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Large-cell neuroendocrine carcinoma of the colon is a 
rare entity with a prognosis that is usually poor due 
to the high likelihood of early metastasis. A 
61-year-old man had surgery for colon cancer of the 
transverse colon and cecum. Microscopic examination 
of the tumor showed that the location was the prox-
imal transverse colon, with small nests containing ro-
settes and palisading patterns of large tumor cells 
with faintly granular cytoplasm. The immunohistochem-
istry was positive for synaptophysin and chromo-
granins. The tumors were diagnosed as a large-cell 
neuroendocrine carcinoma of the colon. In addition, 
the tumor of the cecum showed microscopic findings 
consistent with a well-differentiated adenocarcinoma. 
The immunohistochemical panel showed that the tu-
mor was negative for neuroendocrine markers. There 
were no clinical findings suggestive of hormone hyper-
secretion. Cancer metastasis was found in the peri-
toneum section of the small bowel. Postoperative che-
motherapy was applied. The patient was alive with 
good performance after, and there was no sign of tu-
mor progression. This is the first case of a synchro-
nous large-cell neuroendocrine carcinoma and ad-
enocarcinoma of the colon. The patient was treated 
successfully with debulking surgery and systemic 
chemotherapy. (Gut Liver 2010;4:122-125)
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INTRODUCTION

  Neuroendocrine carcinomas are malignant tumors that 
show histopathological and immunohistochemical evi-
dence of neuroendocrine differentiation. Neuroendocrine 
tumors can develop at many different sites of the body, 
but the colon is a very rare site.1 Most neuroendocrine 
tumors are carcinoids, and they have a better prognosis 
than conventional adenocarcinomas. On the other hand, 
large-cell neuroendocrine carcinomas (LCNEC) are usually 
aggressive and have the poor prognosis.2 There are few 
reports on large-cell colorectal neuroendocrine carci-
nomas. Here, we report the first case of LCNEC of the 
transverse colon that coexisted with an adenocarcinoma 
of the cecum.

CASE REPORT

  A 61-year-old man was admitted because of abdominal 
discomfort. The past history was unremarkable. Colono-
scopy revealed an ulcerative infiltrating tumor involving 
the whole circumference of the colon in the proximal 
transverse portion; a biopsy was performed (Fig. 1A). We 
could not perform colonoscopic examination above the 
transverse colon due to luminal narrowing. The biopsy 
specimens were evaluated by traditional light microscopy 
and immunohistochemical staining. The pathology was 
consistent with a LCNEC. The abdominal computed to-
mography showed a 5 cm tumor in the transverse colon, 
enlargement of multiple regional lymph nodes and a 5 cm 
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Fig. 1. (A) Colonoscopy showed a bulky mass encircling the 
transverse colon and luminal narrowing. (B) CT showed a 
poorly enhancing mass in the proximal transverse colon with 
pericolic infiltration and regional lymph node enlargement. (C) 
Positron-emission tomography revealed abnormal fluorodeoxy-
glucose uptake in the cecum.

Fig. 2. Macroscopically, an ill-defined, ulcerative, and 
infiltrating mass was seen on the cut surface of the transverse 
colon (arrow), and a well demarcated, polypoid tumor was 
seen in the cecum (arrowhead).

tumor in the ascending colon (Fig. 1B). Positron emission 
tomography revealed abnormal fluorodeoxyglucose uptake 
in the transverse colon and the ascending colon (Fig. 1C). 
There were no distant metastases. The carcinoembryonic 
antigen and carbohydrate antigen 19-9 were within nor-
mal limits. The patient was then referred to our depart-
ment of surgery. 
  A right hemicolectomy was performed and two tumors 
were identified (Fig. 2). The first resected tumor was lo-
cated in the proximal transverse colon and formed an ul-
cerative infiltrating mass, measuring 6.0×4.0 cm. This tu-
mor invaded the pericolic adipose tissue. The resection 
margin was free from tumor. Cancer metastasis was 
found in 7 out of the 20 dissected regional lymph nodes. 
In addition, we found a metastatic mass in the peri-
toneum portion of the small bowel, and a biopsy was 
performed. The cross-section of the primary mass was a 
white-gray color, solid, poorly demarcated, and had focal 
necrosis. On microscopic examination of the primary 
mass, a metastatic mass, and lymph nodes, small nests, 
rosette like and palisading patterns of large tumor cells 
with faintly granular cytoplasm were present. There were 
numerous mitotic figures. An immunohistochemical panel 
was performed, and the tumor was found to be positive 
for chromogranins and synaptophysin. The CD56 was 
negative. Therefore, our diagnosis of the tumor was a 
large-cell neuroendocrine carcinoma (Fig. 3A, B).
  A second resected tumor was located in the cecum. 
This was a polypoid tumor, measuring 5.0×4.0 cm. All 
sampled lymph nodes and surgical cut ends were free of 
tumor involvement. The depth of invasion was submu-
cosa. The microscopic examination revealed a well differ-
entiated adenocarcinoma (Fig. 3C). On the immunohisto-
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Fig. 3. Histological and immunohistochemical examination. 
(A) Rosettes in the solid tumor nests and large polygonal cells
(H&E stain, ×400). (B) Immunohistochemical staining revealed
positive findings for chromogranin (Immunohistochemical
stain for chromogranin, ×400). (C) Pathological examination 
of the mass in the cecum revealed an adenocarcinoma (H&E 
stain, ×100).

chemical staining panel, the tumor was negative for neu-
roendocrine markers (chromogranins, synaptophysin and 
CD56). Thus, we concluded that the patient had simulta-
neous development of a primary colon cancer and a pri-
mary LCNEC in the colon. The patient received post-

operative chemotherapy with oxaliplation, 5-fluorouracil 
and leucovorin. Five cycles of chemotherapy were per-
formed. The patient is still alive with good performance 
and no sign of tumor progression or distant metastasis 6 
months after the treatment.

DISCUSSION

  This case has two aspects of clinical interest. First, no 
previous case has been reported with synchronous ad-
enocarcinoma and LCNEC in the colon. Second, there are 
no clear guidelines for appropriate treatment and follow 
up of LCNEC with a synchronous secondary malignancy; 
therefore, our experience may help in the consideration of 
treatment for similar patients.
  LCNECs are rare; they account for ＜1% of colorectal 
cancers, and almost all have metastasized at the time of 
diagnosis, and therefore they have a poor prognosis.3,4 
LCNEC is a neuroendocrine tumor that has features in 
common with neuroendocrine-differentiated tumors as 
well as specific cytological features: large cell size, polygo-
nal shape, low nuclear-cytoplasm ratio, a mitotic index in 
excess of 10/10 per high power field, occasionally prom-
inent nucleoli, and necrosis.5 The tumors are argyrophilic 
and stain positive for immunohistochemical panels includ-
ing synaptophysin, chromogranin and neuron specific 
enolase. In patients known to have neuroendocrine tu-
mors, the possibility of a hypersecretion syndrome such 
as the paraneopalstic or carcinoid syndrome always has to 
be considered. In the report by Vilallonga et al.3, on neu-
roendocrine tumors, excluding carcinoid tumors, five out 
of 2,155 colorectal cancer patients were identified; all of 
the patients presented with a paraneoplastic or carcinoid 
syndrome. However, our patient had no such symptoms. 
However, we cannot rule out the possibility of secreted 
hormones in the plasma at very low concentrations not 
associated with a clinical syndrome, or if there were se-
creted peptides they were not associated with clinical 
effects.
  The precise pathogenesis of secondary cancers asso-
ciated with neuroendocrine carcinoma remains unclear. 
Some reports have suggested that neuroendocrine tumors 
occur as secondary primary carcinoma. According to one 
previous study, gastrin and cholecystokinin were asso-
ciated with neuroendocrine carcinoma; this resulted in 
tissue growth in the gastrointestinal tract and carcino-
genesis leading to colorectal and gastric cancer.6 In addi-
tion, Prommegger et al.7 reported that neuroendocrine tu-
mors are associated with a high risk of a secondary gas-
trointestinal malignancy. They studied 96 patients with 
neuroendocrine tumors and found that 14 patients had a 
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neuroendocrine tumor and a second primary malignancy. 
Five patients had a synchronous second primary malig-
nancy. The locations were two colon cancers with one 
double colon cancer, one gastric cancer, one bladder can-
cer, and one ovarian cancer. In a recent study, Kato et al.8 
reported a CK 20 positive LCNEC of the colon, and sug-
gested a possible link between colorectal neuroendocrine 
carcinoma and adenocarcinoma. These reports are con-
sistent with the findings in our case where the patient 
had an advanced stage of neuroendocrine carcinoma in 
the transverse colon and a simultaneous early stage ad-
enocarcinoma in the cecum. It is possible that the ad-
vanced stage neuroendocrine carcinoma was associated 
with the development of the adenocarcinoma of the 
colon. However, further confirmation is needed to sup-
port this.
  Generally, surgical intervention for metastatic neuro-
endocrine tumors is not performed. If the neuroendocrine 
carcinoma is completely resected, the 5-year survival rate 
has been reported to be 61%. However, most patients are 
not candidates for curative resection. When complete re-
section is not possible, a debulking procedure should be 
performed in combination with cytoreductive therapy or 
systemic chemotherapy.9 The efficacy of systemic chemo-
therapy is highest in patients with poorly differentiated 
neuroendocrine tumors with a combination of cisplatin 
and etoposide.10

  In our patient, a debulking procedure was performed. 
We could not completely resect the small bowel meta-
stases. The patient received systemic chemotherapy with 
oxaliplatin, 5-fluorouracil and leucovorin. This regimen is 
usually used for advanced colon cancer. This was chosen 
instead of cisplatin and etoposide due to the coexistence 
of the adenocarcinoma. The oxaliplatin was expected to 
treat the LCNEC. Oxaliplatin is in the diaminocyclohex-
ane platinum group; it inhibits DNA synthesis in cancer 
cells, and has the same pathophysiology as other plati-
num anticancer drugs such as cisplatin and carboplatin.11 
The oxaliplatin, 5-fluorouracil and leucovorin based sys-
temic chemotherapy was chosen for the potential anti-
cancer effects in both the LCNEC and advanced adeno-
carcinoma. Two cycles of systemic chemotherapy were 
provided. The patient is still alive with a good perform-
ance status and no sign of tumor progression.

  In conclusion, we report a LCNEC of the colon that co-
existed with an adenocarcinoma, suggesting the possible 
association between colorectal neuroendocrine carcinoma 
and adenocarcinoma. Further investigations are required 
to determine the pathogenesis of these synchronous 
tumors.
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