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Abstract. Malignant melanoma is one of the most common 
malignant tumors. Although its incidence rate is generally low 
among the Chinese population, it has grown rapidly in recent 
years. The incidence of primary malignant melanoma in the 
digestive tract is very low. The incidence in the esophagus and 
rectum are more common, while reports in the colon are only 
reported in <10 cases. Primary signet ring cell carcinoma of 
the rectum is also a rare and unique tumor. This paper reports 
a case of rectal malignant melanoma with signet ring cell 
carcinoma.

Introduction

Mucosal Malignant Melanoma (MMM) originates from the 
malignant transformation of neuroectodermal melanocytes. 
It is a very rare tumor. It only accounts for less than 2% of 
malignant melanoma in white people. Its common sites are 
head and neck (nasal mucosa and tongue bottom mucosa), 
female reproductive tract (vagina, vulva) and digestive tract 
(esophagus, anus and rectum), This may be related to mela‑
nocytes in squamous epithelium mucosa of these parts (1). 
The morphology of melanoma cells varies from epithelioid to 
spindle shaped differentiation, including various cytoplasmic 
morphologies (2). Among them, signet ring cell malignant 
melanoma (SRCMM) is a rare subtype of melanoma (3‑6). 

Malignant melanoma has a broad spectrum of histo‑
logical characteristics, which can imitate epithelial tissue, 
hematopoietic tissue, neural tissue and mesenchymal tissue. 
Melanocytes can also form various structural features, 
including nest like, trabecular, glandular, whirlpool like, rose 

like and papillary structures (2). It can differentiate into a 
variety of cells, including Schwann cells, fibroblasts, myofi‑
broblasts, rhabdomyoid cells, osteoid cells, chondroid cells, 
ganglion cells and smooth muscle cells. Cell morphology 
varies from epithelioid to spindle shaped differentiation, 
including various cytoplasmic morphology, such as signet 
ring cells, clear cells, balloon like cells, rhabdomyoid 
and plasma cell like appearance  (2). The proportion of 
signet ring cell morphology in melanoma is extremely low 
0.5% (7), which was first proposed by Sheibani and Battifora 
in 1988 (3). Because signet ring cell morphology can appear 
in a variety of tumors, including adenocarcinoma, squa‑
mous cell carcinoma, basal cell carcinoma, lymphoma and 
sarcoma, immunohistochemistry has become the initial 
means to distinguish it from other malignant tumors  (4). 
These immunohistochemical markers include nerve growth 
factor and receptor, as well as related signal molecules 
regulating melanocyte differentiation and proliferation. 
Despite the increasing number of immunohistochemical 
markers, S‑100 is still the most sensitive to melanocytosis. 
However, some other markers, such as HMB‑45, Melan‑A, 
and tyrosinase, have certain specificity, but are less sensitive 
than S‑100 (8). 

Melanomas are malignant tumors arising from neuro‑
ectoderm melanocytes. Mucosal melanomas arise from 
melanocytes located in mucosal membranes lining respiratory 
tract, gastrointestinal tract including anorectum, and urogenital 
tract etc. They can arise in any part of mucosal membranes, 
but the incidence of primary mucosal melanoma originating 
in the digestive tract is extremely rare. Melanoma can show a 
broad‑spectrum morphologic differentiation from epithelioid 
to spindled cells with variable cytoplasmic features such as 
clear cell, rhabdoid cell, giant cell, signet‑ring shape and plas‑
macytoid appearance (1). Signet‑ring cell melanoma is a rare 
variant of malignant melanoma. To the best of our knowledge, 
there are only 22 previous cases that have been described in 
the English literature (2‑18). This rare morphologic variant of 
malignant melanoma was firstly described by Sheibani and 
Battifora in 1988 (3). Skin is the primary site for the majority 
of reported signet‑ring melanomas and there have been only 
2 previously reported signet‑ring melanomas in the digestive 
tract. We herein report a primary anorectal signet‑ring cell 
melanoma without evidence of cutaneous or ocular malignant 
melanoma. We also reviewed the literature on this rare variant 
of mucosal melanoma and discuss the differential diagnosis 
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with other rectum tumors such as signet‑ring cell carcinoma 
and lymphoma etc.

Case report

A 64‑year‑old Asian woman presented with a 2‑week history 
of rectal bleeding and tenesmus. She denied any other discom‑
forts. The rectoscope showed an elevated lesions less than 
2 cm from the anus. The magnetic resonance imaging (MRI) 
revealed suspicious wall thickening in the distal rectum. The 
abdomen of computerized tomography (CT) scan showed no 
hepatic or peritoneal cavity metastases or enlarged lymph 
nodes. A biopsy was performed in an outside hospital and the 
mass was initially diagnosed as signet‑ring cell carcinoma. 
However, after further histologic and immunohistochemical 
review of the biopsy, this tumor turned out to be a malignant 
melanoma with signet‑ring cell morphology. The patient 
then came to our hospital for further surgical treatment. In 
the resection sample, the tumor cells diffusely infiltrated 
the rectum mucosa with focal hyperpigmentation, with most 
cells being spindled but with some signet‑ring cells as well. 
In considering prior consultation opinion on the biopsy mate‑
rial, additional immunohistochemical stains were performed. 
The clinical examination did not reveal skin melanoma. After 
a comprehensive analysis of the histomorphology and immu‑
nohistochemical results, the final diagnosis of signet‑ring cell 
melanoma was made. Further imaging analysis revealed no 
tumor in the internal organs. The patient has no history of 
cutaneous melanoma or melanoma in another site, and there‑
fore we classified this tumor as a primary mucosal melanoma 
of signet‑ring cell subtype.

Serial 4 µm thick sections from the whole formalin‑fixed 
paraffin‑embedded (FFPE) samples of mucosal melanoma 
were prepared for immunohistochemical staining with an 
automated DAKO immunostainer. Heat‑induced epitope 
retrieval for immunohistochemical analysis was performed 
and standardized for each antibody. The immunostains with 
the following antibodies were performed: pan‑cytokeratin 
(ZSGB‑BIO; clone 35βH11), cytokeratin 7 (ZSGB‑BIO; clone 
EP16), cytokeratin 8/18 (ZSGB‑BIO; clone Zym5.2), EMA 
(ZSGB‑BIO; clone GP1.4), S‑100 protein (ZSGB‑BIO; clone 
15E2E2+4C4.9),vimentin (ZSGB‑BIO; clone EP21), human 
melanoma black‑45 or HMB‑45 (M2‑7C10 + M2‑9E3), 
Melan‑A (ZSGB‑BIO; clone A103) and Rabbit antihuman 
antibodies to Cytokeratin 20(ZSGB‑BIO; clone EP23). Special 
stains including mucicarmin, PAS and Alcian blue/periodic 
acid Schiff staining diastase (AB/PAS) were also performed.

In the resection sample, the rectal mucosa is infiltrated by 
spindled cells and signet‑ring cells. There was a gray‑black 
protuberant mass adjacent to the dentate line with a maximum 
diameter of 2.3 cm, 0.8 cm above the mucosa. The cut surface 
was gray‑black, solid and hard. Moreover, the melanin pigment 
can be seen in the area with spindled tumor cells. The spindle 
cells infiltrated to the deep layer of muscularis propria, while 
the signet‑ring cells were located in the mucosa. There were 
also some lymphoid cells in the mucosa, and they were focally 
admixed with signet‑ring cells. The signet‑ring cells demon‑
strated abundant clear cytoplasm compressing the nuclei to the 
periphery (Fig. 1A and B). The cytoplasm of the signet‑ring 
cells was positive for staining with Alcian blue/periodic acid 

Schiff staining (AB/PAS) (Fig. 1C), while the spindle cells 
were negative (Fig. 1C). The signet‑ring cells were focally 
and weak positive for pan‑CK (Fig. 1D), CDX2 (Fig. 1E), and 
CK20 (Fig. 1F) while the spindled tumor cells were negative 
for these three markers. The tumor cells of both components 
(spindled and signet‑ring cells) were stained strongly positive 
for S‑100 protein (Fig. 1G), MelanA (Fig. 1H) and HMB45 
(Fig. 1I). In combining the histologic morphology with immu‑
nohistochemical findings, the diagnosis of the signet‑ring cell 
melanoma was established.

Next‑generation sequencing (NGS) with multiplex amplifi‑
cation of targets and AmpliSeq strategy was performed using 
the ION TORRENT PGM including a set of 74 exons of 31 
genes including ABL1 exons 4, 5, and 6; AKT1 exons 4; BRAF 
exons 11, and 15; CTNNB1 exons 3; DDR2 exons 18; EGFR 
exons 18, 19, 20, and 21; ERBB4 exons 7, 15, and 23; FBXW7 
exons 9 and 10; FGFR1 exons 12; FGFR2 exons 7, 9, and 12; 
FGFR3 exons 7 and 14; GNA11 exons 5; GNAQ exons 5; 
GNAS exons 8 and 9; HER2 exons 19, 20, and 21; HRAS 
exons 2, 3, and 4; IGH1 exons 4; IGH2 exons 4; JAK2 exons 
14; KIT exons 9, 11, 13, 14, and 17; KRAS exons 2, 3, and 4; 
MAP2K1 exons 2 and 3; MET exons 14, 16, and 19; NOTCH1 
exons 27; NRAS exons 2, 3, and 4; PDGFRA exons 12, 14, 
and 18; PIK3CA exons 10 and 21; PTEN exons 1, 5, 6, and 7; 
SMAD4 exons 9 and 10; STK11 exons 4, 6, and 8; TP53 exons 
2, 4, 5, 6, 7, 8, and 10. TP53 missense mutation was identified 
and no mutation was seen in other genes in the panel. Studies 
have reported that colorectal melanoma has a poor prognosis, 
because local lymph nodes and distant metastasis often occur 
at the time of diagnosis (9). Interestingly, BRAF and NRAS 
mutations were less frequent than skin melanoma. In contrast, 
more than 30% of cases reported activated KIT mutations (10). 
In these patients, imatinib has shown promising activity (11). 
Other mutations of anorectal melanoma were found in BRCA1, 
HRAS, MLH1, NF1, PDGFRA and SF3B1 (12).

The differential diagnosis also includes metastatic mela‑
noma. Primary melanomas originating from the alimentary 
tract is extremely rare (13). In addition, several studies have 
reported that the signet‑ring cells are occasionally present 
only in metastatic sites. In a study of comparing expression 
of immunohistochemical markers between primary and 
metastatic malignant melanomas, it was found that epithelial 
marker reactivity was more common in the metastases of 
melanomas (14). The diagnostic criteria for primary malignant 
melanoma in the GI tract include: no evidence of metastatic 
spread on physical examination, no history of resection of 
melanoma or cutaneous melanoma, lack of gastrointestinal 
epithelium and its adjacent areas lentiginous lesions in situ . 
The criterion was proposed by Blecker with his colleges and 
other people  (15,16). Based on the above criteria, primary 
anorectal melanoma was made for our case. 

The melanoma in our case showed two distinct popula‑
tions of tumor cells: spindled and signet‑ring cells, raising the 
differential diagnosis of sarcomatoid carcinoma arising in asso‑
ciation with signet‑ring cell carcinoma. Immunohistochemical 
markers are useful for clarifying this issue as showed by 
our case. 

We have presented a case of signet‑ring cell melanoma 
accompanied by spindle cell areas, a rare variant of mucosal 
melanoma, in an uncommon location, the anorectum. To our 
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best knowledge, this is the third report of signet‑ring mela‑
noma in the digestive mucosa. The diagnosis of signet‑ring 
cell melanoma can be confirmed by the strongly positivity for 
melanocytic markers in the signet ring tumor cells, which also 
showed focally weak staining for epithelial markers such as 
pan‑CK. 

The patient was given paclitaxel/carboplatin) + bevaci‑
zumab chemotherapy and TC bevy regimen. At present, there 
is no clear treatment guideline for this disease, so we first treat 
it according to the treatment plan of melanoma.

Discussion 

Signet‑ring cell melanoma is a rare subtype of melanoma 
and poses some diagnostic challenges if without immuno‑
histochemical staining. In this case, the differential diagnose 
is challenging and includes signet‑ring carcinoma. Indeed, 
the initial pathologic diagnosis in the biopsy was signet ring 
cell carcinoma. In the resection specimen, we have done 
several additional epithelial markers including pan‑CK, 
CK7, CK20, CK8/18 and EMA to address the differential 
diagnosis. Interestingly, all these markers were focally weakly 
positive in the signet ring cells. Previously, only one case of 
signet ring cell melanoma (17) was reported to show focal 
and weak positive staining for CK. In our case, the special 
stains including mucicarmin, PAS, Alcian blue/periodic acid 

Schiff staining (AB/PAS) were also positive in the signet ring 
cells. Although the PAS‑stain can be detected in malignant 
melanoma, the PAS‑D‑stain was proved positive in only 
two (3,18) of the previous reports. Just based on the immu‑
nohistochemical results, one cannot exclude the diagnosis of 
signet‑ring cell carcinoma. However, the usual melanocytic 
markers including S‑100 protein, Melan‑A and HMB‑45 were 
also detected in the signet‑ring cells in our case. From Fig. 1, 
we found that the signet‑ring cells showed weak positivity for 
these markers, while such positivity also demonstrated in the 
fundus of enterocytes, which may indicate that the so‑called 
signet‑ring cells might originate from the intestinal epithelial 
stem cells. Moreover, the spindle cells were negative for the 
epithelial markers, then a hypothesis can be made that the two 
components were different in their origin. Thus, after making 
a comprehensive analysis, the diagnosis of signet‑ring cell 
melanoma was established. 

In this case, the spindle cell component is easy to overlook, 
and it is not difficult to ascertain its nature through a combina‑
tion of immunohistochemical applications, bearing in mind 
that the rectum is a predilection site for malignant melanoma 
in the digestive system. The special feature of this case is 
its signet ring cell‑like morphology, which not only showed 
immunohistochemical differentiation towards melanoma, but 
also showed expression of epithelial components, which could 
easily be misdiagnosed as Signet ring cell carcinoma, therefore, 

Figure 1. (A) There were also some lymphoid cells in the mucosa, and they were focally admixed with signet‑ring cells. (B) The signet‑ring cells demonstrated 
abundant clear cytoplasm compressing the nuclei to the periphery. (C) The cytoplasm of the signet‑ring cells was positive for staining with Alcian blue/periodic 
acid Schiff staining, while the spindle cells were negative. (D) The signet ring cells were CK‑positive. (E) CDX2 and (F) CK20 were strongly positive in 
signet ring cells and rectal mucosa. Immunohistochemistry showed the reactivity of malignant melanoma components: (G) S‑100 protein, (H) Melan A and 
(I) HMB45. Magnification x100. CK20, cytokeratin 20; MelanA, Melanoma antigen recongnized by T cells 1; pan‑CK, pan cytokeratin.
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the comprehensive application of immunohistochemistry and 
comprehensive interpretation of the results is very important. 
We report a rare case, the mechanism of which is not clear. We 
need to collect more cases for further study.      
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