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Abstract: Primary malignant melanoma most frequently occurs in the skin. Melanoma affecting the gastrointestinal 
(GI) tract has been substantiated for lesions occurring in the esophagus, stomach, small bowel, and anorectum 
through multiple published reports, given the presence of melanocytes in these areas. Nevertheless, owing to the 
exceedingly low incidence of this disease, reports on its clinical features are few, and treatment approaches lack 
standardization. In this study, we present three cases of GI melanoma with imaging manifestations, emphasizing 
the pivotal role of 18F-FDG PET/CT in staging for GI melanoma. Establishing a definitive diagnosis of primary GI mela-
noma necessitates the exclusion of the possibility of metastasis from more prevalent primary sites. Advancements 
in molecular imaging technologies and the development of novel tracers provided significant promising methods for 
enhancing the diagnosis and management of melanoma, contributing to improved patient outcomes and overall 
disease management.
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Introduction

Global incidence of malignant melanoma has 
risen significantly over the past two decades 
[1]. Melanoma is an epithelial cancer originat-
ing from melanocytes, which can be found in 
various tissue types, including the eye, oral cav-
ity, nasopharynx, anus, urinary tract, and vagi-
na; however, it overwhelmingly arises from the 
skin [2-4]. Less frequently encountered are 
melanomas, both primary and metastatic, with-
in the gastrointestinal (GI) tract. GI melano-
cytes originate from melanoblastic cells of the 
neural crest, migrating to the GI mucosa, espe-
cially in the esophagus and anorectal region 
[5-7]. Metastatic lesions typically stem from 
primary cutaneous or ocular lesions, with the 
majority metastasizing to the small bowel [8]. 
GI melanoma might be misdiagnosed due to its 
lower frequency and concealed location. Pre- 
vious studies indicate 5-year survival rates for 
colorectal melanoma ranging from 4.3% to 
17.4%; esophageal and gastric melanoma ex- 
hibit even shorter survival rates [9]. Generally, 
outcomes for patients with mucosal melanoma 

are worse compared to those with cutaneous 
melanoma, partly attributed to delayed exami-
nations and diagnoses among GI melanoma 
patients. Given that the majority of GI melano-
mas have a metastatic origin, comprehensive 
physical examinations and imaging studies are 
imperative to differentiate them from primary 
cutaneous or ocular melanomas. While 18F-FDG 
PET/CT is employed for staging cutaneous mel-
anoma, there is limited literature addressing its 
application in the management of gastrointesti-
nal melanoma. 

This report highlights the role of FDG PET/CT in 
imaging and staging for GI melanoma. A defini-
tive diagnosis of primary GI melanoma can be 
established after ruling out the possibility of it 
being a metastasis from other, more common 
primary sites.

Case presentation

Case 1

A 43-year-old man presented with low back 
pain 7 months ago and fever up to 39°C 5 
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months ago. The patient was previously healthy 
with no history of tumor or familial genetic dis-
ease. The patient underwent CT examination 
which revealed a soft tissue nodule measuring 
approximately 2.5 cm × 1.9 cm on the greater 
curvature side of the fundus of the stomach, 
with a CT attenuation of 45 HU on plain scan-
ning (Figure 1A), and marked homogeneous 
enhancement in the arterial and venous phas-
es with a CT attenuation of 87 HU and 45 HU, 
respectively (Figure 1B, 1C), and multiple 
metastases in the liver, spine, and pelvis were 
also found (Figure 1D, 1E). For further staging, 
the patient underwent 18F-FDG PET/CT. PET 
MIP image revealed FDG-avid lesions in both 
lungs, the liver, and multiple bones throughout 
the body (Figure 2A). Increased FDG uptake 
was observed in the gastric body lesions 
(SUVmax = 10.4). Multiple soft-tissue density 
nodules in both lungs exhibited increased FDG 
uptake (SUVmax = 12.6), the largest of which 
measured approximately 1.8 cm × 1.8 cm.  
Hilar lymph nodes on both sides displayed 
increased FDG uptake (SUVmax = 19.6). 
Localized thickening of the right pleura, along 
with heightened FDG uptake (SUVmax = 13.4). 
Moreover, multiple hypodense lesions were 
detected in the liver (SUVmax = 16.1), the larg-

est of which measured about 1.6 cm × 2.4 cm. 
Multiple bone disruptions were observed in the 
sternum, bilateral clavicles, bilateral scapulae, 
multiple vertebrae and their attachments, mul-
tiple ribs bilaterally, and proximal femurs bilat-
erally, all displaying heightened FDG uptake 
(SUVmax = 45.7) (Figure 2B-F).

The patient underwent a gastroscopic patho-
logical biopsy, revealing a diffuse proliferation 
of heterogeneous tumor cells organized in 
sheets and nested clusters, characterized by 
intracytoplasmic melanin granules and appar-
ent nuclear atypia (Figure 3A). Immunohisto- 
chemistry demonstrated positive expression of 
MelanA, HMB45, S-100, and SOX-10 (Figure 
3B-E). Additionally, Ki-67 displayed positive 
staining in 40% of the tumor cells (Figure 3F). 
Consequently, the clinical diagnosis indicated 
gastric melanoma with multiple metastases. 
After completing four cycles of chemotherapy 
using the ‘Cisplatin + Temozolomide + Amlo- 
tinib’ regimen, the patient’s response was as- 
sessed as stable disease (SD). Subsequently, 
zoledronic acid was administered to address 
potential bone metastasis. Unfortunately, the 
patient succumbed to the illness after a 
13-month follow-up period.

Figure 1. Computed tomography (CT) images of gastric malignant melanoma. A-C. The transverse images in the 
plain, arterial, and venous phases depicted polypoid soft tissue nodules projecting into the gastric cavity, exhibit-
ing CT attenuation of 40, 92, and 87 HU, respectively (long arrows). These nodules displayed well-defined margins 
and uniform, marked enhancement. D. In the coronal venous phase image, multiple metastases in the liver were 
observed (arrowheads). E. In the coronal image (bone window), multiple metastases in the vertebrae and pelvis 
were visualized (arrowheads).
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Figure 2. 18F-FDG PET/CT images of gastric malignant melanoma. A. The anteroposterior 3-dimensional maximum intensity projection image (MIP) demonstrated 
FDG-avid lesions in both lungs, the liver, and multiple bones throughout the body. B. Sagittal fusion image showed multiple bone metastases throughout the body 
(SUVmax = 45.7). C. The transverse images revealed multiple soft-tissue density nodules in both lungs, which displayed heightened FDG uptake (SUVmax = 12.6), 
with the largest measuring approximately 1.8 cm × 1.8 cm. D. Hilar lymph nodes on both sides displayed increased FDG uptake (SUVmax = 19.6). E. Elevated FDG 
uptake was observed in a soft tissue nodule located lateral to the greater curvature of the gastric body (SUVmax = 10.4). F. The transverse images revealed multiple 
hypodense lesions within the liver, exhibiting a SUVmax of 16.1, with the largest lesion measuring approximately 1.6 cm × 2.4 cm.
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Case 2

A 38-year-old male was admitted to hospital for 
recurrent abdominal pain and fever for three 
months, which could be exacerbated by eating, 
without hematochezia, vomiting or diarrhea.  
A contrast-enhanced computed tomography 
scan of the entire abdomen demonstrated an 
irregular soft tissue mass with moderately het-
erogeneous enhancement in the ileum, mea-
suring approximately 10.0 cm × 8.9 cm. The 
mass exhibited communication with the intesti-
nal lumen and contained gas density (Figure 
4A, 4B). Additionally, multiple lymph nodes  
with enhancement were identified in the mes-
entery, retroperitoneum, and left perirenal 
space (Figure 4C, 4D). To clarify the nature of 
the ileal mass and alleviate the patient’s symp-
toms, the patient underwent ileal mass resec-
tion and lymphadenectomy. The postoperative 
pathology showed the mass invaded the whole 
layer of the ileal wall with ill-defined borders. 
The pleomorphic tumor cells formed a papillary 
pattern and pigmentation was observed in 
some cells (Figure 4E). Immunohistochemical 
staining with S-100 (Figure 4F), Melan A (Fig- 
ure 4G), and HMB-45 (Figure 4H) was positive, 
which supported the diagnosis of melanoma. 
Given the rarity of primary malignant melano-
ma of the small intestine, a comprehensive 

physical examination and 18F-FDG PET/CT were 
conducted one month after surgery to exclude 
metastatic ileal melanoma and to stage. No 
possible primary melanoma lesion was detect-
ed on the scalp or skin, oral and nasopharyn-
geal cavities, or eyes, and the 18F-FDG PET/CT 
demonstrated no skin lesions with high meta-
bolic activity (Figure 5A). Unexpectedly, a mass 
with elevated FDG uptake measuring 2.7 cm × 
3.9 cm was discovered in the middle lobe of  
the right lung, with a SUVmax of 8.5 (Figure 
5B). Additionally, lymph nodes with varying 
degrees of increased FDG uptake were identi-
fied in the left supraclavicular, mediastinum, 
right hilum, mesentery, and retroperitoneum, 
with a SUVmax of 8.8 (Figure 5C, 5D). Sub- 
sequent biopsy of the right lung mass con-
firmed the presence of metastatic malignant 
melanoma. By comparing the histological char-
acteristics of the lesions in the ileum and right 
lung, and taking into account the more conspic-
uous lesions and metastasis foci in the abdo-
men, the final diagnosis was determined to be 
primary malignant melanoma of the ileum with 
lung and lymph nodes metastasis. The patient 
underwent four cycles of chemotherapy with 
the ‘Cortisol + Axitinib’ regimen, resulting in dis-
ease stabilization. The patient is currently 
under follow-up to monitor their condition.

Figure 3. Histopathological and immunohistochemical images of gastric malignant melanoma. (A) Hematoxylin-
eosin (HE) staining (magnification ×400) of the lesion revealed a diffuse proliferation of heterogeneous tumor cells 
organized in sheets and nested clusters, characterized by intracytoplasmic melanin granules and apparent nuclear 
atypia. Immunohistochemical staining (400×) showed tumor cells were positive for the expression of MelanA (B), 
HMB45 (C), S-100 (D) and SOX-10 (E). Ki-67 was observed to be positive in 40% of the tumor cells (F).
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Figure 4. Computed tomography (CT) images, histopathological and immunohistochemical images of ileal melanoma. (A, B) CT demonstrated an irregular soft tissue 
mass with moderately heterogeneous enhancement in the ileum, measuring approximately 10.0 cm × 8.9 cm (long arrows). The mass exhibited communication 
with the intestinal lumen and contained gas density (dashed arrows). (C, D) Multiple lymph nodes with enhancement were identified in the mesentery, retroperito-
neum, and left perirenal space (arrowheads). (E) The postoperative HE pathology showed the mass invaded the whole layer of the ileal wall with ill-defined borders. 
The pleomorphic tumor cells formed a papillary pattern and pigmentation was observed in some cells (magnification ×200). Immunohistochemical staining (200×) 
showed tumor cells were positive for the expression of S-100 (F), MelanA (G), and HMB-45 (H).
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Figure 5. 18F-FDG PET/CT images of ileal melanoma. A. The anteroposterior 3-dimensional maximum intensity 
projection image (MIP) demonstrated FDG-avid lesions in the right lung (long arrows) and multiple lymph nodes 
throughout the body (arrowheads). B. A mass with elevated FDG uptake measuring 2.7 cm × 3.9 cm was discovered 
in the middle lobe of the right lung, with a SUVmax of 8.5. C, D. Lymph nodes with varying degrees of increased FDG 
uptake were identified in the left supraclavicular, mediastinum, right hilum, mesentery, and retroperitoneum, with 
a SUVmax of 8.8.

Case 3

A 57-year-old man presented with mucoid  
black stools, paroxysmal lower and middle 
abdominal pain, abdominal distension, and 
vomiting one year ago without any apparent 
cause. Subsequent CT examination led to the 
diagnosis of intestinal volvulus. Consequently, 
he underwent surgical resection, confirming 
the presence of melanoma. He received high-
dose recombinant human interferon α2b as 
part of his post-surgery treatment. Subse- 
quently, the patient underwent a CT examina-
tion, revealing a soft tissue mass measuring 
approximately 5.7 cm × 7.2 cm × 7.1 cm in the 
wall of the jejunal tube, displaying marked inho-
mogeneous enhancement (Figure 6A, 6B). For 
further staging, the patient underwent 18F-FDG 
PET/CT. PET MIP image revealed FDG-avid 
lesions in the jejunal. Inside the mass, hetero-
geneous FDG uptake was observed with 
SUVmax of 10.2 (Figure 6C-E). The patient then 
underwent surgical resection, and postopera-
tive pathology and immunohistochemistry con-
firmed the diagnosis of recurrent melanoma 
(Figure 7). The patient recovered well after sur-
gery and has been followed up for 8 months 
with no recurrence or metastasis.

Discussion

GI melanoma falls under the category of muco-
sal melanomas and can manifest in any seg-
ment of the digestive tract, either as primary 
tumors or metastases stemming from cutane-
ous, ocular, or anal melanomas [13]. Mucosal 
melanoma represents an exceptionally rare dis-
ease, constituting only 1-2% of all melanoma 
cases, with an incidence rate ranging from 2 to 
2.6 cases per 1,000,000 individuals per year 
[9-12]. However, mucosal melanoma exhibits 
greater invasiveness and carries a more unfa-
vorable prognosis when compared to melano-
mas originating in other sites. The concealed 
growth site and the lack of early typical symp-
toms of mucosal melanoma, often result in 
delays in both examination and diagnosis, ulti-
mately contributing to its grim prognosis. The 
symptoms documented in the literature of GI 
melanoma, such as dysphagia, abdominal pain, 
distention, bleeding, obstruction, and intussus-
ception, are non-specific, rendering the diag-
nostic process challenging [14, 15]. In patients 
with a history of melanoma who present with 
persistent, nonspecific symptoms like vague 
abdominal pain, fatigue, melena, and anemia, 
suspicion should arise regarding the possibility 
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Figure 6. CT images and 18F-FDG PET/CT images of jejunal melanoma. A. The transverse image in the arterial 
phase shows a CT attenuation of 103 HU for the lesion (long arrows), with a smooth margin. B. Coronal image of 
the venous phase shows a CT attenuation of 85 HU for the lesion with inhomogeneous marked enhancement. C. 
The anteroposterior 3-dimensional maximum intensity projection (MIP) image demonstrated FDG-avid lesions in the 
jejunum (long arrows). D, E. The transverse and coronal fusion image demonstrated heterogeneous FDG uptake 
with SUVmax of 10.2.

Figure 7. Histopathological and immunohistochemical images of jejunal melanoma. (A) HE staining (magnification 
×400) of the lesion revealed heterogeneous tumor cells infiltrating the entire layer of the intestinal wall. Immuno-
histochemical staining (400×) showed tumor cells were positive for the expression of MelanA (B) and S-100 (C).

of GI tract metastasis, necessitating a thor-
ough diagnostic evaluation from the outset [16, 
17].

The pathogenesis of primary GI melanoma pri-
marily revolves around theories related to 
tumor regression and ectodermal differentia-
tion [18]. Currently, there is a notable absence 
of evidence-based guidelines for diagnosing 
primary melanoma in anatomical sites where 

its occurrence is infrequent. Given the rarity of 
primary GI melanoma, some propose that mel-
anoma found within the GI tract without a dis-
cernible primary lesion could potentially be the 
result of metastasis from previously existing 
and spontaneously regressed cutaneous mela-
noma [15]. The diagnosis of GI melanoma 
necessitates a pathologic examination. Under 
microscopic scrutiny, tumor cells often exhibit 
diffuse distribution in sheets, showcasing a 



Malignant melanoma of gastrointestinal tract on 18F-FDG PET/CT

286	 Am J Nucl Med Mol Imaging 2023;13(6):279-288

diverse range of morphologies and varying  
melanin content. The diagnostic process for GI 
melanoma can become particularly intricate 
when the tumor lacks melanin pigmentation. It 
is crucial for clinicians to recognize that mela-
nomas are not universally characterized by 
dark pigmentation, and pathological diagnosis 
may transition from poorly differentiated carci-
noma to melanoma following immunohisto-
chemical (IHC) investigations [19]. A definitive 
diagnosis of melanoma relies on an IHC exami-
nation demonstrating positive results for S-100 
protein, HMB-45, Melan-A, tyrosinase, and 
neuron-specific enolase [20, 21].

Endoscopy stands as an intuitive and precise 
diagnostic method for identifying GI diseases. 
The endoscopic evaluation of GI melanoma 
lesions typically presents as black plaques or 
multiple polypoid lesions, exhibiting pigmented 
or amelanotic characteristics [9, 22]. In as- 
sessing melanoma lesions within the GI tract, 
endoscopy proves to be a dependable tool for 
gauging the depth of infiltration. However, con-
sidering the limited accessibility of the small 
intestine for endoscopic examination, non-inva-
sive imaging becomes the preferred modality 
when there is suspicion of tumor infiltration 
[23].

The most frequently employed imaging modali-
ty for investigating GI symptoms was the CT 
scan. On CT images, GI melanoma typically 
exhibits homogeneous density on plain scans 
and manifests as an inhomogeneous mass 
with moderate to marked enhancement and a 
polypoid morphology. GI melanomas can be 
categorized as submucosa-like or primary car-
cinoma-like tumors [3]. To enhance sensitivity 
in detecting GI melanoma, an optimal approach 
involves the utilization of 18F-FDG PET/CT for 
comprehensive staging of GI melanoma [24, 
25]. GI melanoma typically exhibits high 18F-
FDG uptake [4, 26, 27]. Reinhardt et al. [28] 
reported superior diagnostic accuracy of PET/
CT compared to CT for detecting melanoma 
metastases in general, with a particular advan-
tage in detecting visceral melanoma metasta-
ses. 18F-FDG PET/CT plays a pivotal role in both 
identifying and ruling out metastatic sites and 
in selecting patients for curative-intent surgical 
resection. Case 1 and Case 2 in our reports 
had more metastases detected by FDG PET/CT 
examination, which increased the staging of 
the tumor. Case 3 was evaluated for efficacy by 

FDG PET/CT examination and excluded metas-
tases from other sites, crucial for surgical plan-
ning. Surgical excision of metastases is recom-
mended when only one or a few disease sites 
are discernible [29]. 

Significantly, radionuclide-labeled melanin-tar-
geted agents bear the potential to make valu-
able contributions to the characterization, stag-
ing, and evaluation of treatment responses in 
melanoma. Some researchers have demon-
strated that melanin-targeted PET imaging, uti-
lizing radiotracers like 18F-PFPN and 18F-VLA-4 
(α4β1 integrin), could offer an effective app- 
roach for detecting melanoma metastases [30, 
31]. Ongoing advancements in molecular imag-
ing technologies and the continual develop-
ment of novel tracers hold substantial promise 
for advancing the diagnosis and management 
of melanoma, ultimately leading to improved 
patient outcomes and enhanced overall dis-
ease management.

Currently, no standardized therapy regimen is 
established for the treatment of GI melanoma; 
however, surgical resection stands as the treat-
ment of choice for all patients with resectable 
melanoma. It is imperative to achieve precise 
preoperative diagnosis and thoroughly assess 
the extent of GI metastases, including the iden-
tification of extragastrointestinal metastases, 
in order to make informed decisions regarding 
patient suitability for surgery and to plan the 
surgical procedure effectively. Mucosal mela-
noma is generally recognized as being resistant 
to chemotherapy [32, 33]. Metastatic mucosal 
melanoma is linked to elevated morbidity and 
mortality, resulting in an unfavorable progno-
sis. Interestingly, tumor morphology appears  
to play a role in determining prognosis. In a 
study by Kim et al. [19], which examined the 
clinical characteristics and survival outcomes 
of 17 esophageal melanoma patients, it was 
observed that individuals with a diffusely infil-
trative tumor morphology (n = 2) exhibited sig-
nificantly better overall survival compared to 
those with mass-forming tumor morphology (n 
= 15) (P = 0.048). 

Immunotherapy has achieved remarkable suc-
cess in the treatment of cutaneous melanoma 
[34]. However, prior investigations have docu-
mented lower response rates to immunothera-
py in mucosal melanoma as compared to cuta-
neous melanoma. In a comprehensive pooled 
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analysis of clinical trials conducted by D’Angelo 
et al. [35], the median progression-free survi- 
val for patients receiving Nivolumab monother-
apy was 3.0 months for mucosal melanoma  
and 6.2 months for cutaneous melanoma, 
respectively. A combination therapy involving 
Nivolumab and Ipilimumab yielded more favor-
able outcomes, with a median progression-free 
survival of 5.9 months for mucosal melanoma 
and 11.7 months for cutaneous melanoma, 
respectively. Further extensive studies on a 
larger scale are imperative to assess the effi-
cacy of immunotherapy in patients with GI 
melanoma.

Conclusion

In summary, melanoma typically arises in loca-
tions where melanocytes are naturally present, 
such as the skin, eyes, meninges, and anal 
region, but it can also manifest as a primary 
tumor within the GI tract. Therefore, melanoma 
should be included in the differential diagnosis 
of primary GI malignancies. Vigilant long-term 
follow-up is imperative to monitor the potential 
for recurrence and metastasis. In this report, 
we present three cases that contribute to a 
deeper comprehension of this disease for clini-
cians. The 18F-FDG PET/CT examination enabl- 
es comprehensive visualization of the lesion’s 
location and extent, serving as a foundation for 
clinical tumor staging and aiding in treatment 
monitoring and post-treatment follow-up.
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