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Neuroendocrine gastric carcinoma expressing somatostatin: A 
highly malignant, rare tumor
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Abstract
Poorly differentiated gastric neuroendocrine carcinomas, 
although rare, deserve particular attention, as they are 
aggressive and have an extremely poor prognosis. In 
this report we describe a gastric neuroendocrine carci-
noma with rapidly fatal outcome. Immunohistological 
staining of the resected specimens revealed that the 
tumor was an endocrine carcinoma. The tumor disclosed 
intense immunoreactivity to pan-neuroendocrine markers 
and diffuse somatostatin immunoreactivity. There were 
no psammoma bodies and no demonstrable association 
with von Recklinghausen’s neurofibromatosis. In the 
gastrointestinal tract, neuroendocrine tumors producing 
predominantly somatostatin have been described only in 
the duodenum. To the best of our knowledge, the pres-
ent report is the second case report of a neuroendocrine 
gastric carcinoma expressing diffusely somatostatin as 
the only neuroendocrine regulatory peptide. 
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INTRODUCTION
Neuroendocrine [NE] carcinoma of  the stomach is a 
rare, highly malignant tumor with an extremely poor 
prognosis[1-6]. 

A subset of  NE carcinoma is associated with in-
herited syndromes, such as multiple endocrine neoplasia 
[MEN1] and von Hippel-Lindau syndrome[7]. However, the 
vast majority of  NE carcinomas occur sporadically[2,8,9,10].

Poorly differentiated NE carcinomas of  the stomach 
are a separated entity in respect to well-differentiated carci-
noids. There is little evidence to support the origin of  neu-
roendocrine carcinomas from malignant evolution of  well-
differentiated tumors. Rather, it is conceivable that they 
derive from endocrine-committed immature stem cells, 
as suggested by the studies of  mixed exocrine-endocrine 
tumors[11,12]. Like type III sporadic carcinoids, NE gastric 
carcinomas develop independently from hypergastrinemia, 
thus recognizing a substantially different pathogenetic 
feature with respect to type I and II enterochromaffin-like 
(ECL) cell tumors[4,9,13].

The first report of  a NE carcinoma of  the stomach 
with diffuse somatostatin immunoreactivity was done by 
Chejfec et al[14]. They reported a neuroendocrine gastric tu-
mor with a rapid fatal outcome, displaying neurosecretory 
granules by electron microscopy and immunoreactivity to 
pan-neurosecretory markers, i.e., chromogranin and neu-
ron-specific enolase. The only neuroendocrine regulatory 
peptide detected in the tumor was somatostatin, identified 
by immunohistochemistry in the majority of  neoplastic 
cells. In contrast with duodenal somatostatinomas, there 
were no psammoma bodies and no demonstrable associa-
tion with von Recklinghausen’s neurofibromatosis. Rindi[4] 
described two gastric neuroendocrine carcinomas in which 
immunohistochemical staining revealed that 5% to 30% 
of  tumor cells were positive for somatostatin[4]. Yu et al[3] 
reported a case of  NE gastric carcinoma expressing so-
matostatin, but they did not describe the intensity of  the 
staining. To the best of  our knowledge, the present report 
is the second case report of  NE gastric carcinoma express-
ing somatostatin in the majority of  the neoplastic cells.

 CASE REPORT
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METHODS
Paraffin-embedded specimens containing a representative 
sample of  the tumor were sliced into 3 µm thick sections 
and mounted on silanized slides. These underwent immu-
nohistochemical analysis using avidin-biotin immunoper-
oxidase complex technique.

First, the tissue was deparaffinized and hydrated in 
alcohol. The next step was antigen recovery in a dampness 
cooker with a steam solution of  10 mmol/L citrate pH 6.0 
at 95-100℃ for 35 minutes. Blockage of  the endogenous 
peroxidases was done with a hydrogen-peroxide wash 10V 
(3%), and following that, non-specific sites were bound 
with skim milk 2%. Then, the primary antibodies (Dako 
A/S®, Copenhagen, Denmark) were diluted in this propor-
tion: 1:50 for serotonin, 1:200 for somatostatin, 1:1000 for 
specific neuronal enolase, 1:800 for synaptophysin, 1:1000 
for chromogranin, 1:320 for cytokeratins AE1/AE3, 1:100 
for insulin, 1:50 for glucagons and 1:200 for gastrin, in bo-
vine serum albumin (Sigma Diagnostics®, St. Louis, MO). 
100 µL of  the resulting solution was poured onto the tis-
sue sections and incubated for 18 hours at 4℃.

The slides were washed in sodium phosphate buf-
fer 0.05 M, pH 7.2-7.4 and incubated with the secondary 
antibody (Large Streptavidin-Avidin-Biotin–Peroxidase 
System; Dako A/S®, Copenhagen, Denmark). Following 
this, the slides were developed with chromogene (3-3’-di-
aminobenzamidine; Sigma Diagnostics®, St. Louis, MO), 
and counter-stained with Harris’ hematoxylin (Sigma Diag-
nostics®, St. Louis, MO).

The brownish-color was considered evidence of  a 
positive expression of  the respective antibodies in the 
tumor cells. As a positive and negative control of  the reac-
tions, histological cuts of  human pancreas were used for 
serotonin, somatostatin, specific neuronal enolase, chro-
mogranin, insulin and glucagon; human colon for synap-
tophysin and cytokeratins AE1/AE3; and human stomach 
for gastrin. Uncolored red blood cells were used as nega-
tive internal control.

CASE REPORT
A white man, 73 years old was admitted with a 2-mo histo-
ry of  intense epigastric pain, weight loss of  10 kg, loss of  
appetite and asthenia. Physical examination revealed only 
discolored mucosa. Laboratory exams were normal except 
for a hemoglobin level of  9.8 g%. Gastroduodenoscopy 
showed gastric lesion in the gastric body, with a Bormann 
III macroscopic aspect, whilst endoscopic biopsies re-
vealed undifferentiated carcinoma. Pre-operatory tomogra-
phy showed a mass in the gastric region and hepatomegaly 
with multiple heterogenous nodules suggesting metastasis. 
Radiographs of  the thorax and colonoscopy was normal. 
On laparotomy a gastric mass was found measuring 6.5 
cm in length, located in the gastric fundus and body in-
vading the body and tail of  the pancreas and the spleen. 
Palliative total gastrectomy, omentectomy, splenectomy 
and distal pancreatectomy were performed to control the 
patient’s pain. Histology revealed a neuroendocrine car-
cinoma which was poorly differentiated, having medium-
sized, polygonal cells, with trabecular or acinar, cytoplasm 

eosinophilic or clear appearance with low pleomorphism 
(Figure 1). The neoplasia had infiltrated the wall as far as 
the serosa and there was evidence of  vascular and peri-
neural infiltration. The surgical margins were free of  any 
neoplastic infiltration. From a total of  14 perigastric lymph 
nodes one showed neoplastic involvement. The spleen and 
pancreas were also infiltrated by neoplasia. Immunohisto-
chemical neoplasia analysis showed immunoexpression for 
chromogranin, specific neuronal enolase, synaptophysin, 
cytokeratines AE1/AE3, CAM 5.2 and was strongly posi-
tive for somatostatin in the majority of  the neoplastic cells 
(Figure 2). There was no immunoexpression for insulin, 
glucagon, serotonin, or gastrin. These immunohistochemi-
cal investigations of  the neoplastic cells confirmed the 
tumor as a neuroendocrine carcinoma. Post-operatively, 
abdominal and pelvic tomography showed intra-abdominal 
collections and the patient was reoperated on the 21st post-
operative to drain intracavitary abscesses. An esophageal-
jejunal anastomosis fistula appeared and despite parenteral 
and enteral nutritional support, the patient presented with 
progressive cachexia and died five months after gastric re-
section. 

Figure 1  Micrograph of histological section of the neuroendocrine gastric carci-
noma showing a proeminent trabecular architecture, organoid pattern with pseu-
doglandular structure, uniform cells and abundant mitoses. (Hematoxilin & Eosin 
staining; original magnification, × 200).

Figure 2  Immunohistochemistry of the neuroendocrine gastric carcinoma showing 
intense and diffuse somatostatin-positive imunoreactivity in the neoplastic cells 
(Immunoperoxidase, primary antibody anti-human somatostatin-code A0566-Dako 
A/S®, Copenhagen, Denmark, original magnification, × 400).
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DISCUSSION
Gastric neuroendocrine tumor disease embraces a group 
of  tumors that exhibit a spectrum of  histopathologic 
variations ranging from the clearly benign tumors to those 
characterized by marked cytological atypia and high mi-
totic activity, which clinically, behave in a highly malignant 
fashion. In general, the majority of  these tumors are well-
differentiated, benign ECL tumors, whose courses are in-
dolent and not life-threatening. A relatively small percent-
age of  well-differentiated ECL tumors may have a low-
grade malignant potential and deserve an adequate cancer 
treatment and follow-up. Poorly differentiated gastric neu-
roendocrine carcinoma tumors are the most aggressive of  
the group. They have an extremely poor diagnosis, which 
justifies an aggressive therapeutic approach[4].

Different endocrine cell types have been identified 
and characterized in the human gastric mucosa[15]. Besides 
ECL cell producing histamine, enterochromaffin (EC) cell 
producing serotonin, and G cell producing gastrin, there 
is the D cell producing somatostatin. Although in theory 
any one of  these endocrine cell types could undergo neo-
plastic transformation, only the ECL and gastrin [G] cells 
are found as the exclusive or dominant tumor cell type in 
oxyntic and antral neuroendocrine tumors, respectively. 
Conversely, any one or more of  the remaining endocrine 
cell types can be found as minor subpopulation in gastric 
neuroendocrine tumors[4]. Somatostatin-producing cells 
were subsequently identified by immunofluorescence in 
the stomach and in the first portion of  the duodenum[16]. 
Gastric carcinomas display focal somatostatin immuno-
reactivity infrequently[17] although it is very frequently ob-
served in metaplastic gastric mucosa associated with peptic 
ulcer or gastric carcinoma[18]. In this present case, none of  
the peptides generally associated with gastric neuroendo-
crine tumors were demonstrable by immunohistochemis-
try except for somatostatin. The diffuse, strong, and very 
predominant immunoreactivity for somatostatin noted in 
the majority of  neoplastic cells differed from the focal so-
matostatin reactivity and the coexpression with other hor-
mones reported in neuroendocrine gastric carcinomas[19].  

NE gastric carcinomas are in general not associated 
with an overt endocrine syndrome, even when hormone-
like immunoreactivities were detected in tumor tissue, pos-
sibly because of  the scarce amount of  hormone produced 
or because inactive prohormones, rather than active mo-
lecular species, were produced[12,20,21]. Although pancreatic 
endocrine tumors have commonly been associated with 
somatostatinoma syndrome, extrapancreatic somatostati-
nomas are not usually accompanied by a complete scenario 
of  diabetes mellitus, biliary tract disease, diarrhea, steat-
orrhea, hypochlorhydria, weight loss, or anemia. These 
gastrointestinal tumors appear to be hormonally inactive 
and abdominal pain is the main clinical feature[22]. This also 
occurred with the patient of  the present report.

Neuroendocrine tumors of  the upper gastrointestinal 
tract displaying predominantly somatostatin immunore-
activity have thus far only been described in the duode-
num[14]. 

In this case, neoplastic cells expressed immunore-
activity to pan-neurosecretory markers chromogranin A, 

synaptophysin, and neuron-specific enolase. As in the 
case described by Chejfec et al[14], the predominant neuro-
endocrine regulatory peptide detected in the tumor was 
somatostatin, identified by immunohistochemistry in the 
majority of  neoplastic cells. There were no psammoma 
bodies and no demonstrable association with von Reck-
linghausen’s neurofibromatosis, as is frequently in duode-
nal somatostatinomas.

NE tumors in non-NE organs are neoplasms that 
consist of  relatively uniform NE cells. These tumors are 
classified as carcinoid tumors or NE carcinoma based on 
the combination of  NE cell differentiation and cellular 
atypia. Histologically, NE carcinomas are solid, organoid, 
trabecular, pseudoglandular, spindle cell, or rosettelike[2]. 
The tumor of  the patient related in this report was com-
posed of  malignant neoplasia with cells having a mono-
tome aspect, and exhibiting vascular and perineural inva-
sion as detected in practically all NE carcinomas[21]. 

Based on both cell size and morphologic features, 
Matsui et al[2] subdivided NE carcinomas into two variants, 
namely, small and large cell NE carcinoma. Comparing 
with small cell NE carcinomas, large cell NE carcinomas 
had a higher mitotic index, larger polygonal cells, a de-
creased nuclear-cytoplasmic ratio, coarser nuclear chroma-
tin, and more frequently conspicuous nucleoli. Large cell 
NE carcinoma was an aggressive tumor with a very poor 
prognosis that approached that small cell NE carcinoma. 
      There have been many cases of  a poorly differenti-
ated adenocarcinoma that show a minor component with 
histology similar to that of  NE carcinoma[1]. It is generally 
true that NE carcinoma shows the organoid structure of  
NE tumor despite cellular atypism, but such histological 
features can be difficult to evaluate in a small biopsy speci-
men. Thus, it is considered that a diagnosis of  NE carci-
noma can be made only after histological evaluation of  the 
resected material[23].

In the present patient, the gastric tumor showed a 
so-called organoid pattern with diffuse immunoreactivity 
observed for general NE markers. Therefore, the diagnosis 
of  NE carcinoma was considered to be appropriate, al-
though the initial diagnosis based on the biopsy specimen 
was undifferentiated carcinoma. 

The mean age at presentation of  these tumors is in 
the seventh decade, with no significant sex prevalence. NE 
gastric carcinomas are generally large [mean size 4.2 cm], 
fungating or annular lesions, found most frequently in the 
body/fundus. At the time of  diagnosis, most of  the tu-
mors are already in advanced stage, particularly the lesions 
with tumor diameter more than 4 cm, and show extensive 
metastases[2-4,21,24,25]. This clinical picture was also observed 
in our case. 

Although rare, poorly differentiated gastric NE carci-
nomas deserve particular attention, as they are aggressive 
and have an extremely poor prognosis. The surgical resec-
tion is the most appropriate form of  treatment for this 
type. The usefulness of  multi-drug chemotherapy remains 
to be evaluated in larger clinical studies[2,3,26]. 

Mean survival rates of  6.5-14.9 mo have been report-
ed with a 1-year survival rate of  58%[3,10,25,26]. As the patient 
reported in this study, the majority of  the patients die due 
to extensive metastatic disease[1,27].
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