
Coexistence of gastric multiple neuroendocrine tumors with 
unusual morphological features and gastric signet-ring cell 
carcinoma

The coexistence of signet-ring cell carcinoma and neuroendocrine tumors is very rare. We report a 57-year-old man 

who presented with a history of weight loss and nausea. Gastric mucosal biopsies obtained during gastrointestinal 

endoscopy revealed a gastric signet-ring cell carcinoma. The patient underwent a total gastrectomy with a standard 

D2 lymph node dissection. Ten individual tumors were detected in the resected specimen. Based on the histopat-

hological and immunohistochemical findings, the final diagnosis was co-existing signet-ring cell carcinoma and 

neuroendocrine tumor. Spindle-shaped cells and extracytoplasmic mucin were noted in some tumor cells forming 

the neuroendocrine component. This case is a rare synchronous tumor because of its unusual neuroendocrine 

component.
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INTRODUCTION

The coexistence of signet-ring cell carcinoma (SRCC) and neuroendocrine tumor (NET) is very rare (1). 
SRCC is a histological type in which more than 50% of the isolated tumor cells contain intracellular mu-
cin (2). Gastric NETs originate from the neuroendocrine cells that are dispersed throughout the stomach, 
and constitute a very heterogeneous group clinically and pathologically. There is scant literature on 
synchronous tumors of the stomach that combine SRCC and NET with the presence of extracytoplasmic 
mucin and spindle-cell morphology. We report this case and discuss the potential etiologies and patho-
logical features of this rare presentation.

CASE PRESENTATION 

A 57-year-old man with a history of chronic atrophic gastritis with complete intestinal metaplasia and 
hypertension presented with a 2-month history of weight loss and nausea. His physical examination 
and laboratory results were within normal limits. Upper gastrointestinal endoscopy showed mucosal 
ulceration and edema in the corpus. Multiple mucosal biopsies revealed gastric SRCC histologically. 
Computed tomography of the abdomen showed circular thickening of the corpus wall. The patient un-
derwent a total gastrectomy with a standard D2 lymph node dissection. The resected specimen con-
tained 10 different tumors. One was a centrally deep ulcerated mass (1.2×0.7×0.5 cm) and the other nine 
were exophytic, tan-colored polypoid masses (diameter of the largest polyp was 1.1×1.1 cm) that were 
similar in appearance to a submucosal tumor at the corpus of the stomach. Pathologically, the ulcerated 
mass was a gastric SRCC that arose from the gastric mucosa and invaded the submucosa (Figure 1). The 
tumor cells of the SRCC were positive for pancytokeratin, epithelial membrane antigen, and Ki67 (70% 
of labeled cells). Histopathologically, the other nine polypoid tumors demonstrated polygonal, round, 
spindle-shaped features with vesicular nuclei cells arranged in trabecular, nested, and plexiform pat-
terns in the submucosa and muscular layer, suggesting neuroendocrine cell proliferation (Figure 2). No 
necrosis or mitosis was observed. The tumor cells of the polypoid tumors were positive for pancytokera-
tin, synaptophysin, chromogranin A, CD57, protein gene protein 9.5 (PGP9.5), and Ki67 (2% of labeled 
cells) (Figure 3). 

Immunostaining for mucins indicated that the NET cells expressed MUC5AC and MUC1. These cells were 
negative for gastrin, serotonin, p53, CD34, CD117, and vimentin. To investigate the presence of neu-
roendocrine differentiation of SRCC tumor cells, an immunohistochemical study was performed. The 
signet-ring cells were negative for synaptophysin, chromogranin A, and CD57 (PGP9.5). Spindle-shaped 
cells and extracytoplasmic mucin were noted in some tumor cells of the neuroendocrine component. 
Mucicarmine staining of the neuroendocrine cells with a different morphology showed luminal positiv-
ity; in contrast, the cytoplasm of the SRCC tumor cells stained for mucicarmine (Figure 3). There was 
no transition between SRCC and NET, and the latter contained mucin-producing, spindle-shaped cells. 
These histopathological and immunohistochemical findings led to a final diagnosis of a collision tu-
mor composed of a SRCC and NET (Grade 1, according to the WHO 2010 criteria) of the stomach. No 
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lymphatic permeation, vascular invasion, or perigastric lymph 

node involvement was observed for either component. The 

adjacent gastric mucosa showed chronic active gastritis with 

prominent complete intestinal metaplasia. No Helicobacter py-

lori was detected. 

Postoperatively, the patient recovered uneventfully and had 

no surgical complications. The patient was treated with adju-

vant chemotherapy. Follow-up after one year showed no evi-

dence of recurrence or metastasis. A signed written informed 

consent was taken from the patient.

DISCUSSION

The incidence of gastric NET has increased with the develop-

ment of imaging modalities and increased awareness. SRCC is 

an unfavorable subtype of gastric carcinoma that may require 

more aggressive treatment, and which typically lacks cell co-

hesion and, therefore, expands in an infiltrative pattern (2).

The 2010 World Health Organization (WHO) classification clas-
sifies gastric NETs into the following five categories: 1) NET 
Grade 1, well-differentiated endocrine tumor; 2) NET Grade 
2; 3) neuroendocrine carcinoma; 4) mixed adenoneuroendo-
crine carcinoma; and 5) hyperplastic and preneoplastic lesions 
(3). NET G1 tumors are composed of small-to-medium-sized 
round-to-polygonal cells with scant-to-moderate amounts of 
eosinophilic cytoplasm with an organoid, trabecular pattern 
(3). In this case, all of the NETs were evaluated as Grade 1 ac-
cording to the WHO 2010 criteria. Various morphological fea-
tures similar to those presented here can be observed in NETs, 
such as spindle-shaped cells, acinar cells, signet-ring cells, 
and mucin-producing cells (goblet cells) (4, 5). The presence 
of mucin in the neuroendocrine component is reminiscent of 
goblet cell carcinoid. Goblet cell carcinoid is a special type of 
neuroendocrine tumor that usually occurs in the appendix, but 
may occasionally be present in other gastrointestinal organs 
(6). Gui defined the gastric localization of goblet cell NETs (6). 
Unlike normal NETs, these tumors contain co-existing mucin-
laden goblet-shaped cells and neuroendocrine cells arranged 
in nests or clusters, with weak or partial immunopositivity for 
neuroendocrine markers (7). The mucin in these tumors tends 
to be intracytoplasmic (5, 6). In our case, the mucin was extra-
cytoplasmic and there were no goblet cells. The neuroendo-
crine cells with extracytoplasmic mucin and a spindle cell mor-
phology may be a new cell variant in gastric NETs.

In a recent study, Domori et al. (8) investigated the mucin phe-
notype in gastric neuroendocrine neoplasms. No cases of NET 
Grade 1 and Grade 2 expressed the mucin markers MUC5AC, 

Figure 1. a-c. (a) Grossly, the resected specimen was a tan-
red tumor mass with ulceration in the stomach (arrow), 
(b) Microscopically, the ulcerated mass was signet-ring 
cell adenocarcinoma (×200, H&E stain), (c) Signet-ring 
cell carcinoma cells with eccentric nuclei and abundant 
cytoplasm (×400, H&E stain)
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Figure 3. a-h.  Immunohistochemical and histochemical 
findings. (a-c) Neuroendocrine tumor cells expressed 
PGP9.5, CD57, and synaptophysin, (d) Mucicarmine staining 
showed focal luminal positivity in the NET component, (e-g) 
Signet-ring cell carcinoma component cells did not stain for 
PGP9.5, CD57, or synaptophysin, (h) Mucicarmine staining 
showed epithelial mucin within the cytoplasmic vacuoles of 
the signet-ring cells, (a-h) Magnification, ×400
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Figure 2. a-c. (a) Grossly, the resected specimen comprised 
tan-yellow polypoid masses (arrow), (b) Microscopically, the 
polypoid masses contained uniform populations of small cells 
with a trabecular, solid growth pattern (×400, H&E stain), (c) 
Cords of neuroendocrine cells with a spindle shape, mucinous 
matrix, and a more diffuse area of sheet-like growth
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MUC6, or MUC2. Conversely, neuroendocrine carcinoma cases 

had higher rates of positivity for each mucin marker. In con-

trast, in our case, the NET Grade 1 tumor cells expressed MU-

C5AC and MUC2. 

Synchronous tumors are believed to result from two separate 

neoplasms at the primary or another site and may behave dif-

ferently. The tumor histopathological and immunophenotypic 

features may be discrete or the same with clear demarcation 

of the two tumors, indicating that this lesion is a synchronous 

tumor consisting of SRCC and NET morphologically, consistent 

with mucin-producing cells. Few cases of gastric NETs coexist-

ing with adenocarcinoma have been reported, and only two 

have involved SRCC (1).

These findings suggest that chromosomal analysis using com-

parative genomic hybridization could reveal whether the neu-

roendocrine component is related to SRCC clonally or whether 

they are in fact unrelated tumors.

CONCLUSION

This case was a rare example of synchronous tumors because 

its neuroendocrine component tumor cells contained extra-

cytoplasmic mucin and were spindle-shaped; these attributes 

are not seen in classic gastric NET Grade 1 tumors.
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