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ABSTRACT 
 Multiple primary malignancies are categorized as synchronous and metachronous 
tumors, depending on the different rules of international institutions. The synchronous 
occurrence of a colonic neuroendocrine tumor with adenocarcinoma is rare. We present a case 
involving a synchronous colonic neuroendocrine tumor and adenocarcinoma. Our patient is a 
68-year-old male with a positive stool occult blood test from a check-up examination. A biopsy 
of an unknown location from a colonoscopy revealed a moderately differentiated 
adenocarcinoma. His whole-abdominal computed tomography (CT) scan showed focal 
eccentric thickening with solid enhancement of the hepatic flexure colon. The patient underwent 
a right hemicolectomy. Macroscopic examination revealed an ulceroproliferative mass at the 
hepatic flexure and a submucosal mass at the cecum. The mass at the hepatic flexure exhibited 
villous, back-to-back, and cribriform glands composed of columnar cells with some tumor cells 
floating in extracellular mucin that were positive for CK20 and CDX2 immunostaining, 
diagnosed as a well-differentiated adenocarcinoma with mucinous features.  The mass at the 
cecum revealed nest, trabecular, and glandular patterns of monotonous cuboidal to polygonal 
cells that tested positive for synaptophysin, chromogranin A, and CDX2 immunostaining, 
diagnosed as a well-differentiated neuroendocrine tumor. Many hypotheses have been proposed 
regarding the pathogenesis of neuroendocrine neoplasms with other primary malignancies. In 
our opinion, a genetic abnormality of common cell origin might be one of the possible etiologies 
of our case due to the common endodermal origin and the positivity of CDX2. We recommend 
that close surveillance for synchronous tumors in patients with colorectal neuroendocrine 
tumors might be helpful. 
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1. Introduction  
Multiple primary malignancies are 

tumors that occur together in one patient. The 
definitions and rules applied to count 
multiple primary malignancies vary among 
institutions [1-3]. The incidence of 
gastrointestinal neuroendocrine tumors with 
multiple primary malignancies was 12-54% 
[4-9]. Tichansky et al. [4] reported that the 
rates of synchronous and metachronous 
cancers of colorectal neuroendocrine tumors 
were 8.0% and 22.6%, respectively. The 
most common site of multiple primary 
malignancies was the gastrointestinal tract 
[4, 5, 8]. The most common histology was 
adenocarcinoma of the large intestine [5]. 
The rate of occurrence of gastrointestinal 
neuroendocrine tumors with synchronous 
colorectal adenocarcinoma ranged from 1% 
to 8% [7].  

We report a case of a 68-year-old male 
with adenocarcinoma at the hepatic flexure 
with an incidental finding of a well-
differentiated neuroendocrine tumor in the 
cecum. 
 
2. Case Report  
 The patient, a 68-year-old male, tested 
positive for occult blood in a check-up 
examination. His underlying diseases 
included type 2 diabetes mellitus, 
hyperlipidemia, asymptomatic hyper-
uricemia, and benign prostatic hyperplasia. 
The patient had no family history of cancer. 
He had no gastrointestinal symptoms, cough, 
dyspnea, weight loss, fever, palpitation, or 
sweating. His complete blood count and liver 
function test results were unremarkable. 
Colonoscopy performed at the previous 
hospital showed masses in the ileocecal 
valve, transverse, splenic flexure, and hepatic 
flexure colon. A biopsy from an unknown 
location from colonoscopy revealed a 
moderately differentiated adenocarcinoma. 
A whole-abdominal computed tomography 
(CT) scan showed focal eccentric thickening 
with solid enhancement of the hepatic flexure 
colon with multiple right and middle colic 

lymph nodes measuring up to 1.2 cm. The 
patient underwent a right hemicolectomy. A 
mass at the hepatic flexure with positive 
mesenteric lymph nodes was intraoperatively 
observed. No liver, peritoneal, or pelvic 
nodules were identified. Macroscopic 
examination revealed a submucosal rubbery 
gray-white mass in the cecum and an 
ulceroproliferative rubbery light-brown mass 
in the hepatic flexure colon. The mass at the 
cecum showed nest, trabecular, and 
glandular patterns of monotonous cuboidal to 
polygonal cells with round to oval nuclei, 
salt-and-pepper chromatin, and eosinophilic 
cytoplasm (Figs. 1A-1B). The mitotic rate 
was 2.2/2 mm2. Necrosis was not observed. 
The tumor cells invaded the muscularis 
propria. Lymphovascular and perineural 
invasions were identified. The tumor cells 
were positive for synaptophysin, 
chromogranin A, and CDX2 immunostaining 
(Figs. 1C-1E). The Ki-67 index was 4.6%. 
The diagnosis was a well-differentiated 
neuroendocrine tumor, G2. The mass at the 
hepatic flexure revealed villous, back-to-
back, and cribriform glands composed of 
columnar cells with enlarged hyperchromatic 
to vesicular nuclei (Fig. 2A). Some glands of 
tumor cells floated in extracellular mucin 
(Fig. 2B). The tumor cells invaded the 
muscularis propria. Immunostaining for 
CK20 and CDX2 was positive but the CK7 
staining was negative (Figs. 2C-2D). The 
diagnosis was a well-differentiated 
adenocarcinoma with the mucinous feature. 
One regional lymph node was involved by 
well-differentiated neuroendocrine tumor 
cells that were positive for synaptophysin, 
chromogranin A, and CDX2. 
Immunohistochemistry for mismatch repair 
proteins showed no loss of nuclear 
expression. The remaining small intestine 
and colon revealed four tubular adenomas 
with low grade dysplasia and three 
tubulovillous adenomas with low grade 
dysplasia. At seven months postoperatively, 
he was asymptomatic. Serum 
carcinoembryonic antigen (CEA) was 
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normal. The chest and whole abdominal CT 
scan showed no local recurrence, 
lymphadenopathy, or distant metastasis. 

 

 
 
Fig. 1. Well-differentiated neuroendocrine tumor at the cecum (a) The histologic examination reveals 
nest, trabecular, and glandular patterns of monotonous cuboidal to polygonal cells (hematoxylin and 
eosin, 100x). (b) Tumor cells exhibit round to oval nuclei, salt-and-pepper chromatin, and eosinophilic 
cytoplasm (hematoxylin and eosin, 400x). (c) Tumor cells show positivity for synaptophysin 
(immunohistochemical staining, 100x). (d) Chromogranin A staining displays positive results in tumor 
cells (immunohistochemical staining, 100x). (e) Positive immunostaining for CDX2 is observed in tumor 
cells (immunohistochemical staining, 100x). 
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Fig. 2. Well-differentiated adenocarcinoma with mucinous feature at the hepatic flexure (a) The 
histologic examination reveals cribriform glands of tumor cells (hematoxylin and eosin, 40x). (b) Some 
tumor cells float in extracellular mucin (hematoxylin and eosin, 40x). (c) Tumor cells exhibit positivity 
for CK20 (immunohistochemical staining, 100x). (d) Positive immunostaining for CDX2 is observed in 
tumor cells (immunohistochemical staining, 100x). 
 
3. Discussion  

The Surveillance, Epidemiology, and 
End Results (SEER)  Program Code Manual 
of the National Cancer Institute, USA, uses 
three rules that include site differences, 
histologic type differences, and time interval 
of occurrence [1]. Each site category and 
subcategory, according to the International 
Classification of Diseases for Oncology 2 
(ICD-O-2), is counted independently [1]. 
Each site of the colon is considered a separate 
site [1]. Primary malignancies that occur in 
less than two months separately are defined 
as synchronous cancers [1]. The Standards 
and Guidelines for Cancer Registration in 
Europe mentions that the International 
Association of Cancer Registries and 
International Agency for Research on Cancer 
(IACR/IARC) rules of multiple primary 

tumors do not depend on time intervals [2]. 
Tumors that occur in one organ or a pair of 
organs or tissues are considered one tumor, 
except for lymphoma, leukemia, Kaposi 
sarcoma, and mesothelioma, in which case 
tumors are counted only once [2]. Tumors 
with different histology at the same site are 
counted individually [2]. The Eighth Edition 
of the American Joint Committee on Cancer 
(AJCC) Cancer Staging Manual defines 
tumors in the same organ that are diagnosed 
not more than four months apart or those that 
are identified at the time of surgery for the 
therapy of the first cancer as synchronous 
cancers [3]. Tumors in the same organ that 
are diagnosed more than four months away 
from each other are considered 
metachronous cancers [3]. According to the 
rules of the three international institutions 

a b 

b d 
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mentioned earlier, our case was classified as 
synchronous tumors. 

Many hypotheses have been proposed 
on the pathogenesis of neuroendocrine 
tumors with other primary malignancies, 
such as genetic abnormalities of common cell 
origin [4, 10, 11], environmental factors [6, 
10], and peptides and growth factors secreted 
from neuroendocrine tumors [5, 8, 10, 11]. 
De Santa Barbara et al. [12], who studied 
intestinal epithelium development and 
differentiation reported that vertebrate gut 
epithelial lining derived from endoderm and 
the stem cells in the middle of crypt 
differentiated to enterocytes, enteroendoc-
rine cells, Paneth cells, and goblet cells. 
Andrew et al. grafted the quail endoderm 
with chick mesoderm and chick endoderm 
with quail mesoderm to chorioallantoic 
membranes of chick embryos. Gut endocrine 
cells from the combination of quail 
endoderm with chick mesoderm showed 
quail nuclei and revealed chick nuclei from 
the combination of chick endoderm with 
quail mesoderm [13]. Cox et al. [14] cloned 
adenocarcinoma of the colon on rats that 
consequently developed eleven tumors, 
composed of neuroendocrine tumors 
(carcinoid), adenomatous, and undifferen-
tiated components. Goldenberg et al. [15] 
had transplanted a human neuroendocrine 
tumor (carcinoid tumor) of the transverse 
colon on cheek pouches of hamsters that 
subsequently showed tumors composed of 
signet-ring cells that were not positive for 
enterochromaffin granule staining. These 
studies suggest that both colonic epithelium 
and enteroendocrine cells, which are the 
origins of colonic adenocarcinoma and 
neuroendocrine tumors, respectively, are 
derived from the endoderm.  

Caudal type homeobox 2 (CDX2) is 
the protein-encoding gene that regulates 
intestinal development. Immunohisto-
chemistry for CDX2 is expressed in the 
nuclei of normal intestinal epithelium and is 
usually positive in colorectal 
adenocarcinoma. CDX2 is also positive in 

normal endocrine cells of the intestinal tract 
[16, 17]. Beck [18], who reviewed CDX2 
knockout studies, summarized that the 
CDX2 gene plays a major role in the 
differentiation of the midgut endoderm. La 
Rosa et al. [16] reported that CDX2 is 
expressed in well-differentiated endocrine 
tumors from the duodenum, ileum, appendix, 
right side of the colon, and pancreas and is 
weakly expressed in pheochromocytoma 
from the adrenal gland but is not expressed in 
well-differentiated endocrine tumors of the 
lung, thyroid gland, parathyroid gland, 
carotid body, and ear. Barbareschi et al. [17] 
studied CDX2 gene product expression in 
neuroendocrine tumors and found that CDX2 
was highly positive in well-differentiated 
neuroendocrine tumors of the ileum and 
appendix, weakly positive in well-
differentiated neuroendocrine tumors of the 
stomach, duodenum, rectum, and pancreas, 
and negative in well-differentiated 
neuroendocrine tumors of the lung. Several 
previous studies revealed that CDX2 
expression was positive in well-
differentiated neuroendocrine tumors of the 
intestinal tract, mainly in the midgut [16, 17, 
19-22], and pancreas [16, 17, 19, 20], but 
negative in well-differentiated 
neuroendocrine tumors of the lung [16, 17, 
19-22]. In contrast, CDX2 expression was 
found in neuroendocrine carcinomas from 
various sites and was not specific to the 
intestine [16, 17]. These studies support that 
CDX2, which regulates intestinal 
development, is associated with the 
occurrence of neuroendocrine tumors of the 
midgut and pancreas and colonic 
adenocarcinoma.  
 
4. Conclusion 

The genetic abnormality of common 
cell origin might be one of the possible 
etiologies of our synchronous well-
differentiated neuroendocrine tumor and 
adenocarcinoma of the colon based on the 
common endodermal origin of the colonic 
epithelial and endocrine cells and the 
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positivity of CDX2 staining. If a large 
number of cases of midgut neuroendocrine 
tumors with colonic adenocarcinoma can be 
collected, further genetic studies may be 
helpful in establishing the pathogenesis of 
these tumors. We recommend that close 
surveillance for synchronous tumors, 
especially those of the gastrointestinal tract, 
in patients with colorectal neuroendocrine 
tumors could be beneficial. 
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