A, Thway K, Ashley S, Scurr M,
Al-Muderis O, Fisher C, Antonescu CR, DʼAdamo DR, Keohan,
LM, Maki RG and Judson IR: Chemotherapy in clear cell sarcoma.
Med Oncol (2011) 28: 859-863.
Thway K and Fisher C: Tumors with EWSR1-CREB1 and EWSR1ATF1 fusions: the current status. Am J Surg Pathol (2012) 36:
e1-e11.

Acta Med. Okayama Vol. 75, No. 2
36.
37.

38.

39.

Özdemir N, Cangir AK, Kutlay H and Yavuzer S: Primary malignant melanoma of the lung in oculocutaneous albino patient. Eur J
Cardio-Thorac (2001) 20: 864-867.
Cheung MC, Perez EA, Molina MA, Jin X, Gutierrez JC,
Franceschi D, Livingstone AS and Koniaris LG: Deﬁning the role
of surgery for primary gastrointestinal tract melanoma. J Gastrointest
Surg (2008)12: 731-738.
Park JH, Park HC, Park SC, Sohn DK, Oh JH, Kang SB, Heo
SC, Kim MJ, Park JW, Jeong SY and Park KJ: SEoul COlorectal
research Group (SECOG). Laparoscopic approach for left-sided T4
colon cancer is a safe and feasible procedure, compared to open
surgery. Surg Endosc (2019) 33: 2834-2849.
Swaid F, Sroka G, Madi H, Shteinberg D, Somri M and Matter I:
Totally laparoscopic versus laparoscopic-assisted left colectomy
for cancer: a retrospective review. Surg Endosc (2016) 30: 24812488.

