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Abstract
A large cell neuroendocrine carcinoma (LCNEC) of the 
stomach is very rare. A 76-year-old Japanese man 
was admitted to our hospital because of epigastralgia 
and nausea. Endoscopy revealed 2 large tumors in the 
stomach. He did not have multiple endocrine neoplasia 
type Ⅰ or Zollinger-Ellison syndrome. Imaging modali-
ties, including computed tomography and magnetic 
resonance imaging, revealed no other tumors. Gas-
trectomy, cholecystectomy, and lymph node dissection 
were performed. The resected stomach had 2 tumors: 
one was an antral ulcerated type 3 tumor measuring 5 cm 
x 5 cm, and the other was a polypoid type 1 tumor 
measuring 6 cm x 6 cm x 3 cm in the fundus. Micro-
scopically, the antral ulcerated tumor was a well differ-
entiated adenocarcinoma with deep invasion. The fun-
dus polypoid tumor was a LCNEC, being composed of 
malignant large cells arranged in trabecular and nested 
patterns. The tumor cells were large and the nuclei 
were vesicular. Nucleoli were frequently present, and 
there were many mitotic figures, apoptotic bodies, and 
necrotic areas. Much lymphovascular permeation was 
seen. Seven out of 29 dissected lymph nodes showed 
metastatic foci; 6 were from the LCNEC and 1 from the 

adenocarcinoma. Many intravascular tumor emboli of 
LCNEC were seen in the peritoneum around the lymph 
nodes. Mucins were present in the adenocarcinoma 
but not in the LCNEC. Immunohistochemically, the 
LCNEC tumor cells were positive for pancytokeratins, 
synaptophysin (50% positive), chromogranin A (10% 
positive), Ki-67 (90% labeled), and platelet-derived 
growth factor-α (80% positive). They were negative 
for KIT, p53, CD56, and neuron-specific enolase. The 
non-cancerous stomach showed a normal number of 
endocrine cells. The patient is now treated with adju-
vant chemotherapy.
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INTRODUCTION
Large cell neuroendocrine carcinoma (LCNEC) of  the 
stomach is very rare, and has been reported mainly in Ja-
pan[1-4]. In the World Health Organization (WHO) Blue 
Book[5], gastric neuroendocrine tumors were classified 
into well differentiated endocrine neoplasms (carcinoid) 
and poorly differentiated endocrine neoplasms (small 
cell carcinoma). In the latter section of  the Blue Book, 
LCNEC of  the stomach was defined as follows: LCNEC 
is a malignant neoplasm composed of  large cells having 
organoid, nesting, trabecular, rosette-like and palisading 
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patterns that suggest endocrine differentiation, and in 
which the last can be confirmed by immunohistochem-
istry and electron microscopy[5]. In contrast to small 
cell carcinoma, LCNEC has abundant cytoplasm, more 
vesicular nuclei, and prominent nucleoli[5]. Although 
single LCNEC[1-4] and composite LCNEC and adenocar-
cinoma[6] of  the stomach have been reported, there has 
been no English literature of  simultaneous and distinct 
LCNEC and adenocarcinoma of  the stomach, to the 
best of  the author’s knowledge.

CASE REPORT
A 76-year-old Japanese man presented with epigastralgia 
and nausea, and attended our hospital. Upper gastric 
endoscopy revealed 2 large tumors in the stomach, and 
a biopsy from one tumor showed well differentiated 
tubular adenocarcinoma. He did not have multiple en-
docrine neoplasia type Ⅰ or Zollinger-Ellison syndrome. 
Preoperative imaging techniques, including computed to-
mography and magnetic resonance imaging, revealed no 
other tumors. Gastrectomy, cholecystectomy, and lymph 
node dissection were performed. The resected stomach 
showed 2 large tumors (Figure 1). One was an antral 
ulcerated type 3 tumor measuring 5 cm × 5 cm, and the 
other was a polypoid type 1 tumor measuring 6 cm × 6 cm 
× 3 cm located in the fundus (Figure 1). Microscopically, 
the antral ulcerated tumor was a well differentiated ade-
nocarcinoma invading the subserosa (Figure 2). The fun-
dus polypoid tumor was composed of  malignant large 
cells arranged in trabecular and nested patterns (Figure 
3A). No tubular formations were recognized. The tumor 
cells were large and the nuclei were vesicular (Figure 3B). 
Nucleoli were frequently identified, and there were many 
mitotic figures, apoptotic bodies, and small necrotic ar-
eas (Figure 3B). The tumor was located in the mucosa 
and submucosa, and invasion into proper muscle and 
subserosa was not noted. Much lymphovascular inva-
sion was seen. Seven out of  29 dissected lymph nodes 
showed metastatic foci; 6 were from the LCNEC and 1 
was from the adenocarcinoma. Many intravascular tu-
mor emboli of  the LCNEC were seen in the peritoneum 
around the lymph nodes. The non-cancerous stomach 
showed chronic atrophic gastritis. 

The adenocarcinoma was positive for mucins, while 
the LCNEC was negative for mucins, as revealed by mu-
cin stains including d-periodic acid-Schiff, Alcian blue, 
and mucicarmine.

An immunohistochemical study was performed with 
the Dako Envision method (Dako Corp., Glostrup, Den-
mark) as previously described[7,8]. The tumor cells of  the 
polypoid tumor were positive for pancytokeratins (AE1/3 
and CAM 5.2) (Figure 4A), synaptophysin (50% posi-
tive) (Figure 4B), chromogranin A (10% positive), Ki-67 
(90% labeled) (Figure 4C), and platelet-derived growth 
factor-α (PDGFRA) (80% positive) (Figure 4D). The 
cells were negative for KIT, p53, CD56, and neuron-
specific enolase. The non-cancerous stomach showed a 

normal number of  endocrine cells. 
The gallbladder showed no significant changes. No 

peritoneal dissemination was recognized. The patient is 
now treated with adjuvant chemotherapy. 

DISCUSSION
LCNEC of  the stomach is not a well recognized entity. 
In the WHO Blue Book[5], neuroendocrine tumors of  
the stomach are classified into well differentiated tumors 
(carcinoids) and poorly differentiated neuroendocrine 
carcinoma (small cell carcinoma), and LCNEC is not in-
cluded as a clinicopathological entity. However, as in the 
present case, a non-carcinoid and non-small neuroendo-
crine carcinoma may be present[1-6]. Therefore, LCNEC 
of  the stomach should be listed as a neuroendocrine 
carcinoma in the WHO Blue Book.

The presentation of  the current case is different 
from a carcinoid tumor because it showed significant 
atypia, mitosis, apoptotic cells, and necrosis, all of  which 
are not seen in carcinoids. The present case is apparently 
different from small cell carcinoma because of  the atypi-
cal features of  the tumor cells. 
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Figure 1  Gross features of the 2 tumors of the stomach. One is an ulcer-
ated tumor in the antrum (arrow) and the other is a polypoid tumor in the gastric 
body (double arrows). The ulcerated tumor is an adenocarcinoma, and the 
polypoid tumor is a large cell neuroendocrine carcinoma. The organ on the right 
is the gallbladder.

Figure 2  Microscopic features of adenocarcinoma. Well defined tubules are 
seen (× 200).
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The present case is not an adenocarcinoma with en-
docrine differentiation. Endocrine cells of  the latter are a 
very minor component, accounting for less than 20%[2]. 
In the present case, the neuroendocrine component ac-
counted for 50% of  LCNEC cells, thus confirming that 
the current case is not an adenocarcinoma with neuroen-
docrine differentiation but a LCNEC.

The frequency of  gastric LCNEC is unclear. Jiang et al[2]  
examined 2835 cases of  gastric carcinoma and found 42 
cases (1.5%) of  LCNEC and 44 cases (1.6%) of  adeno-
carcinoma with endocrine differentiation. The frequency 
is relatively high. In general, pathologists do not perform 
an immunohistochemical study of  surgical specimens of  
gastric cancers. It is recommended that pathologists exam-

ine at least the immunohistochemistry of  neuroendocrine 
markers in poorly differentiated carcinoma showing neu-
roendocrinoid histology.

The biological behavior of  gastric LCNEC is signifi-
cantly more aggressive than that of  gastric adenocarci-
noma[2]. Adenocarcinoma with an endocrine component 
is more aggressive than ordinary adenocarcinoma[2]. 
The authors think that the prognosis of  the present 
case is poor because the adenocarcinoma is advanced 
and lymph node metastasis was found in 6 of  29 lymph 
nodes. In addition, there were many intravascular tumor 
emboli of  LCNEC in the perilymphatic peritoneum.

The present tumor is not a composite or combined 
tumor, but a separate tumor. There is one report of  com-
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Figure 3  Polypoid tumor. A: The polypoid tumor consists of malignant cells with hyperchromatic nuclei arranged in a trabecular pattern (HE, × 100); B: Higher power 
view shows large cells, vesicular nuclei, nucleoli, mitotic figures and apoptotic bodies (HE, × 200). HE: Hematoxylin and eosin.

Figure 4  Immunohistochemical findings. Tumor cells are positive for pancytokeratin AE1/3 (A), synaptophysin (B), Ki67 (C), and PDGFRA (D) (× 100). PDGFRA: 
Platelet-derived growth factor-α.
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bined or collision LCNEC and adenocarcinoma[6]. In the 
present case, the LCNEC and adenocarcinoma were 
remote from each other, thus were simultaneous. Such 
a simultaneous LCNEC and adenocarcinoma of  the 
stomach has not been reported in the English literature, 
to the best of  the author’s knowledge. It is very interest-
ing that the present LCNEC expressed PDGFRA, but 
not KIT. Tumors expressing PDGFRA have been not 
examined. The PDGFRA may be related to neuroendo-
crine features of  a LCNEC, as in gastrointestinal stromal 
tumors. Thus, a stomach LCNEC can be included in a 
group of  tumors expressing PDGFRA.
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