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Abstract
Goblet cell carcinoids are distinct neoplasms with combined 
histologic features of carcinoid and adenocarcinoma with 
intermediate prognosis. They were initially thought to arise 
only from the appendix, however, in the recent past, a few 
cases have been described in extra appendiceal locations. 
Mixed adenoneuroendocrine tumors of the stomach are un-
common and that including Goblet cell carcinoid component 
is exceedingly rare. We report a case of composite tumor 
involving the stomach with four distinct neoplastic cell pop-
ulations including Goblet cell carcinoid.
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pendix. There are few case reports of extra appendice-
al goblet cell carcinoids [3,4]. We report a rare case of 
gastric composite tumor with mixed adenocarcinoma 
and neuroendocrine tumor with a goblet cell carcinoid 
component and we reviewed the literature pertaining 
to these tumors.

Case Report
A 72-year-old man presented with complaints of 

abdominal pain and melena for 6 months duration. 
Oesophagogastroduodenoscopy revealed a raised ul-
cerated lesion involving the gastric antrum with partial 
gastric outlet obstruction. The antral lesion was biop-
sied and reported elsewhere as poorly differentiated 
adenocarcinoma. The staging computed tomography 
(CT) abdomen demonstrated a thickened pylorus with 
enlarged perigastric lymph nodes. Other visceral or-
gans including appendix were normal. The patient was 
then referred to our institution for further treatment, 
wherein a total gastrectomy with omentectomy and 
regional lymph node dissection was done. Intraoper-
atively, there was no evidence of distant metastases. 
The post-operative course was uneventful, and at the 
3-month follow-up, the patient was alive and well with-
out evidence of recurrence. The patient was then lost 
to follow-up.

Materials and Methods
Specimen was fixed in formalin, representative sec-

tions taken (one section per centimeter of tumor), then 
paraffin embedded, sectioned at 4-micron thickness 
and stained with hematoxylin-eosin (H&E), Periodic 
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Introduction
Mixed adenoneuroendocrine carcinomas (MANEC) 

are rare malignancies and show a wide spectrum, rang-
ing from adenocarcinomas with interspersed neuroen-
docrine cells to neuroendocrine tumors with focal exo-
crine component. They have variable degrees of differ-
entiation, with features ranging from adenomas to ad-
enocarcinomas and from well to poorly differentiated 
neuroendocrine tumors [1]. According to 2010 World 
Health Organization classification of tumors of digestive 
system, Mixed Exocrine- Neuroendocrine carcinomas 
were renamed as mixed adenoneuroendocrine carcino-
mas (MANEC) [2]. The term MANEC can be used, only 
when both the components are present in significant 
proportions (30% of the entire tumor) [1,2].

Goblet cell carcinoids (GCC) are unique neoplasms, 
which has been described almost exclusively in the ap-
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matin arranged as nests, trabeculae and tubules. Focal 
areas showed a poorly differentiated adenocarcinoma 
component, comprising of atypical cells with moderate 
to marked nuclear atypia arranged as nests and cords 
with rare glands. These four components were noted as 
intermingled with each other at many foci. Perineural 
and lymphovascular invasion were noted. Adjacent gas-
tric mucosa showed focal intestinal metaplasia. There 
was no evidence of atrophy, activity, Helicobacter pylo-
ri, neuroendocrine hyperplasia or dysplasia in the rest 
of the gastric mucosa. Metastatic carcinoma was noted 
in the lymph nodes which morphologically resembled 
an adenocarcinoma.

The goblet cell carcinoid, signet ring cell carcinoma 
and conventional adenocarcinoma components were 
variably positive for mucin (PASD, Mucicarmine and AB-
PAS). Grimelius was positive focally in both goblet cell 
carcinoid and well differentiated neuroendocrine tumor 
and was negative in the other two components.

Immunohistochemistry findings

Immunohistochemistry results are mentioned in Fig-
ure 2. All the tumor components displayed an intense 
membranous staining for Cytokeratin. Synaptophysin 
and Chromogranin were strongly positive in well dif-
ferentiated neuroendocrine tumor, variably positive in 
goblet cell carcinoid areas and absent in poorly differ-
entiated adenocarcinoma and signet ring cell carcino-
ma areas. Carcinoembryonic antigen (CEA) was variably 
positive in all the four components. E-cadherin immu-
nostain showed a strong membranous staining in classic 
Neuroendocrine tumor where as it was weakly positive 

Acid Schiff with Diastase (PASD), Mucicarmine, Grime-
lius and Combined Alcian blue- Periodic Acid Schiff tech-
nique (AB-PAS). Immunohistochemical staining was per-
formed in Ventana automated immunostainer (Bench-
mark XT) using manufacturer’s protocol.

Gross findings
Grossly there was an ulcero infiltrative lesion involv-

ing the entire circumference of the gastric antrum mea-
suring 6.5 × 6.0 × 1.0 cm. The lesion infiltrated the gas-
tric wall transmurally involving all the layers of stomach 
extending focally into omental adipose tissue. Rest of 
the gastric mucosa was unremarkable.

Light microscopic findings
Microscopically there was extensive mucosal ulcer-

ation and infiltration by a tumor with four distinct histo-
morphologic patterns (Figure 1) (1) Goblet cell carcinoid; 
(2) Well differentiated neuroendocrine tumor; (3) Sig-
net ring cell carcinoma; (4) Conventional poorly differ-
entiated adenocarcinoma. Goblet cell carcinoid was the 
predominant component, seen mainly in the submuco-
sa and muscularis propria as small nests and rosettes 
of cells with abundant mucin filled clear cytoplasm and 
eccentrically placed nuclei. Rest of the components 
were noted focally. Signet ring cell carcinoma was mor-
phologically similar to that of goblet cell carcinoid, but 
the cells were predominantly seen within the mucosa as 
sheets and the cells exhibited nuclear atypia. The well 
differentiated neuroendocrine tumor was seen focally 
within the submucosa and muscularis propria as monot-
onous population of cells with moderate eosinophilic 
granular cytoplasm and round nuclei with stippled chro-

     

Figure 1: Four distinct histomorphologic patterns (H&E-40X) (a) Well differentiated neuroendocrine tumor; (b) Goblet cell 
carcinoid; (c) Signet ring cell carcinoma; (d) Poorly differentiated adenocarcinoma.
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A) and adenocarcinoma exGCC further divided into ad-
enocarcinoma exGCC, signet ring cell type (Group B) 
and adenocarcinoma exGCC, poorly differentiated ad-
enocarcinoma type (Group C) [10]. The present case 
with poorly differentiated adenocarcinoma component 
would fall into Group C.

Tang, et al. [10] and Taggart, et al. [11] found that 
the amount of adenocarcinoma component predicted 
the clinical behaviour and the overall prognosis of the 
patients of Adenocarcinoma exGCC involving appendix. 
Due to their rarity, our knowledge of behaviour and 
prognosis of gastric MANECs with goblet cell carcinoid 
is limited and mainly based on a small series of patients 
and case reports. The clinical behaviour of the reported 
gastric MANECs with GCC component were generally 
good with a better clinical outcome [8,9]. Thus, it is im-
portant to differentiate a Goblet cell carcinoid compo-
nent from signet ring cell carcinoma and to recognize 
it as a component of MANECs, in determining the prog-
nosis.
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Discussion
Goblet cell carcinoids arising at extra appendiceal 

locations although extremely rare, do exist which was 
confirmed by a study conducted by Gui X, et al. on extra 
appendiceal goblet cell carcinoids arising from various 
locations in the gastrointestinal tract [3].

To date a few cases of mixed adenoneuroendocrine 
tumor with well differentiated neuroendocrine tumor 
component have been reported in the literature [5-7], 
however, tumors with goblet cell carcinoid component 
in the stomach has not been well delineated. There are 
few case reports similar to the present case.  Fujiyoshi, 
et al. reported two cases of composite glandular endo-
crine cell carcinoma of the stomach with morphology 
similar to the present case with four similar distinct 
neoplastic populations [8]. Caruso, et al. also report-
ed a case with four distinct components comprising of 
mucinous adenocarcinoma, glandular adenocarcinoma, 
carcinoid and goblet cell carcinoid [9]. As described in 
their case report by Fujiyoshi, et al. [8], E cadherin was 
found to be helpful in delineating the goblet cell carci-
noid from signet ring cell carcinoma component as ev-
ident by a strong membranous staining pattern in GCC 
and weak staining in Signet ring cell carcinoma areas.

Though there are no well-defined classification of 
GCC arising from stomach, Tang, et al. classified the GCC 
of appendix into three groups with typical GCC (Group 
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Figure 2: Synaptophysin and chromogranin were positive in well differentiated neuroendocrine tumour and goblet cell carci-
noid and negative in signet ring cell and conventional adenocarcinoma. CEA is variably positive in all the four components. 
E Cadherin is strongly positive in classic and goblet cell carcinoid, where as it was weak in signet ring cell and conventional 
adenocarcinoma.
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